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ABSTRACT

Background:

Lifestyle modifications play a pivotal role in the rehabilitation of diabetic
patients by improving glycemic control and preventing complications. Medical
students, as future healthcare providers, must possess the necessary knowledge
and skills to effectively counsel patients on these interventions. This study aimed
to assess the knowledge and practices of medical students regarding lifestyle
modifications for diabetes rehabilitation and identify barriers to implementation.

Methods:

A cross-sectional study was conducted among 328 medical students at King
Faisal University, Al-Ahsa, Saudi Arabia. Data were collected using a
structured, self-administered questionnaire covering demographics, knowledge,
practices, and perceived barriers. Knowledge and practice scores were analyzed
using descriptive and inferential statistics.

Results:

The mean knowledge score was 14.8 + 3.2 out of 20, with 43.3% demonstrating
moderate knowledge and 36.3% high knowledge. Clinical students scored
significantly higher than preclinical students (15.7 £ 3.1 vs. 135 + 3.4, p <
0.001). Only 37.5% of students reported regular counseling practices, despite
60.4% feeling confident in discussing lifestyle changes. Common barriers
included lack of time (71.4%), insufficient training (63.1%), and low patient
adherence (56.4%).

Conclusion:

While medical students exhibited moderate-to-high knowledge of lifestyle
modifications, gaps in practice and significant barriers highlight the need for
enhanced curricular integration of lifestyle medicine. Structured training
programs and practical experiences are essential to equip students for effective
diabetes rehabilitation.

2864 |Page



N Assessment of Medical Students’ Knowledge and Practices in the Rehabilitation of Diabetic
SEE] PH Patients Through Lifestyle Modifications
- SEEJPH Volume XXVI, S1, 2025, ISSN: 2197-5248; Posted:05-01-2025

Introduction

Diabetes mellitus is a global public health challenge characterized by chronic hyperglycemia
resulting from defects in insulin secretion, insulin action, or both. As of 2024, an estimated 537
million adults worldwide were living with diabetes, and this figure is expected to rise significantly
in the coming decades due to aging populations, unhealthy diets, and sedentary lifestyles (Hossain,
Al-Mamun, and Islam 2024). Type 2 diabetes mellitus (T2DM), which accounts for 90-95% of
diabetes cases, is closely linked to lifestyle factors, making lifestyle modifications a cornerstone
of both prevention and management strategies (Galaviz et al. 2018)

Effective diabetes management extends beyond pharmacological interventions. It necessitates a
multidisciplinary approach that includes patient education, dietary modifications, physical activity,
stress management, and regular monitoring. Such comprehensive management can significantly
improve glycemic control, reduce the risk of complications, and enhance patients’ quality of life
(Sugandh et al. 2023). However, a successful implementation of lifestyle interventions often
hinges on the knowledge and practices of healthcare providers, including medical students who
represent the future workforce (Johnson, Wright, and Foster 2018; Venditti and Kramer 2013).

Medical education plays a critical role in equipping students with the skills and knowledge
required for managing chronic conditions like diabetes. Lifestyle medicine, which emphasizes the
modification of risk factors through behavior change, is increasingly recognized as a vital
component of medical curricula (Frates et al. 2024). Despite this, studies have revealed significant
gaps in medical students’ training regarding lifestyle management for chronic diseases,
particularly diabetes (Rea et al. 2021). These gaps may stem from limited curricular emphasis on
preventive care, insufficient clinical exposure, and the lack of practical training in counseling
patients about behavior change (Albin et al. 2024).

Lifestyle modifications, such as improved nutrition and increased physical activity, are
foundational elements in the rehabilitation of diabetic patients (Klein et al. 2004). Dietary
modifications, including calorie restriction, carbohydrate moderation, and the adoption of nutrient-
dense eating patterns, have been shown to improve insulin sensitivity and glycemic control
(Lewgood et al. 2021). Physical activity, particularly aerobic and resistance training, has been
associated with enhanced glucose uptake by skeletal muscles, reduced insulin resistance, and better
cardiovascular outcomes (Colberg et al. 2016). Stress reduction techniques, including mindfulness
and cognitive-behavioral strategies, also play an important role in mitigating the psychological
burden of diabetes and improving adherence to treatment plans (Tovote et al. 2013). Given the
multifaceted nature of lifestyle interventions, medical students must possess both theoretical
knowledge and practical competencies to guide patients effectively (Saha, Beach, and Cooper
2008).

