A Comparative Analysis of Substance Abuse Tendency Among Patients with Diabetes and Non-Diabetes

Abstract 

[bookmark: _GoBack]Background: This study examines the prevalence and inclination towards substance abuse in two groups: individuals with diabetes and those without the condition. Substance abuse has become a significant global issue affecting diverse populations, including those with diabetes, exacerbating their existing health challenges. The research aims to compare the rates of substance abuse between the two groups, providing valuable insights for healthcare practitioners and policymakers.
Methods: 
This case-control study compared substance abuse between diabetic individuals with a history of 5+ years and a healthy group without diabetes or family history. Gender-matched, 132 participants (66 per group) were randomly sampled. Informed consent was obtained, and fasting blood sugar levels were measured for the control group (FBG<100). The material orientation questionnaire was administered to both groups following predefined criteria. This research aims to shed light on substance abuse implications for diabetic patients and contribute to healthcare strategies and policies addressing this global concern.
Results: The present study's findings unveiled a statistically significant distinction in the average scores of substance abuse tendencies between the two groups under examination (t = -4.41, P≤0.0001). Furthermore, the results demonstrated a positive and noteworthy correlation (r = 0.33, p≤0.05) between the subjects' glucose levels and their inclination towards substance abuse. 
Conclusion: Diabetic patients showed significantly higher drug use tendencies than the control group, indicating a possible link between diabetes and substance abuse. Implement tailored sugar prevention training to reduce addiction risks in this vulnerable population and improve overall health outcomes. Further research is needed for validation and refinement.
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Introduction:
Addiction encompasses a range of dependencies on chemical or natural stimuli that, despite their adverse effects, provide pleasure to the human body and mind, leading individuals to seek repeated experiences. Research has identified several factors contributing to the development of addictions, including personality traits, socio-economic status, family environment, and genetic predisposition (Arghabaei, Soleimanian, & Mohammadipour, 2018; Lebowitz & Appelbaum, 2017; Oguizu, Ifeagwazi, & Chukwuorji, 2019; Pourmovahed & Yassini-Ardakani, 2013).
Globally, approximately 3.5 to 5.7% of individuals aged 25-64 are affected by addiction, with 10-15% specifically addicted to substances. In the Eastern Mediterranean region, the estimated prevalence of substance abuse is 3,500 per 100,000 people (Organization, 2010). In Iran, studies indicate a substance abuse prevalence of 4.5% in the general population aged 15-64, with around 800,402 regular and non-regular users. Among students in public universities, the prevalence rate of substance use is approximately 7.4% (Sarrami, Ghorbami, & Taghavi, 2013). Given the harmful economic, social, and health consequences of drug addiction, further research in this area is imperative.
Interestingly, animal studies have indicated a causal link between sugar consumption and a predisposition towards substance use (Franklin, Wearne, Homewood, & Cornish, 2017). Diabetes, on the other hand, is a chronic metabolic disorder characterized by variations in insulin resistance, leading to elevated blood sugar levels compared to the general population. Various factors, such as medical conditions, dietary habits, lifestyle choices, living environment, and psycho-biological factors, contribute to the risk of developing diabetes (Bellou, Belbasis, Tzoulaki, & Evangelou, 2018).
Given the potential association between sugar consumption and substance orientation observed in animal research, and considering the prevalence and adverse effects of addiction and diabetes, it is crucial to investigate whether a similar relationship exists in human populations. This study aims to explore the potential relationship between diabetes and a tendency towards substance abuse, shedding light on a relatively unexplored area with significant public health implications.
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According to research findings, the prevalence of diabetes among individuals aged 20-79 years was estimated at 425 million in 2015, and this number is projected to rise to 624 million by the year 2040 (Ogurtsova et al., 2017). The prevalence of diabetes is reported to be 11.6% in men and 9.6% in women. Moreover, diabetes-related mortality constitutes approximately 2% of all deaths across all age groups in Iran (Takian & Kazempour-Ardebili, 2016). These alarming statistics underscore the significance of conducting comprehensive research and studies focused on preventing and managing this disease.
To date, numerous global studies have examined the prevalence of drug addiction among individuals with diabetes (Balhara et al., 2017; Chawla, Chawla, & Jaggi, 2018; Petry et al., 2018; Tilbrook et al., 2017; Walter, Wagner, Cengiz, Tamborlane, & Petry, 2017). However, our primary inquiry revolves around exploring whether a relationship exists between sugar levels and substance abuse. In light of this inquiry, the present study aims to investigate the potential association between drug addiction tendencies in individuals with and without diabetes in Sanandaj.
As the incidence of both diabetes and substance abuse poses significant public health challenges, understanding any potential links between these two conditions is of utmost importance. This research endeavors to contribute valuable insights that could inform preventive and intervention strategies for individuals at risk of substance abuse, particularly among diabetic populations. By shedding light on this relatively unexplored aspect, this study seeks to contribute to the broader body of knowledge on diabetes management and substance abuse prevention.
Method:
The present study employed a case study design to investigate the potential relationship between drug addiction tendencies in individuals with and without diabetes. The statistical population for this research comprised two groups: the case group, which consisted of individuals with diabetes, and the control group, consisting of individuals without diabetes. The study was conducted in Sanandaj city, located in the Kurdistan province of Iran, during the year 2021.
The sample size was determined to be 132 individuals, with 66 participants in both the case group and the control group. Simple random sampling was utilized to select the study participants from the target population. Inclusion criteria for both groups were having at least a third-grade diploma and an age of fewer than 25 years. The exclusion criterion for the control group was the absence of any history of diabetes among the participants and their families.
The case study design enabled the researchers to explore the potential association between diabetes and drug addiction tendencies in a specific context. By employing random sampling and clear inclusion and exclusion criteria, the study aimed to ensure the selection of representative and relevant participants for meaningful analysis and interpretation of the findings.
Procedure:
The study included a total of 132 participants with diabetes and a minimum education level of a third-degree middle school, all of whom were under 25 years of age. The diabetic participants were randomly selected from clinic records in Sanandaj city, located in the Kurdistan province of Iran. Additionally, a control group of 66 healthy individuals, who had a family history of diabetes, was randomly chosen from patients in other wards of Tohid Hospital in Sanandaj. Members of the control group were matched with diabetic participants in terms of age and sex, and it was ensured that their fasting blood sugar levels were within the normal range before selection.
Before proceeding with the study, necessary coordination was established with the participating medical units. Subsequently, all selected individuals from both groups were fully informed about the study by a medical student, and each participant provided informed consent before participating in the research. For the control group, individuals with fasting blood sugar levels less than 100 were included based on the selection criteria (Ogurtsova et al., 2017). In contrast, for the case group (diabetic patients), blood sugar levels were not taken during the study, as their previous records were used for analysis.
After obtaining informed consent and confirming eligibility, data collection commenced in the next phase of the study.

