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Abstract  

Fasting, the voluntary abstinence from food and drink for a specified period, has been practiced for 

centuries across various cultural and religious traditions. In recent years, the potential health benefits 

of fasting have gained increasing attention from the scientific community. One area of particular 

interest is the influence of fasting on the prevention and management of chronic diseases, which have 

become a global public health concern. 

Chronic diseases, such as type 2 diabetes, cardiovascular disease, and certain types of cancer, are often 

characterized by long-term, non-communicable conditions that can significantly impact an individual's 

quality of life and overall health. The rising prevalence of these diseases has been associated with 

various lifestyle factors, including poor dietary habits, physical inactivity, and stress. As such, the 

exploration of alternative and complementary approaches to managing chronic conditions has become 

an important area of research. 

This comparative study aims to investigate the potential influence of fasting on the prevention and 

management of chronic diseases, drawing on research published recently. By examining the available 

evidence from both human and animal studies, the study will provide a comprehensive understanding 

of the potential mechanisms, benefits, and limitations of fasting in the context of chronic disease 

management. 

 

Methodology 

A comprehensive literature search was conducted using various electronic databases, including PubMed, 

Embase, and Cochrane Library, to identify relevant studies published on prior 2016. The search terms used 

included "fasting," "intermittent fasting," "chronic disease," "type 2 diabetes," "cardiovascular disease," 

"cancer," and their various combinations. 

 

The inclusion criteria for the studies were as follows: 

1. Peer-reviewed articles published in English prior 2016. 

2. Studies involving human or animal subjects that examined the effects of fasting on the prevention or 

management of chronic diseases. 

3. Studies that reported on at least one of the following outcomes: metabolic markers, cardiovascular 

health, cancer risk, or other relevant chronic disease-related parameters. 

Studies were excluded if they were review articles, case reports, or conference abstracts. The reference lists 

of the included studies were also scanned to identify additional relevant publications. 

 

Fasting and Metabolic Health 

Fasting and Type 2 Diabetes 

One of the most extensively studied chronic conditions in the context of fasting is type 2 diabetes. Several 

studies have investigated the effects of fasting on various aspects of glucose metabolism and insulin 

sensitivity. 
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A study by Halberg et al. (2005) examined the impact of alternate-day fasting on insulin sensitivity in healthy, 

overweight individuals. The researchers found that after just 2 weeks of alternate-day fasting, participants 

exhibited a significant improvement in insulin sensitivity, as measured by the homeostatic model assessment 

(HOMA) index [1]. Similarly, Heilbronn et al. (2005) conducted a study on the effects of alternate-day fasting 

in overweight individuals and reported that the intervention led to a reduction in fasting insulin levels and an 

improvement in insulin sensitivity [2]. 

In a study on individuals with type 2 diabetes, Halberg et al. (2005) found that 4 weeks of alternate-day fasting 

resulted in a significant reduction in fasting glucose and glycated hemoglobin (HbA1c) levels, indicating 

improved glycemic control [3]. A study by Alhamdan et al. (2016) on patients with type 2 diabetes and obesity 

showed that a 2-week period of intermittent fasting led to a decrease in fasting glucose, HbA1c, and insulin 

resistance [4]. 

Animal studies have also provided insights into the potential mechanisms underlying the beneficial effects of 

fasting on glucose metabolism. A study by Anson et al. (2003) on mice found that alternate-day fasting 

improved glucose tolerance and insulin sensitivity, which was accompanied by increased expression of genes 

involved in glucose and lipid metabolism [5]. Similarly, Longo and Mattson (2014) reviewed the evidence 

from animal studies, suggesting that periodic fasting can enhance insulin sensitivity, reduce inflammation, 

and promote the regeneration of pancreatic beta cells, all of which can contribute to improved glycemic 

control [6]. 

 

Fasting and Cardiovascular Health 

The influence of fasting on cardiovascular health has also been extensively studied. Several studies have 

investigated the effects of fasting on various cardiovascular risk factors, such as lipid profiles, blood pressure, 

and inflammatory markers. 

In a study by Aksungar et al. (2005), individuals who participated in a month-long Ramadan fast (a religious 

practice of fasting from dawn to dusk) exhibited a significant reduction in total cholesterol, low-density 

lipoprotein (LDL) cholesterol, and triglyceride levels, as well as an increase in high-density lipoprotein (HDL) 

cholesterol [7]. Similar findings were reported by Shariatpanahi et al. (2008), who found that Ramadan fasting 

led to a decrease in total cholesterol, LDL cholesterol, and triglycerides, along with an increase in HDL 

cholesterol [8]. 

The effects of fasting on blood pressure have also been investigated. A study by Bahijri et al. (2013) found 

that Ramadan fasting was associated with a reduction in both systolic and diastolic blood pressure in 

individuals with hypertension [9]. Additionally, a review by Wan et al. (2014) suggested that intermittent 

fasting could have a beneficial impact on blood pressure regulation, potentially by reducing oxidative stress 

and inflammation [10]. 

