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Purpose: This study examines how disease-related knowledge is associated with comorbidities, metabolic and anthropometric
indicators, and dietary patterns in individuals with Type 2 diabetes.

Methods: This cross-sectional study included 184 adults with Type 2 diabetes. Data were collected using sociodemographic question-
naires, the Diabetes Knowledge Scale for Adults, and a food frequency questionnaire. Anthropometric and biochemical data were also
obtained. Participants were grouped by median knowledge score (low or high). Mann—Whitney U and chi-square tests were used to analyze
the data. Structural equation modeling (SEM) was used to model the effect of disease knowledge on health indicators.

Results: Participants with higher knowledge had lower total cholesterol, triglycerides, body weight, BMI, and neck circumference,
and demonstrated better dietary compliance (p < 0.05). Retinopathy was more common in the high-knowledge group, while
hypertension was more prevalent in the low-knowledge group (p=0.037 and p=0.002, respectively). SEM analysis revealed a weak
yet directional relationship between knowledge level and health indicators.

Conclusion: The level of knowledge about the disease positively affects specific metabolic and behavioral indicators. Therefore,
educational programmes aimed at increasing patients’ knowledge and supporting behavioural change should be developed and
implemented at the primary care level.

Plain Language Summary: People with Type 2 diabetes who know more about their condition tend to have healthier body weight,
lower cholesterol levels, and better eating habits. This study highlights that learning about diabetes and following nutrition advice can

improve everyday health and help prevent complications.
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Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by persistent hyperglycemia due to impaired insulin
secretion, action, or both." It is primarily classified as Type 1 or Type 2.2 Type 2 DM, the most common form, is mainly
linked to insulin resistance, relative insulin deficiency, obesity, sedentary behavior, and poor diet.’

Type 2 DM has become a rapidly growing public health problem worldwide and in Turkey. As of 2021, an estimated
537 million adults worldwide live with diabetes, and this number is projected to reach 783 million by 2045.* Studies
conducted in Turkey, “The Turkish Diabetes, Hypertension, Obesity and Endocrine Diseases Prevalence Study
(TURDEP-I) (1997-1998) and TURDEP-II (2010), have shown a significant increase in diabetes prevalence; the 2017
Turkey Nutrition and Health Survey reported this rate as 13.6%.> These increasing rates underscore the need for effective
diabetes management strategies at the primary care level, where early detection and education play a crucial role.

This increases burdens on healthcare systems and creates economic, social, and psychological challenges for
individuals. According to the International Diabetes Federation’s (IDF) 2021 report, global healthcare expenditures
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related to diabetes increased from $232 billion in 2007 to $966 billion in 2021, representing a rise of approximately
316%.* In Turkey, the direct healthcare costs of diabetes are estimated to exceed 10 billion dollars annually.”*

Effective management of Type 2 DM requires not only pharmacological therapy, but also self-care practices including
nutrition, physical activity, and regular monitoring, supported by sufficient disease knowledge.” Individuals with better
knowledge demonstrate improved adherence, glycemic control, and fewer complications.'*'" While many studies have linked
diabetes knowledge with A1C levels,'? ' the relationship between diabetes knowledge and broader biochemical markers and
comorbidities remains underexplored. However, the impact of disease-related knowledge not only on glycaemic control but
also on biochemical parameters (eg, lipid profile, thyroid function) and comorbidities (eg, obesity, hypertension) remains
underexplored. This study addresses this gap by examining these associations within the context of primary care.

In summary, from a theoretical perspective, health literacy positively influences individuals’ self-efficacy and health
literacy levels, thereby affecting their self-care behaviours. This enhances patients’ ability to make informed decisions and
adhere to treatment recommendations. Previous studies have primarily focused on glycaemic indicators (eg, A1C), and
relationships with broader health indicators, such as biochemical parameters and comorbidities, have not been sufficiently
explored. This study aims to fill this gap and provide evidence to guide education and counselling practices in primary care.

Materials and Methods
Study Population and Data Collection

This cross-sectional correlation study includes 184 patients who visited various healthcare facilities in Nevsehir and

Kayseri provinces and voluntarily agreed to share their biochemical data and participate in the study. The study was
conducted between March and June 2024.
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Inclusion and Exclusion Criteria
Eligible participants were aged 20—65, diagnosed with type 2 diabetes for >1 year, cognitively intact, and suitable for
anthropometric assessment. Those who were pregnant, breastfeeding, or had major illnesses were excluded.

