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Abstract

Background: This study aimed to evaluate the impact of nutrition experts' involvement on the
metabolic parameters and the knowledge, attitude, and practice of type 2 diabetes patients.
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Methods: We used a retrospective cohort design for this study. We randomly selected 156 type 2
diabetes patients, of whom 78 received nutrition-related education and formed the exposure group.
In contrast, the other 78 received no nutrition-related advice and constituted the non-exposure group.

Results: The exposure and non-exposure groups had similar average BMI values of 28.09 + 5.01

and 29.45 + 4.26, respectively, with no significant difference between them. However, the exposure Keywords

group showed a significant reduction in average FBS and HbA1C levels, from 173.24 + 71.57 to

147.76 + 50.09 and from 8.30 £ 1.92 to 7.25 + 1.44, respectively, compared to the non-exposure iﬁ‘?tw(lfdge
1tudae

group. The exposure and non-exposure groups also had comparable average scores for knowledge,
attitude, and practice, with 55.54 + 13.99, 26.15 + 14.03, and 41.92 + 14.69 for the exposure group
and 52.56 + 13.24, 26.01 + 14.85, and 41.47 + 15.02 for the non-exposure group, respectively. No
significant differences were detected between the two groups in these scores.
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Conclusion: The study highlights the importance of implementing training programs and expanding
their reach for diabetes management. Although no significant difference was found in knowledge,
attitude, and practice scores between the two groups, the exposure group demonstrated improved

physical activity levels and control of clinical parameters.

Highlights

What is current knowledge?
The implementation of training programs and the expansion of their
scope in diabetes management can be effective.

What is new here?
Diabetes nutrition counseling can improve physical activity levels or
control clinical parameters in diabetes mellitus.

Introduction

Diabetes has become a rapidly growing global health concern, with
projections indicating that it will affect approximately 693 million adults
by 2045 (1). Specifically, the incidence of type 2 diabetes has been
steadily increasing, contributing significantly to this rise (2). To mitigate
the complications associated with diabetes, management strategies often
emphasize lifestyle modifications, such as increased physical activity
and dietary interventions (3). Among healthcare professionals, nurses,
experts, and paramedics play a pivotal role in monitoring, educating,
and supporting individuals with diabetes and their families (4).
Nutritional therapy is a vital and fundamental component of treatment,
necessitating evidence-based recommendations and consideration of
potential drug interactions (5). Numerous randomized trials, meta-
analyses, and case studies have demonstrated the beneficial outcomes of
low-carbohydrate diets in treating diabetes, prediabetes, metabolic
syndrome, and obesity (6). Successful implementation of this diet has
been associated with improvements in weight loss, reduced medication
dosages, and even the reversal of type 2 diabetes in some cases (6).
Cardiovascular diseases represent the most prevalent complications
associated with type 2 diabetes and remain the leading cause of mortality
within this population and beyond. Emerging data support the influence

of nutritional factors not only on achieving metabolic targets in diabetes
but also on cardiovascular risk factors (7). The Academy of Nutrition
and Dietetics highlights the effectiveness of nutrition therapy registered
dietitians provide for adults with prediabetes or type 2 diabetes, as it
leads to improved medical outcomes and enhanced quality of life.
Consequently, integrating nutrition and therapeutic programs into
healthcare systems and public health initiatives, along with appropriate
reimbursement, becomes imperative (8).

Medical nutrition therapy constitutes a key pillar in diabetes
management, emphasizing the importance of macronutrient balance,
carbohydrate load reduction, glycemic index control, and adopting a
healthy eating pattern (9). Accurate nutrition assessment using suitable
tools and balanced and regularly supervised physical activity contribute
to developing effective care plans tailored to the specific needs of older
individuals with diabetes (10). Nutritional interventions for diabetes
management may involve calorie reduction, the adoption of low
glycemic index diets, and increased dietary fiber content (11). While
prior research has highlighted the effectiveness of nutrition care
registered dietitians provide in primary healthcare settings,
comprehensive reviews in this area remain lacking (12). Future
investigations may explore novel approaches to nutrition counseling
within multidisciplinary teams to more effectively address
cardiovascular risk factors (12).

The present study aims to investigate the effectiveness of having a
nutrition expert in health centers located in our city, focusing on patients
aged 30 years and above with type 2 diabetes registered in the registry
system. Given the decreased quality of life experienced by patients, the
challenges related to dietary restrictions, weight control, medication
adherence, and continuous blood sugar monitoring, as well as the
physical, mental, and social complications associated with diabetes, it is
important to ascertain the potential impact of educational and emotional
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support services. Specifically, we seek to determine how the presence of
a nutrition expert and the services they provide to diabetic patients can
contribute to improvements in blood sugar control indicators,
anthropometric indices, awareness, attitudes, and practices related to
diabetes management.

