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ABSTRACT 
Artificial sweeteners are widely used as sugar substitutes in food and beverages due to their low or zero caloric content. 
While they are considered a healthier alternative to sugar, growing evidence suggests that their consumption may have 
complex effects on mental health. This comparative study examines the impact of various artificial sweeteners—such as 
aspartame, sucralose, saccharin, and acesulfame potassium—on mental health, specifically focusing on symptoms of 
stress, anxiety, and depression. Through analysis of preclinical and clinical studies, the findings suggest that artificial 
sweeteners may negatively influence mood, cognitive function, and emotional well-being. Aspartame, for instance, has 
been linked to increased risk of depression and cognitive impairment, potentially due to its influence on 
neurotransmitter pathways such as serotonin. Sucralose and saccharin, while less studied, have also demonstrated 
potential effects on anxiety and mood regulation, possibly via the gut-brain axis. This review underscores the need for 
more comprehensive research to fully understand the neuropsychological effects of artificial sweeteners, as their 
widespread use may pose risks to mental health in certain populations. Future studies should explore the underlying 
mechanisms and long-term consequences of artificial sweetener consumption, particularly in vulnerable groups prone to 
mental health disorders. 
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INTRODUCTION 
Artificial sweeteners, used extensively as substitutes for sugar, are found in a wide range of processed 
foods and beverages. Popular due to their low caloric content, they are marketed as healthier alternatives 
for weight control and diabetes management. However, their potential effects on mental health, such as 
mood, anxiety, and depression, are becoming increasingly concerning. Emerging evidence suggests that 
artificial sweeteners may have complex neuropsychological effects, which could contribute to mental 
health issues. This paper explores the influence of commonly used artificial sweeteners—such as 
aspartame, sucralose, saccharin, and acesulfame potassium—on mental health outcomes [1]. 
 
ARTIFICIAL SWEETENERS: OVERVIEW AND MECHANISMS 
Artificial sweeteners are synthetic substances that mimic the sweetness of sugar without the associated 
calories. Common artificial sweeteners include: 
Aspartame: Composed of two amino acids, phenylalanine and aspartic acid, aspartame is metabolized 
into various byproducts, including methanol. It is commonly used in diet sodas, sugar-free gum, and other 
low-calorie products. 
Aspartame has been extensively studied, with mixed results regarding its impact on mental   health. In 
animal models, aspartame has been linked to increased symptoms of anxiety and depression. Chronic 
consumption in rodents led to impaired cognitive function, reduced serotonin levels, and changes in 
mood regulation. In human studies, higher aspartame intake was associated with an increased risk of 
depression and irritability, particularly in individuals with mood disorders. One clinical trial found that 
participants consuming high doses of aspartame (equivalent to typical diet soda consumption) reported 
worsened mood and performance on cognitive tasks [2]. 
Sucralose: A chlorinated derivative of sucrose, sucralose is marketed under the brand name Splenda and 
is used in baked goods, beverages, and processed foods. Research on sucralose and mental health is less 
extensive, but recent studies suggest that it    may influence anxiety and depression through its impact on 
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the gut microbiota. In animal models, sucralose consumption altered the diversity of gut bacteria, which is 
known to affect the gut-brain axis and potentially exacerbate anxiety-like behaviors. While few human 
studies have directly assessed the link between sucralose and mental health, preliminary findings 
indicate that high consumption could influence emotional well-being, possibly by affecting gut flora and 
neurotransmitter balance. 
Saccharin: One of the oldest artificial sweeteners, saccharin is used in tabletop sweeteners, soft drinks, 
and various foods. It can not be metabolized by the body and is excreted unchanged in the urine.  
Animal studies have shown that saccharin consumption increases anxiety-like behaviors, particularly in 
stress-inducing environments. Rodents consuming saccharin displayed increased avoidance behavior and 
heightened responses to stress. In human studies, saccharin was associated with negative mood changes, 
but these findings were less consistent than those for aspartame. Some studies noted a link between 
saccharin and anxiety, but others did not find significant psychological effects [3]. 
Acesulfame Potassium (Ace-K): Often combined with other sweeteners, Ace-K is used in a variety of 
sugar-free products, including chewing gum, beverages, and baked goods. 
Acesulfame potassium (Ace-K) is often combined with other artificial sweeteners, making it harder to 
isolate its effects. However, preclinical studies have linked Ace-K to increased anxiety and memory 
deficits in rodents [1]. Mice exposed to Ace-K over long periods exhibited heightened stress responses 
and impaired learning ability 
Artificial sweeteners have long been promoted for their benefits in weight management and diabetes 
control, but concerns about their broader health impacts, especially on mental health, have emerged. 
Their potential neuropsychological effects may be linked to the disruption of neurotransmitter systems, 
gut microbiota, and   A systematic literature review was conducted to compare the effects of four common 
artificial sweeteners: aspartame, sucralose, saccharin, and acesulfame potassium on mental health 
outcomes such as anxiety, depression, cognitive function, and overall emotional well-being [4]. 
  i)Impact on neurotransmitter pathways: 
One of the primary mechanisms by which artificial sweeteners may affect mental health is through 
disruption of neurotransmitter systems. Aspartame breaks down into phenylalanine, which competes 
with other amino acids for transport across the blood-brain barrier, potentially reducing serotonin 
synthesis. This can lead to mood disturbances, including depression and anxiety [5]. 
ii)Gut-brain axis  
The influence of artificial sweeteners, particularly sucralose and saccharin, on the gut-brain axis has 
gained attention. These sweeteners may disrupt gut microbiota, leading to changes in serotonin and 
dopamine production. The gut microbiome plays a critical role in mood regulation, and disturbances in 
microbial balance have been linked to increased anxiety and depression. 
iii)Cognitive and behavioural outcomes  
The behavioural tests in preclinical studies consistently demonstrated that prolonged consumption of 
artificial sweeteners can lead to cognitive impairments and increased anxiety-like behaviours. Human 
studies also suggest that these sweeteners may contribute to cognitive deficits and emotional 
dysregulation over time [6]. 
This paper explores the influence of commonly used artificial sweeteners—such as sucralose and 
saccharin on noticeable mental health and cognitive outcomes adults in their early twenties. 
 