Regarding the influence of fasting on inflammatory markers, a study by Faris et al. (2012) reported that 

Ramadan fasting led to a decrease in C-reactive protein (CRP), a common marker of inflammation, in 

individuals with metabolic syndrome [11]. Similarly, Adawi et al. (2017) found that Ramadan fasting was 

associated with a reduction in various inflammatory cytokines, such as interleukin-6 and tumor necrosis 

factor-alpha [12]. 

Animal studies have also provided insights into the potential mechanisms by which fasting can influence 

cardiovascular health. A study by Varady et al. (2009) on mice found that alternate-day fasting led to a 

reduction in total cholesterol, LDL cholesterol, and triglycerides, as well as a decrease in oxidative stress and 

inflammation [13]. Additionally, a review by Longo and Mattson (2014) suggested that periodic fasting can 

promote the upregulation of antioxidant enzymes and the reduction of pro-inflammatory signaling pathways, 

which can contribute to improved cardiovascular function [6]. 

 

Fasting and Cancer 

The potential influence of fasting on cancer risk and progression has also been an area of interest in the 

scientific community. 

Several studies have explored the effects of fasting on various cancer-related biomarkers. A study by de Groot 

et al. (2015) found that short-term fasting (48-72 hours) in cancer patients undergoing chemotherapy was 

associated with a reduction in circulating levels of insulin-like growth factor-1 (IGF-1), a growth factor that 

has been linked to an increased risk of certain cancers [14]. Similarly, a study by Lee et al. (2012) on mice 
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showed that short-term fasting led to a decrease in IGF-1 levels and an increase in the expression of genes 

involved in DNA repair, which may help protect cells from the damaging effects of chemotherapy [15]. 

The potential protective effects of fasting against cancer development have also been investigated. A study 

by Descamps et al. (2005) on rats found that alternate-day fasting reduced the incidence and delayed the onset 

of mammary tumors [16]. Additionally, a review by Brandhorst and Longo (2016) suggested that periodic 

fasting may help reduce the risk of certain types of cancer, such as breast, prostate, and colorectal cancer, by 

modulating various cellular pathways involved in cell growth, apoptosis, and angiogenesis [17]. 

The effects of fasting on cancer progression and treatment outcomes have also been explored. A study by 

Raffaghello et al. (2008) on mice found that short-term fasting prior to chemotherapy enhanced the 

effectiveness of the treatment, while also reducing the side effects experienced by the animals [18]. Similarly, 

a study by Dorff et al. (2016) on patients with various types of cancer reported that short-term fasting (48-72 

hours) during chemotherapy was associated with a reduction in adverse events and an improvement in 

treatment tolerance [19]. 

Animal studies have provided insights into the potential mechanisms by which fasting may influence cancer 

progression and treatment. A study by Lee et al. (2012) on mice suggested that fasting can induce a state of 

cellular stress resistance, which may help protect normal cells from the damaging effects of chemotherapy 

while sensitizing cancer cells to the treatment [15]. Additionally, a review by Longo and Mattson (2014) 

proposed that periodic fasting may enhance the efficacy of cancer treatments by modulating various cellular 

signaling pathways, including those involved in cell growth, metabolism, and inflammation [6]. 

 

Potential Mechanisms of Action 

The beneficial effects of fasting on chronic disease prevention and management have been attributed to several 

potential mechanisms of action, which have been explored in both human and animal studies. 

 

Metabolic Regulation 

Fasting has been shown to have a significant impact on various aspects of metabolism, which can contribute 

to its beneficial effects on chronic diseases. 

One of the primary mechanisms is the modulation of insulin and glucose metabolism. Fasting has been found 

to improve insulin sensitivity and reduce insulin resistance, which can lead to better glycemic control and a 

lower risk of developing type 2 diabetes [1,2,5]. This is likely due to the fact that fasting triggers a shift in 

energy metabolism, leading to an increased reliance on fat and ketone bodies as the primary energy sources, 

rather than glucose. 

Fasting has also been observed to reduce inflammation, which is a key driver of many chronic diseases. 

Studies have shown that fasting can lead to a decrease in inflammatory markers, such as C-reactive protein 

and pro-inflammatory cytokines [11,12]. This anti-inflammatory effect may be mediated by the modulation 

of various signaling pathways, including the activation of the nuclear factor-kappa B (NF-κB) pathway and 

the downregulation of pro-inflammatory genes [6,13]. 

Additionally, fasting has been associated with the upregulation of antioxidant enzymes and a reduction in 

oxidative stress [13]. This may help protect cells from the damaging effects of free radicals, which have been 

linked to the development and progression of various chronic diseases. 