The age range for inclusion (20—65 years) was determined by considering the validity range of the Diabetes
Knowledge Scale for Adults (Yavuz & Erol, 2022) (18-90 years). Although the scale is valid for individuals aged 18
and above, participants under 20 were excluded from the sample. There are three main reasons for this decision: Firstly,
individuals diagnosed with type 2 diabetes in the 18—19 age group may be confused with late-onset type 1 diabetes
(LADA) or secondary types of diabetes, creating diagnostic uncertainty. Secondly, the lifestyles, levels of responsibility,
and health behaviours of individuals in this age group differ significantly from those of older adults; therefore, selecting
individuals aged 20 and above is more appropriate given their cognitive maturity and ability to provide reliable self-
reports of their health. Thirdly, data from the Turkish Health Survey (2017) show that cases of early-onset type 2 diabetes
are increasing due to obesity and sedentary lifestyles. Therefore, the 20-65 age range provides a diagnostically
transparent and homogeneous adult sample representing both early-onset and established forms of diabetes. Thus,
a meaningful coverage area has been established to include different age groups in the targeted education programmes
within primary healthcare services.

Power Analysis and Number of Participants

The study’s sample size was calculated using G¥Power version 3.1.9.2."> The sample size calculation, with o = 0.05 and
B =0.95, determined that 155 people should be included. Considering the possibility of faulty questionnaires, the study’s
sample size was targeted at 170. Since some patients volunteered to participate, the study enrolled 184 participants.

Sociodemographic Data Form

A socio-demographic data form was used to assess participants’ age, gender, education, and employment status; smoking
and alcohol use; self-reported health status; diabetes treatment; hypoglycaemia management; meal patterns; exercise
habits; diabetes-related complications; and comorbidities.

Diabetes Knowledge Scale for Adults

The “Diabetes Knowledge Scale for Adults (DKSA)” was used to assess participants’ diabetes knowledge. Developed in
2021 by Yavuz and Erol for Turkish adults aged 18-90, the 28-item scale includes five subdimensions: general
knowledge, symptoms, blood glucose, risk factors, and complications. Items are answered with “yes,” “no,” or “I
don’t know.” Correct answers score 1 point; incorrect and “I don’t know” responses score 0. Higher scores indicate

greater knowledge.'® Permission for use was obtained from the original developers via e-mail.

Biochemical Parameters

Biochemical parameters such as fasting blood glucose (mg/dL), postprandial blood glucose (mg/dL), A1C (%), total
cholesterol (mg/dL), HDL (mg/dL), LDL (mg/dL), triglyceride (mg/dL), TSH (mIU/L), T3 (pg/mL) and T4 (ng/dL)
levels were evaluated.

Anthropometric Measurements
The researcher measured the participants’ heights, weights, and circumferences of the waist, hips, and neck. Based on
these, body mass index (BMI), waist-to-hip ratio (WHR), and waist-to-height ratio (WHtR) were calculated.

Food Consumption Frequency

To assess dietary habits, the researcher-developed semi-structured “Food Consumption Frequency Form” was applied.'”
The form was created based on foods commonly consumed by adults in Turkey and organised according to the main food
groups in the TUBER-2022 nutrition guide. During development, two specialist dietitians were consulted on content
validity, and a pilot study with 20 participants was conducted to assess the form’s comprehensibility and cultural
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appropriateness. The form includes more than 25 food items, such as milk and dairy products, red and white meat,
processed meat products, dried legumes, green leafy vegetables, root vegetables, fruits, grains (bread, pasta, etc)., sweets,
and beverages (tea, coffee, fruit juice, etc).

Participants were asked to indicate their consumption frequency for each food item using standard categories ranging from
“every meal” to “never”. Portion sizes were recorded in grams or millilitres; to increase the accuracy of this assessment, TUBER
portion definitions, household measurements, and standard portion images from the Turkish Food Photo Atlas were used.

TUBER compliance was assessed based on whether the recommended consumption ranges for each food group were
met. Participants were classified as 1 point (compliant) if they met the TUBER recommendations for the relevant food
group, or 0 points (non-compliant) if they did not. Based on these data, the compliance rates for each knowledge level
group within each food group were compared to identify the group with the highest compliance with the guidelines.

