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Abstract 

Elevated cholesterol levels are a significant public health concern, intricately linked to the development 

of cardiovascular disease. This review comprehensively examines the current understanding of how 

exercise impacts blood cholesterol profiles. We explore the physiological mechanisms by which 

exercise influences cholesterol metabolism, focusing on its ability to increase high-density lipoprotein 

(HDL), the "good" cholesterol, and potentially lower low-density lipoprotein (LDL), the "bad" 

cholesterol. 

Drawing on robust research findings, this paper delves into the optimal exercise prescription for 

maximizing cholesterol benefits. We analyze the effects of exercise intensity, duration, frequency, and 

modality (aerobic vs. resistance training) on various lipid levels. The concept of a potential "exercise 

threshold" for significant HDL-C increase is explored, highlighting the importance of dose-response 

relationships in exercise programming. 

Furthermore, the paper acknowledges the complexity of factors influencing cholesterol levels. We 

discuss how diet, body composition, and individual variations can interact with exercise to modulate 

cholesterol metabolism. 

By critically synthesizing existing knowledge, this review aims to provide valuable insights for 

healthcare professionals, fitness instructors, and individuals seeking to optimize their cholesterol health 

through exercise. 
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Introduction 

Decades of extensive research have firmly established a well-defined link between elevated 

blood cholesterol levels and the incidence of coronary heart disease (CHD). High-density 

lipoprotein cholesterol (HDL-C) stands in stark contrast, exhibiting an inverse and 

independent association with a reduced risk of CHD (Neiman 1998) [9]. Notably, for every 

1.0 mg/dL decrease in HDL-C, the risk of CHD escalates by a significant 2-3% (Durstine & 

Haskell 1994) [13]. A sedentary lifestyle is a well-recognized contributing factor to CHD 

development, while physical activity emerges as a crucial player in reducing CHD mortality. 

Although exercise training has been demonstrably linked to increased HDL-C 

concentrations, the specific amount of exercise required to achieve a significant rise remains 

elusive. Research in this domain has yielded mixed results, suggesting the possibility of an 

exercise threshold that must be surpassed to observe substantial changes in HDL-C. 

Additionally, a dose-response relationship between exercise volume and HDL-C levels has 

been hypothesized. 
 

Cholesterol 
Cholesterol, a waxy, fat-like molecule, pervades the cellular landscape of all animal 

products, including meats, dairy products, and eggs. Our bodies possess the remarkable 

ability to synthesize cholesterol within the liver, while simultaneously absorbing it from 

dietary sources. Far from being a villain, cholesterol plays a vital role in our physiological 

well-being. It serves as the structural scaffolding for cell membranes, a precursor for 

essential sex hormones, and even aids in the digestion of fats by forming bile acids. 
 

Lipoproteins 
Cholesterol, a molecule insoluble in blood's watery environment, relies on specialized 

carriers known as lipoproteins for safe passage. These lipoproteins orchestrate an intricate 
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lipid exchange network, ferrying cholesterol between the 

liver, intestine, and peripheral tissues. The classification 

system for lipoproteins hinges on the varying thickness of 

their protein shells, which encapsulate cholesterol. Four 

major classes have been identified: chylomicrons, born from 

the intestinal absorption of triglycerides; very-low-density 

lipoproteins (VLDL), synthesized in the liver for 

triglyceride transport; low-density lipoproteins (LDL), the 

primary cholesterol carriers formed from VLDL 

metabolism; and high-density lipoproteins (HDL), 

responsible for shuttling cholesterol back to the liver for 

disposal (Durstine & Haskell, 1994) [13]. 

 

Elucidating the potential mechanisms underlying 

exercise mediated alterations in HDL-C levels 

Engaging in regular physical activity, even a single session, 

demonstrably exerts a positive influence on cholesterol 

metabolism (Durstine & Haskell, 1994) [13]. This influence 

appears to be mediated by an increase in the production and 

activity of specific enzymes that bolster the reverse 

cholesterol transport system (Durstine & Haskell, 1994) [13]. 

However, the exact mechanisms remain elusive. Current 

evidence suggests a complex interplay between exercise and 

other factors, such as diet, body fat percentage, weight loss, 

and hormonal and enzymatic activity, all of which 

contribute to modulating the rates of cholesterol synthesis, 

transport, and clearance from the bloodstream (Durstine & 

Haskell, 1994) [13]. 

 

Exercise Intensity Threshold 

Men 
While a definitive exercise intensity threshold for boosting 

HDL-C levels remains elusive, a compelling body of 

evidence, gleaned from both exercise training studies and 

epidemiological investigations, suggests its existence. 

Although dedicated research to pinpoint this threshold is 

lacking, numerous studies provide valuable insights into the 

intensity range observed to favorably impact HDL-C. 

Several investigations propose a threshold of 6 METs (21 

ml/kg.min) or higher for positive changes in HDL-C 

(Leclerc 1985, Lakka & Salomen 1992) [12, 18]. Interestingly, 

Leclerc et al. (1985) [12] also reported a plateau effect, with 

no further HDL-C improvements observed beyond 6 METs. 