Existing literature highlights a concerning disparity in the preparedness of medical students to
address lifestyle factors in diabetes care. For instance, a study conducted in the United Kingdom
found that only 25% of medical students felt confident discussing dietary modifications with
patients, despite recognizing the importance of nutrition in disease management (Nazar et al.
2016). Similarly, research from the United States indicated that medical students received, on
average, less than 20 hours of nutrition education during their training, far below the recommended
25-30 hours (Adams, Kohlmeier, and Zeisel 2010). These deficiencies may hinder future
physicians’ ability to address the behavioral and environmental determinants of health, which are
critical for diabetes rehabilitation (Hill-Briggs et al. 2021).
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The integration of lifestyle medicine into medical education has been proposed as a solution to
bridge this gap. Training programs that emphasize lifestyle counseling, motivational interviewing,
and behavior change theories have demonstrated promise in improving medical students’
competencies (Frates et al. 2024). Moreover, experiential learning opportunities, such as
community-based projects and interprofessional education, can enhance students’ understanding
of the social and cultural dimensions of lifestyle modifications (Pis¢alkiené and Ingemann Lottrup
2019). Despite these advancements, there remains a need for systematic evaluation of medical
students’ knowledge and practices in the context of diabetes rehabilitation.

The focus on medical students is particularly relevant in the context of global diabetes prevalence.
As future physicians, medical students will play a pivotal role in addressing the rising burden of
diabetes through preventive and rehabilitative strategies (Deshpande, Harris-Hayes, and
Schootman 2008). Their ability to deliver patient-centered care that incorporates lifestyle
modifications is essential for improving population health outcomes. Moreover, fostering a culture
of preventive care within medical education can have a ripple effect, influencing healthcare
systems and policies to prioritize lifestyle interventions (14).

This study aims to assess the knowledge and practices of medical students regarding the
rehabilitation of diabetic patients through lifestyle modifications. By identifying strengths and
weaknesses in their training, this research seeks to inform curricular improvements that align with
the evolving demands of chronic disease management. Furthermore, understanding the factors that
influence students’ engagement with lifestyle medicine can guide the development of targeted
interventions to enhance their readiness for clinical practice.

Methods

Study Design and Setting

This cross-sectional study was conducted in Al-Ahsa city, Saudi Arabia, focusing on medical
students at King Faisal University (KFU). The College of Medicine at KFU provides a
comprehensive medical curriculum that integrates preclinical and clinical training, making it an
ideal setting to evaluate students’ knowledge and practices concerning diabetes rehabilitation.
The study design was chosen to provide a snapshot of the current state of knowledge and
practices among medical students across different academic years, offering insights into areas
requiring curricular improvements.

Ethical Approval

The study received ethical approval from the Institutional Review Board (IRB) at King Faisal
University. All research activities adhered to the principles outlined in the Declaration of
Helsinki, ensuring the ethical treatment of participants. Prior to data collection, participants were
provided with detailed information about the study objectives, procedures, and their rights as
participants. Written informed consent was obtained from all participants, and they were assured
that their participation was voluntary and their responses would remain anonymous. Data were
securely stored in encrypted files, and access was restricted to the principal investigator and
authorized team members.
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Study Population and Sampling

The target population comprised medical students enrolled at KFU. Participants were recruited
from all academic years to ensure representation from both preclinical and clinical students, as
their exposure to lifestyle modification practices may vary based on their stage of education.

The inclusion criteria were:

1. Enrollment as a full-time medical student at King Faisal University.
2. Age 18 years or older.
3. Willingness to provide informed consent and complete the survey in English.

Exclusion criteria included:

1. Students who had not completed the survey in its entirety.
2. Students who explicitly declined to provide consent.

To recruit participants, announcements were made through official university communication
platforms, including emails, student forums, and class WhatsApp groups. The recruitment period
lasted four weeks to maximize participation and ensure a diverse sample.

Sample Size Calculation
The sample size was calculated using Cochran’s formula for cross-sectional studies:

The calculated sample size was 278 students. To account for a potential non-response rate of
20%, the final target sample size was set at 334 participants. This ensured a sufficient sample for
reliable statistical analysis.

Data Collection

A structured, self-administered questionnaire was developed based on a review of existing
literature and validated instruments related to diabetes management and lifestyle medicine. The
questionnaire was distributed electronically using a secure platform, ensuring accessibility and
ease of completion.