Statistical Analyses

Due to the absence of a validated clinical cut-off for the Diabetes Knowledge Scale for Adults (DKSA), participants were
grouped as “low” (<19) or “high” (=19) based on the sample median score. The median-split approach is frequently used
in health-outcomes research when no consensus cut-off is available, as it yields groups of comparable size and facilitates
the clinical interpretation of differences in comorbidities and metabolic outcomes between individuals with relatively
lower versus higher knowledge.'®"

To address potential information loss associated with dichotomising the DKSA, additional analyses were conducted
using the continuous DKSA score. Spearman correlation coefficients and simple linear regression models were applied to
examine the associations between continuous knowledge scores and key metabolic and anthropometric outcomes (BMI,
neck circumference, total cholesterol, and triglycerides). These supplementary analyses were conducted to assess the

robustness of the findings from the median-split approach. Full results are presented in Supplementary Table S1.

Data were analysed using SPSS 22.0 (IBM, NY, USA) statistical package programme. Normality was assessed with
the Shapiro—Wilk test. Categorical variables were summarized as frequencies and percentages; continuous variables were
summarized as mean (X) + SD, median (¥), and minimum and maximum values. Non-normally distributed data were
compared using the Mann—Whitney U-test, while categorical variables were analysed with the chi-square test. A p-value
<0.05 was considered statistically significant.?

In addition, for biochemical parameters, effect sizes (Cohen’s d) were calculated to quantify the magnitude of group
differences and to support the evaluation of clinical relevance.

Structural Equation Modelling (SEM)

A path analysis model (as a simplified form of SEM) was employed to investigate the direct effects of disease knowledge level on
clinical, anthropometric, and biochemical variables. Analyses were performed using AMOS v20. The independent variable was
the two-level categorical knowledge score (low/high). Dependent variables included total cholesterol and triglyceride (mg/dL);
body weight, BMI (kg/m?), and neck circumference (cm); and the presence of comorbidities and complications (1 = yes, 2 = no).

Only parameters that showed statistically significant differences across knowledge level groups were included in the
structural model. This selection was made to maintain the model’s simplicity and to evaluate the effects of meaningful
variables more clearly.

Continuous variables were entered as observed variables; categorical variables were dummy-coded. Within the scope
of this study, a path analysis model without latent variables was applied to examine the directional relationships between
behavioural and clinical variables. In the model, knowledge level was defined as an independent variable, and directional
paths were added to the variables of BMI, neck circumference, total cholesterol, comorbidity, and complications. The
knowledge level variable was included in the model using dummy coding (0 = low, 1 = high) to make it suitable for SEM
analysis. The path analysis approach is an appropriate method for evaluating the direct effects of observed variables, and,
as it does not include latent structures, classical SEM fit indices were not used in this model. Direct paths were drawn
from the knowledge level to all outcome variables.*'

Standardised coefficients (), standard errors, and p-values for all paths are presented in Supplementary Table S2, and

the overall model structure is illustrated in Figure 1.

4 https: Diabetes, Metabolic Syndrome and Obesity 2026:19


https://www.dovepress.com/article/supplementary_file/558893/558893%20Revised%20Supplementary%20Materials.pdf
https://www.dovepress.com/article/supplementary_file/558893/558893%20Revised%20Supplementary%20Materials.pdf

Kiiglikkatirci Baykan

Ethical Approval
This study was conducted in accordance with the Declaration of Helsinki. Approval from the Cappadocia University
Scientific Research and Publication Ethics Committee (31.10.2023/23.15) was obtained for the study. “Participant

Information and Consent Form” was obtained from the participants.

Results

Main Characteristics of Participants
Table 1 shows the main characteristics of the participants. One hundred eighty-four individuals diagnosed with type 2
diabetes participated in the study. The mean age of the participants was 54.00 = 10.80 years.

Participants were grouped into “low” and “high” knowledge levels based on the distribution of scale scores, following
descriptive analyses.