MATERIAL AND METHODS 
This is a qualitative study. Data is collected via questionnaire method. The participants are recruited 
using convenience sampling. Only female subjects of age between 20 to 25 are recruited for the study. 
This is like a comparative study design investigating the effects of sucralose and saccharin on students 
that examines how each sweetener affects particular outcomes, such as cognitive performance, mood, and 
behavior. 
Study Type: A randomized, controlled trial with two primary groups (sucralose group and saccharin 
group). 
1. Participants: This is a non-blinded randomized controlled trial with 5 study groups. This is a 20day 

long study. The data of mental health and cognitive performance of the participants is collected twice 
in the course of study 

2. Methodology: 
Groups: One group student receives sucralose, and the other group receives saccharin, either in a 
controlled meal or beverage.  
Duration: A specific study period, such as 30 days, with consistent doses administered at similar times. 
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Data Collection: Generally healthy with no history of major mental health conditions, non-smokers, and 
moderate physical activity levels. Students must abstain from other artificial sweeteners and sugar 
substitutes during the study. 
Intervention: Participants who meet the inclusion criteria are then informed about   the study and after 
receiving their consent they were interviewed further and their questionnaire is filled with the following 
parameters 
i)General Information 
ii) Anthropometric Data   
iii)Medical Information  
iv) Food Consumption Pattern    
v) Academic Performance Details  
vi) Mental Health Details  
Data Analysis: Compare outcomes between the two groups to see if one sweetener produces significant 
differences in cognitive, emotional, or mental health compared to the other. 
This setup would allow you to compare the impacts of sucralose and saccharin in a controlled way to 
determine if one sweetener has more pronounced effects than the other. 
 
RESULTS AND DISCUSSION  
Students who administered with saccharin has showed the following observations  
Baseline measurements of mental health, including standardized mood and cognitive performance tests 
(Tests for memory/attention tests). Self-reported assessment of perceived mental well-being and lifestyle 
factors (e.g., sleep quality, stress levels). Participants consume a daily dose of saccharin incorporated into 
a beverage or food item for 30 days. They complete a daily journal, recording subjective feelings, mood 
changes, stress levels, and any adverse effects. After 30 days, participants complete the same battery of 
mood, cognitive, and well-being assessment A follow-up interview explores participants' subjective 
experiences and any noticeable changes in mood, cognition, or general mental well-being. Reported an 
increase in irritability and mild insomnia during the second half of the intervention period. Cognitive tests 
indicated a slight decline in attention and short-term memory recall compared to baseline. Showed no 
significant changes in cognitive or mood assessments but reported mild headaches and increased 
cravings for sweet foods. Self-reported mood stayed stable, although stress scores were slightly higher in 
the post-intervention assessment. 
 Demonstrated increased fatigue and lower scores on the positive effect portion of the mood assessment. 
Reported feeling less motivated and more anxious about academic performance, though cognitive scores 
remained consistent with baseline. 

 Mood and Emotional Changes: Two participants experienced some level of irritability, anxiety, 
or mood instability, which they associated with increased saccharin consumption. 