Participants were given detailed instructions on completing the survey, and a pilot test was
conducted with 20 students from a similar demographic to ensure clarity, reliability, and validity.
Feedback from the pilot test led to minor modifications, such as simplifying technical terms and
ensuring that all questions were culturally relevant and comprehensible.

Questionnaire Design
The questionnaire consisted of the following sections:

1. Demographics
This section collected basic information, including:
o Age
o Gender
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Academic year (preclinical or clinical)
Prior exposure to diabetes-related education or clinical rotations involving
diabetic patients
o Self-reported familiarity with lifestyle medicine concepts
2. Knowledge Assessment
Knowledge of lifestyle modifications in diabetes management was assessed using 20
multiple-choice and true/false questions. These covered topics such as:
o Nutritional guidelines for diabetic patients (e.g., carbohydrate counting, glycemic
index)
Recommended physical activity levels (e.g., aerobic vs. resistance training)
Behavioral and psychological interventions (e.g., stress management techniques)
Long-term benefits of lifestyle modifications on glycemic control and
complication prevention

Each correct answer was awarded one point, resulting in a total possible score of 20.
Knowledge levels were categorized as low (<10 points), moderate (10-15 points), or high
(>15 points).

3. Practice Assessment
Practices were evaluated using 10 Likert-scale questions (ranging from 1 = strongly
disagree to 5 = strongly agree). Questions addressed:
o Frequency and confidence in counseling patients about lifestyle changes
o Engagement in discussing nutrition, physical activity, and stress management
during clinical encounters
o Perceived barriers to implementing lifestyle medicine in practice (e.g., time
constraints, lack of training)

Scores were calculated by summing the Likert-scale responses, with higher scores
indicating more positive practices.

Data Collection Procedure

The survey was distributed via email and social media platforms commonly used by students.
Reminder emails were sent weekly to encourage participation. Participants were required to
complete the survey within 20 minutes to minimize survey fatigue. All responses were
automatically anonymized upon submission, ensuring data confidentiality.

Data Analysis
Statistical analyses were performed using SPSS (version [Insert Version]). The following
analyses were conducted:

o Descriptive Statistics: Frequencies and percentages for categorical variables (e.g.,
gender, academic year) and means with standard deviations for continuous variables
(e.g., knowledge scores).

e Inferential Statistics:

o Chi-square tests to assess associations between categorical variables (e.g., gender
and knowledge levels).
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o Independent t-tests or ANOVA to compare mean knowledge and practice scores
across demographic groups.

o Pearson or Spearman correlation coefficients to evaluate relationships between
knowledge and practice scores.

A p-value <0.05 was considered statistically significant for all analyses.

Results

A total of 328 medical students participated in the study, yielding a response rate of 98.2%. The
demographic profile of the participants is presented in Table 1. The mean age of participants was
22.4 + 1.6 years, with ages ranging from 19 to 26 years. Among the participants, 168 (51.2%) were
female, and 160 (48.8%) were male. The distribution of students across academic years showed
that 127 (38.7%) were in preclinical years, while 201 (61.3%) were in clinical years. Additionally,
212 students (64.6%) reported prior exposure to diabetes-related education, while 116 (35.4%) did
not have such exposure.

Table 1. Demographic Characteristics of the Participants

Characteristic Frequency (n = 328) Percentage (%0)
Age (mean £ SD, years) 22.4+1.6 -
Gender

- Male 160 48.8
- Female 168 51.2
Academic Year

- Preclinical 127 38.7
- Clinical 201 61.3
Prior Diabetes Education

-Yes 212 64.6
- No 116 35.4

The knowledge scores of participants are summarized in Table 2. The mean knowledge score was
14.8 £ 3.2, with a range of 7 to 20. A majority of students (142, 43.3%) demonstrated moderate
knowledge, while 119 (36.3%) exhibited high knowledge, and 67 (20.4%) had low knowledge.
Clinical students had significantly higher mean knowledge scores (15.7 = 3.1) compared to
preclinical students (13.5 = 3.4, p < 0.001).

Table 2. Knowledge Levels of Participants Regarding Lifestyle Modifications

Knowledge Level Frequency (n = 328) Percentage (%)
Low (<10) 67 20.4

Moderate (10-15) 142 43.3

High (>15) 119 36.3

Mean + SD (Total) 14.8 + 3.2 -

Mean + SD (Preclinical) 135+34 -

Mean + SD (Clinical) 15.7+3.1 -
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The self-reported practices of medical students regarding lifestyle modification counseling are
detailed in Table 3. A total of 198 participants (60.4%) reported feeling confident discussing
lifestyle modifications with diabetic patients. However, only 123 (37.5%) indicated that they
regularly engaged in such counseling during clinical encounters. Perceived barriers to counseling
included lack of time (71.4%), insufficient training (63.1%), and low patient adherence (56.4%).