Comparison of Behavioural and Clinical Variables by Knowledge Level

Significant associations were observed between diabetes knowledge level and several behavioural and clinical variables
(Table 2). Participants with higher knowledge more often rated their health as good (39.4% vs. 24.4%, p = 0.005), received
diabetes education (80.9% vs. 65.6%, p = .019), and monitored blood glucose regularly (46.8% vs. 16.7%, p <0.001). Diet
adherence was higher among those with lower knowledge (82.2% vs. 69.1%, p = 0.021).

Table | Main Characteristics of
Participants

Variables X¥SD

Age (year) 54.00 + 10.80

Gender

Male 106 (57.6)

Female 78 (42.4)
nl(%)

Marital status

Married 152 (82.6)
Single 21 (11.4)
Other 11 (6.0)

Education level

llliterate 6 (3.3)
Literate 5(2.7)
Primary school 63 (34.2)
Middle school 30 (16.3)
High school 39 (21.2)
University 40 (21.7)
Postgraduate education | | (0.5)

Employement
Yes 68 (37.0)
No 116 (63.0)

Income status

Income < expenses 63 (34.2)
Income = expenses 77 (41.8)
Income > expenses 44 (23.9)
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Table 2 Comparison of Behavioural and Clinical Variables by Knowledge Level

Variables Low Knowledge Level | High Knowledge Level | Total Statistical value
n/(%) n/(%) n/(%) p*

Smoking

Yes 31 (344) 34 (36.2) 65 (35.3) 0.807

No 59 (65.6) 60 (63.8) 119 (64.7)

Alcohol consumption

Yes 12 (13.3) 10 (10.6) 22 (12.0) 0.573

No 78 (86.7) 84 (89.4) 162 (88.0)

Describing health

Good 22 (24.4) 37 (39.4) 59 (32.1) 0.005
Normal 52 (57.8) 32 (34.0) 84 (45.7)

Bad 16 (17.8) 25 (26.6) 41 (22.3)

Family history of diabetes

Yes 79 (87.8) 80 (85.1) 159 (86.4) | 0.597
No I(12.2) 14 (14.9) 25 (13.6)

Receiving treatment for diabetes

Yes 86 (95.6) 87 (92.6) 173 (94.0)

No 4 (4.4) 7(74) Il (6.0) 0.391
Receiving diabetes education

Yes 59 (65.6) 76 (80.9) 135 (73.4) | 0.019
No 31 (34.4) 18 (19.1) 49 (26.6)

Adherence to diet

Low level 0 (0.0) 5(5.3) 5(2.7) 0.021
Medium level 16 (17.8) 24 (25.5) 40 21.7)
High level 74 (82.2) 65 (69.1) 139 (75.5)

Regular blood glucose monitoring
Yes 15 (16.7) 44 (46.8) 59 (32.1) <0.001
No 75 (83.3) 50 (53.2) 125 (67.9)

Recording blood glucose measurement

Yes 6 (6.7) 9 (9.6) 15 (8.2)
No 17 (18.9) 37 (39.4) 54 (29.3) 0.785
different from normal 5 (5.6) 12 (12.8) 17 (9.2)

Regular physical activity

Yes 22 (24.4) 33 (35.1) 55(299) | 0.114
No 68 (75.6) 61 (64.9) 129 (70.1)

X (Min-Max) X (Min-Max) X(Min-Max) | p**
Diabetes diagnosis 6 (1-27) 6 (1-35) 6(1-35) | 0938

Notes: * The “Chi-square test” was used in the statistical analyses.** The “Mann—Whitney U-test” was used in the statistical analyses.Bold values indicate
statistically significant differences between knowledge groups (p <0.05).

Comparison of Anthropometric Measurements and Biochemical Parameters by
Knowledge Level

Individuals with lower knowledge had significantly higher body weight (p = 0.044), BMI (p = 0.014), and neck
circumference (p = 0.046) (Table 3). In contrast, those with higher knowledge had lower total cholesterol (p = .015)
and triglyceride levels (p = 0.018) (Table 4).
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Table 3 Comparison of Anthropometric Measurements by Knowledge Level