 Cognitive Function: One participant displayed a measurable decline in attention, suggesting that 
saccharin might impact cognitive sharpness in some individuals. 

 Physical and Behavioral Changes: Headaches, increased sweet cravings, and minor sleep 
disturbances were common side effects, which might indirectly affect mental health. 

Students who administered with sucralose has showed the following observations: 
Participants Profile: 
Three young adult participants (ages 18-25).  
Health Status: Generally healthy, with no significant history of mental health issues.  
Lifestyle: Non-smokers, moderate physical activity, stable diets avoiding other artificial sweeteners during 
the study.  
Baseline mental health evaluations, using standardized scales for mood, cognitive assessments (e.g., 
memory, attention, and processing speed tests). Self-reported lifestyle and well-being factors (e.g., sleep 
quality, stress levels, general mood stability). Participants consume a controlled daily dose of sucralose in 
a beverage or food item for 30 days. weekly journal entries are kept to record subjective feelings, mood 
shifts, energy levels, and any noted physical or mental side effects. After 30 days, participants repeat the 
same mental health, mood, and cognitive assessments. 
A follow-up interview captures qualitative feedback on any perceived changes in mood, cognition, and 
overall mental well-being. 
Reported increased anxiety and mood fluctuations after the second week, which coincided with 
heightened academic stress. Cognitive assessments revealed a minor decrease in memory recall 
compared to baseline.  Experienced no major mood changes or cognitive effects but noted slight digestive 
discomfort and intermittent headaches. This participant's overall mood and cognitive scores remained 



 
 
       

ABR Spl Issue [2] 2025                                                                        120 | P a g e                             © 2025 Author 

consistent pre- and post-intervention. The follow-up interview revealed some skepticism about 
sucralose's potential effects on mental health   and showed a minor reduction in positive mood scores 
post-intervention and reported feeling less focused, particularly during tasks requiring sustained 
attention. Cognitive tests showed a slight decrease in attention scores. The participant reported 
experiencing mild sleep disturbances and increased cravings for sweet foods [7,8]. 
 Mood and Emotional Shifts: Two participants noted mood-related changes, such as increased 

anxiety, irritability, and mood fluctuations. These mood changes could be associated with altered gut 
health or blood sugar responses from sucralose. 

 Cognitive Function: Both cognitive assessments and self-reported data indicated slight declines in 
memory and attention in two participants, suggesting that sucralose may influence cognitive 
sharpness or mental clarity for some individuals. 

 Physical Symptoms: Headaches, digestive discomfort, and mild sleep disturbances were noted, 
which could indirectly affect mental well-being 

This study suggests that saccharin consumption could potentially affect mood stability, induce mild 
cognitive effects, and lead to physical symptoms such as headaches or fatigue. While the effects varied 
among participants, the findings support further exploration into the impact of artificial sweeteners on 
mental health, particularly over longer periods and with larger, more diverse groups. 
This study suggests that sucralose may have subtle effects on mood stability and cognitive function, 
though the extent and type of effects vary by individual. While one participant experienced minimal to no 
change, others reported mental fatigue, decreased attention, and slight mood disturbances. These 
findings, while preliminary, indicate a need for more comprehensive studies on sucralose’s impact on 
mental health. 
Small and lacks statistical generalizability. Subjective feedback may be influenced by personal beliefs 
about artificial sweeteners. A 30-day period may not be long enough to capture longer-term mental 
health impacts. 
 
RECOMMENDATIONS FOR FUTURE STUDIES 
Future research should involve larger randomized controlled trials, consider physiological measurements 
(e.g., stress hormones, gut microbiome analysis), and examine if saccharin effects vary by factors like age, 
gender, or pre-existing mental health status. 
This case study framework would provide initial insights into the complex ways saccharin might 
influence mental health, though broader research would be essential to confirm and expand these 
findings. Future studies could involve a larger, randomized control group, incorporate physiological 
assessments (e.g., cortisol levels, gut microbiome analysis), and examine different doses and duration of 
sucralose consumption. This could also include diverse demographics to determine if effects differ by age, 
gender, or baseline mental health status. 
 
CONCLUSION 
This case study framework highlights potential pathways through which sucralose may influence mental 
health and emphasizes the need for more in-depth research to confirm these effects and understand their 
mechanisms. This comparative study provides evidence that artificial sweeteners such as sucralose and 
saccharin, affect mental health, particularly by increasing the risk of anxiety, depression, and 
cognitive impairment. Given the widespread use of these sweeteners, further research is critical to 
understanding their long-term effects on mental health. Studies focusing on vulnerable populations, such 
as individuals with pre-existing mental health conditions, are essential. Additionally, research into the 
combined effects of multiple sweeteners in the diet is warranted. 
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