Table 3. Practices of Medical Students in Diabetes Rehabilitation Counseling

Practice/Perception Frequency (n = 328) Percentage (%)
Confident in Lifestyle Counseling 198 60.4

Regularly Engage in Counseling 123 37.5

Perceived Barriers

- Lack of Time 234 71.4

- Insufficient Training 207 63.1

- Low Patient Adherence 185 56.4

Table 4 compares knowledge and practice scores among students with and without prior exposure
to diabetes-related education. Students with prior education had significantly higher knowledge
scores (15.9 £2.8 vs. 12.7 + 3.6, p < 0.001) and were more likely to engage in lifestyle counseling
(43.2% vs. 28.4%, p = 0.008).

Table 4. Comparison of Knowledge and Practices by Diabetes Education Exposure

Variable With Education (n = | Without Education (n = | p-

212) 116) value
Knowledge Score (mean = SD) | 15.9+2.8 12.7+ 3.6 <0.001
Regularly Engage in | 43.2 28.4 0.008
Counseling (%)

The perceived barriers to implementing lifestyle modifications among medical students are
presented in Table 5. Lack of time was the most frequently reported barrier (71.4%), followed by
insufficient training (63.1%) and low patient adherence (56.4%). Notably, clinical students were
more likely to cite lack of time as a barrier (74.8% vs. 66.1%, p = 0.045).

Table 5. Perceived Barriers to Implementing Lifestyle Modifications

Barrier Total (n = 328) Preclinical (%) Clinical (%) p-value
Lack of Time 234 (71.4) 66.1 74.8 0.045
Insufficient Training 207 (63.1) 60.4 65.3 0.202
Low Patient Adherence 185 (56.4) 52.7 58.8 0.321
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Discussion

This study aimed to assess the knowledge and practices of medical students in Al-Ahsa city
regarding the rehabilitation of diabetic patients through lifestyle modifications. The findings
revealed significant variations in knowledge levels, practices, and perceived barriers, underscoring
the need for targeted educational interventions within the medical curriculum.

The results showed that most participants (43.3%) exhibited moderate knowledge of lifestyle
modifications, while 36.3% demonstrated high knowledge levels. However, 20.4% of students had
low knowledge scores, which is concerning given the critical role of lifestyle changes in diabetes
management. Similar findings have been reported in studies conducted in the United States and
the United Kingdom, where medical students displayed limited understanding of nutrition,
physical activity, and behavioral counseling for chronic disease management (Garedow et al. 2023;
Mekonnen, Abate, and Tegegne 2020).

Students in clinical years scored significantly higher in knowledge compared to those in preclinical
years. This aligns with existing research suggesting that increased clinical exposure enhances
students’ understanding of disease management strategies, including lifestyle interventions (Zhu
et al. 2024). However, the overall mean knowledge score (14.8 out of 20) indicates room for
improvement, particularly in integrating comprehensive lifestyle medicine education into
preclinical training.

The significant association between prior exposure to diabetes-related education and higher
knowledge scores reinforces the importance of targeted curricular components. Students who
received diabetes education scored an average of 15.9, compared to 12.7 among those without
such exposure. These findings are consistent with studies emphasizing the impact of focused
educational modules on improving students’ knowledge of chronic disease prevention and
management (Phillips, Rahman, and Mattfeldt-Beman 2018).

Despite moderate-to-high knowledge levels among participants, less than half (37.5%) reported
regularly engaging in counseling patients about lifestyle modifications. This discrepancy between
knowledge and practice is a well-documented phenomenon in medical education and clinical
training (Awadh et al. 2024). Confidence in counseling was reported by 60.4% of participants, yet
perceived barriers, such as lack of time (71.4%), insufficient training (63.1%), and low patient
adherence (56.4%), hindered their ability to translate knowledge into practice.

The reported lack of confidence and limited engagement in lifestyle counseling are consistent with
findings from other studies, where medical students cited inadequate training in communication
and behavior change techniques as key obstacles (Small, Adkins, and Bell 2024; Spollen et al.
2010). Addressing these gaps through structured training in motivational interviewing, patient-
centered communication, and practical applications of lifestyle medicine could enhance students’
readiness to counsel patients effectively.