Variables Low Knowledge Level | High Knowledge Level | Total Statistical value
X (Min-Max) X (Min-Max) X(Min-Max) p*
Body weight (kg) 83.5 (50.0-127.0) 80.0 (49.0-178.0) 82.0 (49.0-178.0) 0.044
Body mass index (BMI) (kg/m?) | 30.2 (20.8—46.4) 28.8 (19.1-49.3) 29.6 (19.149.3) 0.014
Neck circumference (cm) 42.0 (30.046.0) 40.0 (30.0-47.0) 41.0 (30.0-47.0) 0.046
Waist circumference (cm) 102.0 (76.0-138.0) 99.0 (60.0-158.0) 102.0 (60.0-158.0) | 0.073
Waist to hip ratio (WHR) 0.94 (0.76-1.30) 0.93 (0.71-1.15) 0.94 (0.71-1.30) 0.584
Waist-to-height ratio (WHtR) | 0.62 (0.46—0.85) 0.59 (0.37-0.96) 0.61 (0.37-0.96) 0.071

Note: * The “Mann—Whitney U-test” was used in the statistical analyses.

(p <0.05).

Bold values indicate statistically significant differences between knowledge groups

Table 4 Comparison of Biochemical Parameters by Knowledge Level

Variables Low Knowledge Level | High Knowledge Level | Total Statistical value
X (Min-Max) X (Min-Max) x(Min-Max) p*
Fasting blood glucose (mg/dL) 126.0 (82.0-265.0) 128.0 (70.0-296.0) 126.0 (70.0-296.0) | 0.604
Postprandial blood glucose (mg/dL) | 174.0 (108.0-391.0) 174.0 (116.0-388.0) 174.0 (108.0-391.0) | 0.666
AIC (%) 4.58 (4.50-9.0) 4.58 (3.45-12.00) 4.58 (3.45-12.00) 0.921
Total cholesterol (mg/dL) 200.0 (127.0-346.0) 200.0 (100.0-450.0) 200.0 (100.0-450.0) | 0.015
HDL cholesterol (mg/dL) 43.0 (29.0-75.0) 43.0 (29.0-74.0) 43.0 (29.00-75.00) | 0.177
LDL cholesterol (mg/dL) 118.0 (53.0-230.0) 118.0 (53.0-239.0) 118.0 (53.0-239.0) | 0.066
Triglyceride (mg/ dL) 177.0 (56.0-267.0) 176.0 (68.0-606.0) 177.0 (56.0-606.0) | 0.018
TSH (mIU/L) 2.98 (1.23-4.59) 2.98 (1.28-4.67) 2.98 (1.23-4.67) 0.716
T3 (pg/mL) 3.90 (1.39-5.0) 3.90 (1.20-4.67) 3.90 (1.20-5.00) 0.377
T4 (ng/dL) 6.23 (2.26-19.30) 6.23 (2.04-15.70) 6.23 (2.04-19.30) 0.661

Note: * The “Mann—Whitney U-test” was used in the statistical analyses. Bold values indicate statistically significant differences between knowledge groups (p <0.05).

Although total cholesterol levels differed significantly between knowledge groups (p = 0.015), the magnitude of this

difference was small (Cohen’s d = 0.22), indicating limited clinical relevance. Triglyceride levels also differed sig-

nificantly between groups (p = 0.018); however, the effect size was trivial (Cohen’s d = 0.10), suggesting that this

statistically significant difference does not reflect a clinically meaningful metabolic variation.

Food consumption frequencies were compared across 25 food groups, including dairy, meats, legumes, vegetables, fruits,

grains, and beverages, by knowledge level using the chi-square test. Significant differences were found for red meat, legumes,

white bread, wholemeal bread, pasta, sugar, and non-acidic beverages (p < .05). For these items, a binary classification

—'adequate' vs. 'inadequate’ consumption—was applied based on the Turkish Nutrition Guide (TUBER, 2022).** For

instance, consuming red meat 3—4 times per week was defined as adequate. Compliance with dietary recommendations was

then re-analysed across knowledge levels. This narrower categorization reduced statistical significance in some comparisons.

The SEM analysis yielded a saturated model (X* = 0, df = 0), rendering the chi-square test interpretation impossible. All fit
indices (SRMR = 0.000, RMSEA = 0.000, CFI = 1.000) reflected a perfect fit due to this saturated structure. Therefore, model
fit statistics confirmed the saturated nature but provided no additional interpretive value (Data not shown).
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Table 5 SEM-Based Estimates, Confidence Intervals, and Explained Variance (R?) for Dependent Variables

%95 Confidence Intervals

Dep Estimate | SE Lower Upper B z P R?