Data Collection Tools:
A. Checklist: The checklist used in this study encompassed several variables, including age (based on individuals' phenotypic characteristics and categorized by gender), age (according to the solar year), education (categorized based on the type of degree obtained), occupation, and marital status (categorized as single, married, or divorced) for both groups. The checklist was thoroughly administered to all participants.
B. Drug Orientation Questionnaire: The questionnaire utilized in this study is a standardized instrument designed to measure addiction readiness, employing the Likert scale (ranging from "strongly disagree" to "strongly agree" on a scale of 1 to 5). It was initially developed by Vidobocher in 1992 and has undergone validation in an Iranian context by Haji Hosseini (2011). The questionnaire comprises 41 questions and its analysis can be conducted in two ways: 1) based on individual components of the questionnaire, and 2) based on total scores obtained. The scoring criteria indicate that scores between 82 and 41 suggest a low level of addiction readiness in the society, scores between 123 and 82 indicate an average level, while scores above 123 indicate a high level of readiness for addiction.
Regarding its validity, the questionnaire was validated through two methods. Firstly, it distinguished between addicted and non-addicted groups, demonstrating its discriminatory ability. Secondly, the construct validity was determined by correlating it with the 25 items of the Clinical Symptoms Index (SCL-25) with a correlation coefficient of 0.45, which was statistically significant at the level of 0.0001. Additionally, Haji Hosseini (2011) reported a significant correlation between readiness for addiction and aggression (r = 0.63), assertiveness (r = 0.43), and depression (r = 0.59) at a significance level of 0.01.
To assess the reliability of the questionnaire, Cronbach's alpha coefficient was used, and the calculated value was 0.87, indicating a high level of internal consistency (Haji Hosseini, 2011).
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Ethical Considerations:
This study adhered to rigorous ethical guidelines, ensuring the protection and welfare of the study participants. The following ethical considerations were observed throughout the research process:
1. Informed Consent: Prior to their participation, all study participants were fully informed about the purpose, procedures, potential risks, and benefits of the study. Written informed consent was obtained from each individual, confirming their voluntary and informed decision to take part.
2. Transparency and Information: Participants were provided with clear and comprehensive information regarding the main objectives of the study. Any queries or concerns raised by the participants were addressed promptly and transparently.
3. Confidentiality: To safeguard the privacy of the participants, all personal and sensitive information, including their identities and details, were kept strictly confidential. Data were anonymized and reported in a manner that prevented individual identification.
4. Ethical Approval: Before commencing the study, the research protocol underwent a thorough review by the Ethics Committee of the Kurdistan University of Medical Sciences. The study was granted approval by the Ethics Committee (ethics code: IR.MUK.REC.1398.210), affirming that the study adhered to ethical principles and guidelines.
By upholding these ethical considerations, this research aimed to ensure the rights, dignity, and well-being of the study participants, as well as the integrity and validity of the study's findings.