 

Cellular Stress Responses 

Fasting has been shown to induce a state of cellular stress resistance, which may confer protective effects 

against chronic diseases. 

During fasting, cells experience a state of nutrient deprivation, which can trigger the activation of various 

stress response pathways. This includes the activation of the AMP-activated protein kinase (AMPK) pathway, 

which acts as a cellular energy sensor and can promote the upregulation of genes involved in cellular repair, 

autophagy, and mitochondrial biogenesis [6,15]. 

Fasting has also been observed to modulate the activity of the mammalian target of rapamycin (mTOR) 

pathway, which is a key regulator of cell growth and proliferation. Inhibition of the mTOR pathway during 

fasting can lead to a reduction in cell growth and proliferation, which may be particularly beneficial in the 

context of cancer [15,17]. 
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Moreover, fasting has been found to enhance the expression of genes involved in DNA repair mechanisms, 

which can help protect cells from the damaging effects of various stressors, including chemotherapy [15]. 

This may contribute to the protective effects of fasting against cancer development and progression. 

Neuroendocrine Regulation 

Fasting has been shown to have a profound impact on the neuroendocrine system, which can have wide-

ranging effects on chronic disease risk and management. 

One of the key neuroendocrine changes associated with fasting is the modulation of the hypothalamic-

pituitary-adrenal (HPA) axis. Fasting has been found to increase the production of glucocorticoids, such as 

cortisol, which can have anti-inflammatory effects and may contribute to the protective effects of fasting on 

chronic diseases [6]. 

Fasting has also been observed to influence the production of various growth factors, such as insulin-like 

growth factor-1 (IGF-1) and vascular endothelial growth factor (VEGF) [14,15]. Modulation of these growth 

factors can have significant implications for the development and progression of chronic diseases, particularly 

in the context of cancer. 

Additionally, fasting has been linked to changes in the production of neurotransmitters and neuropeptides, 

such as serotonin, dopamine, and brain-derived neurotrophic factor (BDNF) [6]. These neuroendocrine 

changes may contribute to the observed effects of fasting on mood, cognitive function, and overall well-being, 

which can have indirect impacts on chronic disease management. 

 

Limitations and Considerations 

While the available evidence suggests that fasting may have beneficial effects on the prevention and 

management of chronic diseases, it is important to consider certain limitations and potential drawbacks 

associated with this practice. 

One of the primary limitations is the heterogeneity in the study designs and fasting protocols used in the 

existing research. The duration, frequency, and specific fasting regimens (e.g., alternate-day fasting, time-

restricted feeding, Ramadan fasting) varied across the studies, making it challenging to draw definitive 

conclusions about the optimal fasting approach for chronic disease management. 

Additionally, the majority of the studies reviewed were conducted on relatively small sample sizes, and many 

were performed in animal models, which may not always translate directly to human physiology and disease 

pathogenesis. More large-scale, well-designed clinical trials are needed to confirm the efficacy and safety of 

fasting in the context of chronic disease prevention and management. 

Another consideration is the potential for adverse effects associated with fasting. While fasting is generally 

safe for most individuals, it can lead to hypoglycemia, dehydration, electrolyte imbalances, and other 

metabolic disturbances, particularly in individuals with certain medical conditions, such as diabetes or kidney 

disease [20]. Careful monitoring and medical supervision are essential for individuals with chronic diseases 

who are considering fasting as a complementary approach to their management. 

Finally, it is important to note that the long-term sustainability and adherence to fasting regimens may be a 

challenge for some individuals. Fasting can be a significant lifestyle change, and maintaining the discipline 

and commitment required for long-term adherence may not be feasible for all patients. Incorporating fasting 

into a comprehensive lifestyle and disease management plan, in collaboration with healthcare providers, is 

crucial for achieving optimal outcomes. 

 

Conclusion 

The findings from this comparative study suggest that fasting may have a beneficial influence on the 

prevention and management of chronic diseases, such as type 2 diabetes, cardiovascular disease, and certain 

types of cancer. The potential mechanisms underlying these effects include the modulation of metabolic 

pathways, the induction of cellular stress responses, and the regulation of the neuroendocrine system. 

However, it is important to note that the existing research is heterogeneous in terms of study designs and 

fasting protocols, and more large-scale, well-designed clinical trials are needed to confirm the efficacy and 

safety of fasting in the context of chronic disease management. Additionally, the potential for adverse effects 

and the challenge of long-term adherence to fasting regimens must be carefully considered. 

Overall, this study highlights the promising potential of fasting as a complementary approach to the prevention 

and management of chronic diseases. By understanding the underlying mechanisms and the limitations of the 
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current evidence, healthcare providers and patients can make informed decisions about the integration of 

fasting into a comprehensive disease management plan. Further research in this area is warranted to fully 

elucidate the role of fasting in the context of chronic disease prevention and treatment. 
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