Neck circumference (cm) | —0.92 052 | —1.95 0.10 —0.12 | —=1.75 | 0.078 | 0.0165
BMI (kg/m?) —-1.88 086 | —3.57 —-0.18 —0.15 | —2.17 | 0.030 | 0.0250
Total cholesterol (mg/dL) | —9.80 6.60 | —22.74 3.13 —0.10 | —1.48 | 0.138 | 0.0118
Triglyceride (mg/dL) 6.87 10.54 | —13.78 27.53 0.04 0.65 0.514 | 0.0023
Complication —-0.00 0.03 | —0.06 0.05 —0.00 | —0.06 | 0.950 | 2.I5e-5
Comorbidity 0.09 0.05 | —0.0l 0.19 0.12 1.70 0.088 | 0.0155

Note: *Bold values indicate statistically significant differences between knowledge groups (p <0.05).

SEM-Based Estimates, Confidence Intervals, and Explained Variance (R?) for

Dependent Variables
SEM results showed a significant negative relationship between knowledge and BMI (B? = —0.15, p = 0.030), while
borderline effects were observed on neck circumference (B> = —0.12) and comorbidity (B> = 0.12). No significant effects
were found for cholesterol, triglycerides, or complications (p > 0.05). Knowledge explained limited variance (R* range:
<0.001-0.025), with the highest R* for BMI (R? = 0.0250) and the lowest for complications (R* = 0.00002) (Table 5).
Covariance analyses showed significant associations between neck circumference and BMI, between total cholesterol and
triglycerides, and between BMI and both triglycerides and total cholesterol (p < 0.001). Additionally, BMI was negatively
associated with complications (? =—0.19, p = .009) and comorbidities (f? = —0.28, p < 0.001) (Supplementary Table S2).
Upon examining the fixed coefficients in the model, it was found that the mean values of all variables were

statistically significant (p < .001). These values reflect the initial levels of the dependent variables, after controlling
for knowledge level. For example, when the impact of knowledge level is ignored, the average neck circumference is
41.86 cm, the BMI is 33.25, and the total cholesterol level is 218.18 mg/dL (Data not shown).

Discussion

The study revealed significant relationships between diabetes knowledge and basic self-management indicators. As shown in
Table 1, baseline sociodemographic characteristics such as age, education level, and employment status varied across
participants and provided important context for interpreting these self-management patterns. Participants with higher levels
of knowledge reported better-perceived health, greater access to diabetes education, and more frequent monitoring of their
blood sugar levels (Table 2). These findings emphasise the importance of patient education and self-management support in
primary care settings, where individuals typically first encounter diabetes services. Similarly, Kindrara (2025)* reported
improved self-care practices among individuals with higher levels of education, while Watcharanat (2021)** and Abd-Allah
(2024)*° emphasized the critical roles of knowledge, attitudes, and literacy in diabetes management. However, unexpectedly
high dietary adherence among those with low levels of knowledge may reflect social desirability bias,® highlighting the
importance of carefully interpreting data based on self-reported information.

When comparing complication prevalence by knowledge level, only retinopathy showed a significant difference (p =
0.037), with the high-knowledge group unexpectedly more common. This may reflect more frequent eye exams and
greater diagnostic awareness. However, this association should be interpreted with caution, as individuals with pre-
existing complications often undergo more frequent screening and follow-up visits, which may increase their exposure to
diabetes education and artificially elevate knowledge scores. Therefore, the observed difference is more likely related to
screening frequency and contact with healthcare services rather than an actual effect of knowledge on retinopathy.
Supporting this, Backa (2020)*” reported that individuals actively seeking diabetes-related knowledge had more clinical
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visits than those who were passive participants. While hypoglycaemia, hyperglycaemia, and cardiovascular disease were
more common in the low-knowledge group, these differences were not statistically significant (p > 0.05) (Figure 2).
Among diabetes-related comorbidities, only hypertension showed a significant association with knowledge level (p = 0.002)
and was more prevalent among those with low knowledge levels (Figure 3). This suggests that knowledge may influence both
diabetes and cardiovascular risk management. According to Amelia (2018),%? optimal self-management in diabetes encompasses
glycemic control, prevention of cardiovascular complications, reduction in the use of unnecessary healthcare services, and
enhancement of personal satisfaction. Especially in primary health care, where early diagnosis is emphasized, awareness of silent

Comorbidity
0.12 v
Complication
-0.00
—’-9;9-5_’__—* Triglyceride

Knowledge Level | .11

Total Cholesterol

BMI

Neck Circumference

Figure | Path model of knowledge influence on clinical and anthropometric variables Standardised regression coefficients () reflect the direction and strength of
associations.