Data Analysis Method:
The data obtained from the study were subjected to statistical analysis using SPSS-20 software. To explore the relationship between demographic variables (age, gender, occupation, marital status, and level of education) and the variable of drug addiction, Chi-square analysis was employed.
Furthermore, the drug orientation in both the case and control groups was assessed, and the relationship between blood sugar levels and drug orientation was investigated using the Pearson correlation coefficient.
These statistical methods were chosen to examine the associations between different variables and to explore potential correlations between blood sugar levels and drug orientation. The analysis aimed to provide valuable insights into the factors influencing drug addiction tendencies in the study population and its potential relationship with blood sugar levels.
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Results:
The results of this study revealed a significant relationship (P> 0.05) between drug addiction and various demographic variables, including gender, occupation, marital status, age groups, and level of education (Table 1).
Table 1: The relationship between demographic variables and drug orientation of the subjects
	Table 1: The relationship between demographic variables and drug  orientation of the subjects

	
	

	Variables 
	Tendency to substance abuse levels  
	df
	χ2
	P

	
	Mild
	Moderate
	Severe
	
	
	

	
	Variables 
	n(%)
	n(%)
	n(%)
	2
	2
	0001

	
	Gender
	Male 
	29(46)
	30(47)
	4(6)
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	Female 
	29(42)
	39(56)
	1(1)
	
	
	

	
	
	
	
	
	
	
	
	

	Education levels 
	
	15
	4
	0.05

	
	<diploma 
	14(25)
	37(67)
	4(7)
	
	
	

	
	
	
	
	
	
	
	

	
	Diploma
	16(53)
	14(46)
	0(0)
	
	
	

	
	
	
	
	
	
	
	

	
	≥Bacheller 
	
	28(68)
	18(38)
	1(2)
	
	
	

	
	
	
	
	
	
	
	

	Age groups
	
	
	1
	2
	0.0001

	
	≤40
	11(45)
	13(54)
	0(0.0)
	
	
	

	
	
	
	
	
	
	
	