Students with prior exposure to diabetes education not only demonstrated higher knowledge scores
but were also more likely to engage in lifestyle counseling. These findings align with research
highlighting the value of focused, experiential learning opportunities in improving both theoretical
knowledge and practical competencies (Camargo-Plazas et al. 2023). Interventions such as
community-based projects, case-based learning, and interprofessional education have been shown
to improve students’ confidence and skills in lifestyle counseling (Darlow et al. 2015; Keshmiri
and Barghi 2021).

The observed disparities between students with and without diabetes education underscore the
need for standardized integration of lifestyle medicine into medical curricula. The inclusion of
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dedicated modules on nutrition, exercise, and behavioral interventions, complemented by practical
experiences, could help bridge these gaps and prepare students for real-world clinical scenarios.
The most frequently reported barriers to implementing lifestyle modifications were lack of time
(71.4%), insufficient training (63.1%), and low patient adherence (56.4%). These findings are
consistent with previous studies where medical students and practicing physicians cited time
constraints and inadequate training as primary challenges to delivering effective lifestyle
counseling (Clayton et al. 2021; Spiga et al. 2024). The slightly higher prevalence of these barriers
among clinical students compared to preclinical students reflects the realities of time-pressured
clinical environments.
Addressing these barriers requires systemic changes in both education and healthcare delivery. For
instance, incorporating lifestyle medicine into early medical training could reduce the perceived
burden of learning these skills during clinical years. Furthermore, emphasizing the importance of
preventive care within healthcare systems could help alleviate time constraints by shifting the
focus from acute care to long-term disease management.
The findings of this study align with international research highlighting the need for improved
training in lifestyle medicine among medical students. A study conducted in Australia found that
only 34% of medical students felt confident discussing lifestyle changes with patients, despite
recognizing its importance in chronic disease management (Malatskey et al. 2019). Similarly, a
survey of medical students in India revealed significant gaps in knowledge about dietary and
physical activity guidelines for diabetes prevention and rehabilitation (Sousa et al. 2024).
These global patterns emphasize the universal need for curricular reforms to address the growing
burden of diabetes and other lifestyle-related chronic diseases. Efforts such as the "Lifestyle
Medicine Education Collaborative™ in the United States and similar initiatives in Europe provide
frameworks for integrating lifestyle medicine into medical training (Lianov 2010). Adapting these
frameworks to local contexts, such as the Middle East, could help address region-specific
challenges, including cultural attitudes toward diet and exercise.
Implications for Medical Education
The findings of this study have significant implications for medical education in Saudi Arabia and
similar contexts. Integrating lifestyle medicine into the medical curriculum as a core component,
rather than an optional or supplementary topic, is essential. Specific recommendations include:
1. Introducing dedicated modules on nutrition, exercise, and behavioral counseling in
preclinical years.
2. Providing hands-on training through simulated patient encounters, community outreach
programs, and interdisciplinary learning.
3. Encouraging reflective practice and self-assessment to help students identify and address
their own biases or gaps in knowledge.
Moreover, institutional support for faculty development in lifestyle medicine is crucial. Faculty
members trained in lifestyle counseling can serve as role models and mentors, fostering a culture
of preventive care within medical schools.
Limitations and Future Directions
This study has several limitations. First, the reliance on self-reported data may have introduced
social desirability bias, with participants potentially overstating their knowledge or practices.
Second, the single-institution setting may limit the generalizability of findings to other medical
schools in Saudi Arabia or the broader Middle East. Future research should include a larger, more
diverse sample to enhance generalizability and explore the impact of specific educational
interventions on knowledge and practice outcomes.
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Further studies could also investigate the long-term impact of lifestyle medicine training on clinical
practice. For instance, tracking the outcomes of medical students who receive enhanced training
in lifestyle counseling could provide valuable insights into its effectiveness in real-world settings.
Conclusion

The findings of this study underscore significant gaps in the knowledge and practices of medical
students regarding the rehabilitation of diabetic patients through lifestyle modifications. While
prior exposure to diabetes education was associated with higher knowledge and better practices,
systemic barriers such as lack of time and inadequate training persist. These results highlight the
urgent need for curricular reforms to integrate lifestyle medicine into medical education, ensuring
that future physicians are equipped to address the growing burden of diabetes effectivel
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