Notes: Negative coefficients indicate lower values of the corresponding variable with higher knowledge levels (neck circumference, BMI, total cholesterol). Model fit indices
supported overall adequacy.

84.4% Low Knowledge
80.9% mm High Knowledge

80f 76.7%

70} 69.1%

60}
g
— 5 0
< 50 47.8%
o
s
]
8 40+
& * p = 0.037

30+ !

24.5%
20}
12.2%
10+
5.6% _064% 44% 53%
Hypoglycaemia Hyperglycaemia Cardiovascular Disease Retinopathy Nephropathy Neuropathy

Figure 2 Comparison of diabetes-related by knowledge level Retinopathy was significantly more common in the high-knowledge group (p =0.037).
Notes: The chi-square test was applied. Error bars represent group proportions.
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comorbidities, such as hypertension, highlights the role of knowledge in treatment adherence.?” The absence of significant
differences in other comorbidities may indicate more complex or indirect relationships.

Although life experience has not been directly measured, variables representing this concept, such as illness duration,
complications, and comorbidities, have been used as indirect indicators. These variables reflect individuals’ experiences of
coping with and managing diabetes over time. Interestingly, no significant relationship was found between knowledge level
and illness duration. This finding indicates that the duration of living with diabetes alone does not explain knowledge
acquisition; rather, knowledge acquisition is shaped by factors such as educational opportunities and health literacy level.

In anthropometric comparisons between knowledge groups, body weight, body mass index, and neck circumference
were significantly lower in individuals with higher knowledge levels (p < 0.05; Table 3). These findings suggest that
greater disease-related knowledge may support healthier body composition. Notably, Veldzquez—Lopez (2023)*° found
similar results in a study involving diabetic patients with an average disease duration of six years, which closely matches
the mean diabetes duration observed in the present study.

Neck circumference (NC) is a simple, reliable, and independent anthropometric indicator. Kamarl (2022),*' in
a study of 464 individuals with type 2 diabetes, reported that those with high NC had significantly higher body weight,
BMI, waist and hip circumferences, and WHR and WHtR values (p < 0.05). Similarly, a meta-analysis of 16 observa-
tional studies (n = 4,764) found that NC was significantly associated with T2DM risk, even after adjusting for BMI (OR
=1.94; 95% CI: 1.35-2.79). Moreover, a 1 cm increase in NC was associated with a 16% increased risk of T2DM.*? Yan
(2021)** found that the risk increased by 18% per 1 cm in men and 25% in women, underscoring NC as an independent
predictor of T2DM. Consistent with the literature, the present study showed that participants with lower disease
knowledge had significantly higher NC values (p < 0.05).

Current findings suggest that enhancing individuals’ diabetes knowledge may positively influence both metabolic and
anthropometric outcomes. Although no significant differences were observed in waist circumference, WHR, and WHtR
between groups, high-knowledge individuals tended to have more favorable values. This lack of statistical significance
may stem from high intergroup variability and wide standard deviations. Moreover, changes in anthropometric measures
may take time to reflect behavioral improvements. Finally, multiple factors, such as genetics, age, gender, physical
activity, and treatment regimen, may have obscured the specific effect of knowledge level.