	
	≥41
	47(43)
	56(51)
	5(8.9)
	
	
	

	
	
	
	
	
	
	
	

	Job 
	
	
	
	9
	4
	0.054

	
	Staff 
	
	22(66)
	10(30)
	1(3)
	
	
	

	
	
	
	
	
	
	
	
	

	
	Self-employer  
	17(36)
	28(59)
	2(4)
	
	
	

	
	
	
	
	
	
	
	

	
	Worklessness 
	19(36)
	31(59)
	2(3)
	
	
	

	
	
	
	
	
	
	
	

	Marry 
	
	
	
	2
	2
	0.0001

	Single 
	/Divorce
	
	9(64)
	5(35)
	0(0)
	
	
	

	
	
	
	
	
	

	
	Married 
	
	49(41)
	64(54)
	5(3)
	
	

	
	
	
	
	
	
	
	



Furthermore, the data presented in Table 2 demonstrated a statistically significant difference between the mean scores of substance abuse tendencies in the two groups under investigation (t = -4.41, P≤0.0001).


Table 2: Comparison of the mean score of the tendency to substance abuse in the two groups studied
	Groups
	n
	Mean± SD
	df
	t
	p

	
	
	
	66
	-15.06
	0.0001

	Case
	66
	204±65
	
	
	

	Control
	66
	80±10
	
	
	



In addition, the findings from this study indicated a positive and significant correlation (r = 0.33, p≤0.05) between the subjects' blood sugar levels and their inclination towards substance abuse (Table 3).

These results offer valuable insights into the relationships between demographic variables and drug addiction tendencies among the study participants. Additionally, the significant correlation between blood sugar levels and substance abuse tendencies highlights a potential association that warrants further investigation and attention in future research (Table 3).
Table 3: Correlation coefficient between blood sugar and substance abuse tendency of the subjects
	Groups
	n
	Mean± SD
	df
	t
	p

	
	
	
	66
	-15.06
	0.0001

	Case
	66
	204±65
	
	
	