Methods

Study design and participant selection

This retrospective cohort study involved 156 type 2 diabetes patients.
The study protocol was approved by our university's ethics committee,
and all participants provided their written informed consent.

The inclusion criteria for the study were: a) age 30-80 years, b) type
2 diabetes patients registered in the lean system, c) use of oral
medications or insulin for blood sugar control, d) regular visits (At least
once) to the centers, ¢) at least six months since the last course attended,
f) a complete medical record and participation in nutrition education
programs in the centers, g) laboratory information recorded during
referrals, and h) participation in at least one of the training courses. The
exclusion criteria included the presence of underlying diseases, such as
kidney disease and heart disease. We included 78 participants from the
group that received nutrition education from a nutritionist tailored to
type 2 diabetes and 78 participants from the group that did not receive
such education. We calculated the sample size for this research based on
a power of 0.9 and a confidence level of 95% to estimate the mean
difference in HbAlc and FBS (13).

The participants were selected using a simple random method from
the registry of type 2 diabetes patients in the local health system of
Golestan University of Medical Sciences, located in northeast Iran.

Data collection

We obtained data on the participants’ demographic characteristics and
potential confounders from the registry system. Data was collected
using a four-section questionnaire covering personal-social
characteristics, knowledge, attitude, and practice. Each section
contained 10 questions. The questionnaire, developed by Mehtab
Niromand et al. in 2016, was tested for reliability and validity, with
Cronbach’s alpha values of at least 0.75 in each section (14).

After recording the necessary information, phone calls were made
to the participants to complete the questionnaires. To ensure unbiased
responses and avoid the researcher's influence, the phone calls were
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conducted anonymously, without disclosing information about the
participants' group assignment, level of education, knowledge, or other
variables.

Lack of access to and incompleteness of many patients' records
caused many participants to leave the study and affected the sample size
of the present study.

Data analysis

The Statistical Package for the Social Sciences (SPSS, version 22.0) was
used for data analysis. Mean + SD for numerical data and frequencies
for categorical data were used to present the findings. The Chi-square
test was used to test the association between proportions. The
independent t-test was used to compare the means of variables between
the two groups under normal conditions. The Mann-Whitney test was
employed for non-normally distributed variables. A significance level of
less than 0.05 was considered statistically significant.

Results

The participants included 54 men and 102 women aged 30 to 80. Most
participants had an education below a diploma, and only 17.3% had a
university education. More than 30% of patients controlled their
diabetes using insulin, while the others used oral drugs. The exposure
and non-exposure groups were comparable regarding their baseline
characteristics, as statistical tests detected no significant differences.
The demographic information of the participants in the study, separated
by exposure and non-exposure groups, is shown in Table 1.

Table 2 describes the average body mass index (BMI), fasting blood
sugar, and HbA1C in the exposure group, which were 28.09 + 5.01,
147.76 + 50.09, and 7.25 + 1.44, respectively. In the non-exposure
group, these values were 29.45 +4.26, 173.24 + 71.57, and 8.30 £ 1.92,
respectively. There was no significant difference in the average BMI
between the two groups, but a significant difference was observed in the
other two parameters.

Additionally, as observed in Table 2, scores for the knowledge,
attitude, and practice of participants in the questionnaire were recorded.
The average knowledge, attitude, and practice scores in the exposure
group were 55.54 + 13.99, 26.15 + 14.03, and 41.92 + 14.69,
respectively. These scores in the non-exposure group were 52.56 +
13.24, 26.01 + 14.85, and 41.47 + 15.02, respectively. Although the
scores were higher in the exposure group, no statistically significant
differences existed in any of the categories.