When evaluating the association between disease knowledge and biochemical parameters, statistically significant
differences were observed only in total cholesterol and triglycerides (Table 4). However, both the proximity of median
values and the calculated effect sizes indicate that these differences are unlikely to be clinically meaningful. Total
cholesterol showed a small effect size (d = 0.22). At the same time, triglycerides demonstrated a trivial effect (d = 0.10),
suggesting that the observed statistical significance may reflect sample variability rather than physiologically relevant
differences attributable to knowledge level. Moreover, the influence of knowledge on biochemical outcomes is not
expected to be direct, but instead mediated through dietary behaviors. Consistent with our findings, previous studies have
shown that information alone does not lead to healthier eating practices, underscoring the critical role of structured,
continuous nutrition counseling in primary healthcare settings.>*>¢

Participants with higher disease knowledge exhibited dietary patterns more compliant with TUBER (2022)** guide-
lines, particularly regarding white bread, sugar, red meat, and non-acidic beverages (Figure 4). This supports the idea that
knowledge positively influences food choices, consistent with Alsaidan (2025),*” who also found a positive correlation
between diabetes knowledge and dietary behavior. Limited knowledge has been linked to poor glycemic control and
inadequate self-care in other studies as well.*****° This may stem from better awareness of dietary consequences and
increased access to professional counseling.

The structural equation model assessed the impact of disease-related knowledge on clinical and anthropometric variables.
Higher knowledge showed weak negative associations with neck circumference (f = —0.13), BMI (B = —0.16), and total
cholesterol (B =—0.11), aligning with prior findings linking knowledge to lower metabolic risk*® >**! (Figure 1). By contrast,
its effects on complications (B = —0.00) and comorbidities (f = 0.12) were negligible (Figure 4). These weak coefficients
suggest limited but potentially directional effects. The findings highlight that knowledge alone is not decisive and should be
interpreted in conjunction with behavioral, lifestyle, socioeconomic, and healthcare access factors. Finally, acceptable fit
indices support the model’s statistical validity, although the multifaceted nature of health outcomes remains evident.
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Figure 3 Comparison of diabetes-related comorbidities by knowledge level Hypertension was significantly more prevalent in the low-knowledge group (p =0.002).
Notes: The chi-square test was applied. Error bars represent group proportions.
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Figure 4 Comparison of some food groups’ consumption frequency by knowledge level Higher knowledge was associated with more appropriate consumption patterns
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In summary, these findings suggest that structured patient education focusing on disease awareness, nutrition, and lifestyle
counseling could translate the observed statistical associations into tangible improvements in metabolic outcomes.

Strengths and Limitations

This study is among the few to examine links among disease knowledge, comorbidities, and biochemical, anthropo-
metric, and dietary variables. Strengths include a validated scale, in-person data collection, and nutrition analysis in
accordance with TUBER guidelines. Additionally, the use of SEM strengthens theoretical interpretation.

However, the cross-sectional design precludes causal inference, and the directionality of associations cannot be estab-
lished. In particular, the possibility of reverse causality should be considered, as individuals with existing complications may
have more frequent healthcare contact and thereby acquire higher levels of disease-related knowledge, rather than knowledge
exerting a direct influence on health outcomes. Self-reported data may also reflect social desirability bias, and limiting the
sample to two provinces reduces generalisability. Median-based grouping, used due to the lack of a scale cut-off, may involve
subjectivity. However, sensitivity analyses using the continuous DKSA score produced directionally consistent results,
suggesting that the conclusions were not dependent on dichotomisation and remained robust across analytic approaches.
Lastly, weak SEM coefficients indicate limited but directional effects of knowledge on health indicators.

Conclusion

This study examined the relationships among knowledge level, comorbidities, biochemical parameters, anthropometric
measures, and dietary habits. Findings showed that higher knowledge was associated with better metabolic and
anthropometric profiles and greater adherence to TUBER dietary guidelines.

Structural equation modelling revealed modest but directional effects of knowledge on health indicators, suggesting
that knowledge alone is insufficient to determine outcomes, but it supports healthier lifestyle behaviors.

Enhancing knowledge about diabetes can improve glycemic control, diet, body composition, and cardiometabolic risk.
Therefore, standardized education, combined with tailored nutrition counseling, should be integrated into primary care services.
Future longitudinal and experimental studies may clarify the long-term effects of knowledge on outcomes. Clarifying how
knowledge leads to sustained behavior change is essential for designing effective, patient-centered interventions.

Highlights

1. Higher diabetes knowledge is linked to better metabolic and anthropometric outcomes
High-knowledge individuals follow dietary habits aligned with nutrition guidelines
Disease knowledge is associated with reduced BMI, NC, cholesterol, and triglycerides
Structural equation modeling shows that knowledge has a directional but weak effect

vk v

Findings support patient education and lifestyle counseling in primary care settings
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