	Control
	66
	80±10
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Discussion:
The aim of this study was to compare the tendency of substance abuse among diabetic and non-diabetic patients. In our society, there is a prevailing belief that drug use, particularly opium, can lower blood sugar and blood lipids, thereby reducing the risk of coronary heart disease (Hoseini et al., 2019). Numerous studies have been conducted to investigate the effects of morphine on sugars and fats, but the results have been inconclusive (Hoseini et al., 2019).
The present study's results demonstrated a statistically significant difference in the mean scores of substance abuse tendencies between the diabetic group and the non-diabetic (healthy) group (Abuse & Administration, 2016). Substance abuse disorders remain a significant problem in Iranian society, especially among the youth. Understanding the underlying causes of addiction is crucial in addressing and controlling substance dependence (Noori et al., 2016). Common motivations among drug addicts include seeking pleasure, recreation, pain relief, peer influence, easy availability of substances, anxiety reduction, escapism, and neglect of environmental stressors (Gilchrist, 2013).
Interestingly, in the middle-aged population, the belief in the beneficial effects of opium on blood sugar and lipids is prevalent, irrespective of whether they have a family history of diabetes or cardiovascular disease (Enjezab et al., 2012). Such beliefs can hinder the active participation of individuals in society and contribute to economic, cultural, and political dependencies, leading to numerous societal issues. Considering the relatively high prevalence of cardiovascular disease in diabetes, opioid addicts can further exacerbate psychosocial problems associated with this addiction (Corin, 2017; Rodriguez et al., 2014).
Research has also explored the impact of morphine on blood glucose levels in animal models, with varying findings. Some studies reported hypoglycemia in animals receiving morphine (Johnson et al., 20XX; Chan et al., 20XX), while others indicated higher blood glucose levels in morphine-treated animals (Hashi Gucci et al., 1995). Interestingly, Nadimi et al. found a higher rate of drug addiction in individuals with elevated blood sugar levels, which is consistent with the present study's findings. Moreover, other research has linked sugar and caffeine consumption to cravings for cocaine and amphetamines, suggesting potential implications for physical and mental health (Jennifer L, 2017).
In conclusion, this study sheds light on the tendency of substance abuse among diabetic individuals, highlighting the importance of addressing this issue in Iranian society. Understanding the motivations behind drug addiction and dispelling misconceptions regarding the effects of opium on blood sugar and lipids can contribute to the development of effective prevention and intervention strategies. However, further research is necessary to comprehensively explore the complex relationship between substance abuse tendencies, diabetes, and its potential impact on health outcomes.
In 2008, Nicole Avena conducted a study on mice, which revealed several similarities between substance abuse behaviors and sugar consumption. The mice exhibited increased cravings for sugar with each use, experienced withdrawal symptoms similar to those observed in opioid withdrawal, and showed cross-sensitivity to other addictive substances. Based on these findings, the study suggested that repeated and excessive sugar intake could lead to dopaminergic, cholinergic, and opioid effects akin to those seen with addictive substances. The study proposed that further research using human models might provide additional evidence to support this theory (Avena, 2008, p. 16).
In 2013, Serge H. Ahmed, Karine Guillem, and Youna Vandaele found that sugars might activate reward and arousal pathways even more powerfully than cocaine. Animal model studies strongly suggested that this heightened reward response to sugars could explain the challenges in controlling and reducing long-term sugar consumption experienced by many individuals (Ahmed, Guillem, & Vandaele, 2013).
These studies highlight the potential addictive properties of sugar and emphasize the need for additional investigations to better understand the underlying mechanisms and implications for human health. The findings from animal models provide valuable insights, but further research involving human subjects can offer a more comprehensive understanding of the effects of sugar on the brain and behaviour.
Other studies (23, 24) have demonstrated that morphine consumption can lead to an increase in insulin secretion and insulin receptors, resulting in enhanced cellular metabolism and reduced levels of glucose-raising hormones such as corticosteroids and prolactin. Consequently, this leads to a decrease in blood sugar levels, potentially contributing to a propensity for substance consumption, particularly in individuals with diabetes.
Additionally, certain animal studies have reported an elevation in blood sugar levels following morphine administration. However, it is essential to consider that the observed changes in blood sugar levels might be influenced by variations in the dosage of morphine used across different animal types, which may not directly correlate with human responses. Consequently, further investigations involving diverse human populations are required to validate and refine these findings (25).
This study does have some limitations. First, there is a paucity of prior research addressing the main objective of the current study, which highlights the need for more extensive exploration in this area. Moreover, the data collection phase coincided with the onset of the Covid-19 pandemic, potentially impacting the research process and outcomes. Additionally, certain constraints related to data collection may have influenced the study's scope and findings.
Despite these limitations, the study sheds light on an intriguing aspect of the relationship between morphine consumption, blood sugar levels, and substance propensity in individuals with diabetes. Further research and replication of findings in diverse populations will be crucial to enhance our understanding of this complex phenomenon and its implications for clinical practice and public health.


Conclusion:
In conclusion, substance abuse has become a significant global health concern, transcending social, economic, and geographical boundaries, impacting various population groups, including individuals with diabetes, exacerbating the side effects of the disease. Our study revealed a higher prevalence of drug desire among diabetic patients compared to the healthy population. Consequently, it is imperative to implement targeted educational programs aimed at preventing addiction, strengthening deterrent laws, and promoting physical activities to address this issue effectively.
By proactively addressing the unique challenges faced by diabetic individuals regarding substance abuse, we can work towards mitigating the adverse consequences on their health and overall well-being. Through comprehensive and evidence-based interventions, we can strive to reduce the prevalence of drug use among this vulnerable population group, leading to improved health outcomes and a healthier society as a whole. It is vital for policymakers, healthcare professionals, and the broader community to collaborate in implementing these measures and creating a supportive environment for diabetic patients to lead fulfilling and addiction-free lives.
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