Table 1. Basic characteristics of patients with type 2 diabetes

. E group, NE group,
Variables N (Percentage) N (Percentage) P-Value
Male 25(32.1) 29 (34.6)
S 0.501
X Female 53 (67.9) 49 (62.8)
< 60 years 32 (41) 47 (60.3)
Age grou 01
ge grotp > 60 years 46 (59) 31(39.7) 0.016
Illiterate 23 (29.5) 18 (23.1)
. Under diploma 33(42.3) 35 (44.9)
Education level Diploma 5 (6.4) 15(19.2) 0.058
Above diploma 17 (21.8) 10 (12.8)
Drug use Positiye 5(6.4) 6(1.7) 0754
Negative 73 (93.6) 72(92.3)
Oral 49 (62.8) 53(67.9)
Treatment type Insulin 4(5.1) 2 (2.6) 0.635
Both 25(32.1) 23 (29.5)
NE Group, Non-exposure Group; E Group, Exposure Group
Table 2. Comparison of health measures between the exposure and non-exposure groups
Variables I group, mean (SD) C group, mean (SD) P-Value
BMI 28.90 (5.01) 29.45 (4.26) 0.423
FBS 147.76 (50.09) 173.24 (71.57) 0.031
HbAlc 7.25 (1.44) 8.30(1.92) 0.001
Knowledge score 55.54 (13.99) 52.56 (13.24) 0.157
Attitude score 26.15 (14.03) 26.01 (14.85) 0.786
Practice score 41.92 (14.69) 41.47 (15.02) 0.586

BMI, Body Mass Index; FBS, Fasting Blood Sugar; HbAlc, Glycosylated Hemoglobin
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Discussion

The current study aimed to investigate the effectiveness of nutrition
experts' presence on various biochemical parameters, including blood
sugar, BMI, awareness, attitude, and practice in patients with type 2
diabetes. The study's results demonstrated that nutrition education
provided to the patients led to the control of fasting blood sugar and
glycosylated hemoglobin levels. These findings are consistent with
previous studies by Sharifi Rad et al. (15) and Kashfi et al. (16), which
reported significant reductions in fasting blood sugar levels after
nutrition education interventions.

The study did not find a significant difference between the exposure
and non-exposure groups regarding BMI as an anthropometric index.
This aligns with the findings of Maheri et al. (17), who also observed no
significant difference in BMI between the exposure and non-exposure
groups in their study. Similarly, there were no significant changes in
average weight and waist circumference before and after the educational
intervention. However, HbAlc and fasting blood sugar levels
significantly decreased in the intervention group, which is consistent
with the present study.

Numerous studies have demonstrated the effectiveness of
educational interventions in improving the nutritional status of diabetic
patients. Studies by Heydari et al. (18) and Gucciardi et al. (19) have
shown positive impacts of educational interventions on the nutritional
performance of diabetic patients. Thus, educating diabetic patients about
proper nutrition and ensuring follow-up can improve their nutritional
status.

Considering the importance of a proper diet for type 2 diabetic
patients, it is recommended that training courses be organized in
healthcare centers and other diabetes-related organizations. Regular
training courses conducted by official bodies can yield better results due
to the availability of appropriate educational facilities and qualified
experts. The significance of continuous education should not be
overlooked, as demonstrated by the study conducted at the Yazd
Diabetes Center by Baghian Moghadam (20) which showed a
significant reduction in HbAlc levels after a five-month educational
intervention.

It is important to note that raising awareness about the importance
of food and nutrition education alone is not sufficient for diabetes
control. Strategies should be implemented to enhance patients'
awareness, attitude, and practice. In the present study, there was no
significant difference in the knowledge, attitude, and practice scores
between the exposure and non-exposure groups. One reason for the
decline in scores in the exposure group was the limited utilization of the
meal plans provided by the nutritionist. Additionally, the non-exposure
group engaged in personal participation in classes, workshops, and
media and virtual training, which were not recorded and evaluated. The
findings of Mandana Goodarzi et al. (21) on the relationship between
knowledge, attitude, practice, and self-efficacy of type 2 diabetic
patients somewhat align with the present study's findings.

In summary, the study highlights the effectiveness of nutrition
education in controlling blood sugar levels and glycosylated
hemoglobin in patients with type 2 diabetes. While no significant
changes were observed in BMI, continuous education and
comprehensive approaches to improving patients' knowledge, attitude,
and practice should be emphasized. Regular training courses by official
bodies can play a vital role in enhancing the nutritional status and overall
well-being of diabetic patients.

Conclusion

This study's findings demonstrate the effectiveness of educational
interventions in reducing fasting blood sugar and HbAlc levels among
type 2 diabetic patients in the exposure group compared to the non-
exposure group. These results indicate the positive impact of diet and
physical activity education on diabetes management. However, further
clinical trials are needed to draw more robust conclusions. It is important
to note that while other studies have shown improvements in awareness,
attitude, and practice, this study did not find significant changes in these
scores. Therefore, it is recommended that control, monitoring, and
educational follow-up measures be implemented in similar programs.
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The outcomes of this research provide a foundation for future studies,
including the design and evaluation of educational-supportive
interventions.
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