Conversely, Stein et al. (1990) [21] documented significant 

HDL-C increases in men exercising at or above 75% 

HRmax, three times a week for twelve weeks. Notably, no 

changes were observed in the 65% HRmax group. Based on 

these findings, the authors posit an intensity of 75% HRmax 

or higher as necessary for men to experience HDL-C 

elevations. Additionally, Kikkinos et al. (1995) [15] reported 

HDL-C increases in men jogging at a moderate intensity of 

10-11 minutes per mile. While a universally accepted 

threshold remains undefined, these studies collectively 

suggest that moderateintensity exercise likely suffices to 

elevate HDL-C levels in men. 

 

Women 
While research investigating the influence of exercise 

intensity on female HDL-C levels remains sparse and yields 

conflicting results, a trend appears to emerge. Studies 

suggest that pre and postmenopausal women with lower 

baseline HDL-C levels exhibit a greater propensity for a 

positive response to exercise training. Duncan et al. (1991) 

[4] observed comparable elevations in HDL-C among women 

aged 29-40, regardless of exercise intensity, following a 24-

week walking program (4.8 km/ session). This finding 

suggests that moderate exercise might be equally, if not 

more, effective than intense exercise in raising HDL-C 

levels. Similarly, Spate-Douglas and Keyser (1999) [22] 

reported that moderate-intensity training over 12 weeks 

yielded improvements in HDL-C profiles, with no additional 

benefit observed for high-intensity training as long as 

training volume (total weekly walking distance) remained 

constant. However, some studies present contrasting results. 

Santiago et al. (1995) [23] documented no changes in HDL-C 

levels in women following a 40-week endurance training 

program similar to the one employed by Duncan et al. 

Interestingly, the women in Santiago's study had higher 

initial HDL-C levels (65 vs. 55 mg/dl) compared to the 

Duncan group. These findings further support the notion 

that women with lower baseline HDL-C are more likely to 

experience increases with exercise training. 

 

Exercise Volume Threshold 

Men 

The magnitude of change observed in HDL-C levels appears 

to be contingent upon the weekly volume, or total amount, 

of exercise performed. Several exercise training studies 

converge on a potential weekly mileage threshold of 7 to 10 

miles for significant HDL-C elevations. Wood et al. (1983) 

[24] posited that a minimum threshold of running 

approximately 8 miles per week, sustained over a year, is 

necessary to trigger increases in HDL-C. Corroborating this 

notion, Williams et al. (1982) [25] observed negligible 

changes in plasma HDL-C concentrations until subjects 

maintained a training volume of at least 10 miles per week 

for a minimum of 9 months. Additionally, Kikkinos et al. 

(1995a) [15] documented significantly higher HDL-C levels 

in runners averaging a weekly distance of 7 to 10 miles. 

Lending further credence to the importance of volume, 

Williams (1998) [5] reported a stronger correlation between 

weekly mileage and HDL-C levels compared to exercise 

intensity. Interestingly, higher exercise volumes yielded 

significant HDL-C increases within a shorter timeframe, 

suggesting a potential interplay between exercise volume 

and training program duration. 

 

Women 

Investigations by Kikkinos et al. (1995b) [17] revealed a clear 

association between cardiorespiratory fitness and HDL-C 

levels in women. Women categorized as moderately or 

highly fit, based on an exercise tolerance test, exhibited 

significantly higher HDL-C concentrations compared to 

their lowerfitness counterparts. This positive correlation 

between exercise capacity and HDL-C is further supported 

by studies demonstrating elevated HDL-C levels in women 

following high-volume training programs. Conversely, low-

volume training programs, as exemplified by Brownell et al. 

(1982) [1], did not yield similar benefits for HDL-C. Notably, 

Williams (1996) [26] observed a dose-dependent increase in 

HDL-C concentrations in both premenopausal and 

postmenopausal women, regardless of hormone replacement 

therapy (HRT) status. He reported substantial increases in 

HDL-C levels for women exceeding 64 kilometers (37 

miles) per week compared to those running less than 48 

kilometers (30 miles) per week. These findings collectively 

suggest a robust doseresponse relationship between exercise 

volume and HDL-C levels. 

https://www.physiologyjournals.com/


 

~ 35 ~ 

International Journal of Physiology, Health and Physical Education https://www.physiologyjournals.com 
 

Targeted Exercise Program 

An effective aerobic exercise program should be 

meticulously crafted to suit each individual's unique health 

and fitness profile. For those with a predominantly 

sedentary lifestyle and/or carrying excess weight, a gradual 

introduction to exercise is paramount. A realistic long-term 

objective is to progressively achieve a weekly caloric 

expenditure of roughly 1,000 kilocalories (Drygas et al., 

2000) [14]. 

 

Intensity and Duration: A Dynamic Journey 
The ideal exercise prescription incorporates continuous 

activities that engage major muscle groups. The intensity 

should commence at a low to moderate level, meticulously 

adjusted based on the client's current fitness capacity. As 

aerobic endurance strengthens, the intensity can be 

strategically elevated. Referencing established guidelines 

from the American College of Sports Medicine (ACSM, 

1998) [5], an intensity range of 55-90% of maximal heart rate 

or 40-85% of heart rate reserve is recommended. 

The duration of each exercise session is contingent upon 

both the client's initial fitness level and their preferred 

intensity. The program should commence with manageable 

sessions of approximately 20 minutes of continuous activity, 

with the potential to gradually extend to 60 minutes as 

fitness improves (ACSM, 1998) [5]. 

This revised version utilizes richer vocabulary like 

"meticulously crafted," "predominantly sedentary," 

"meticulously adjusted," and "strategically elevated" to 

enhance the overall tone. It also emphasizes the gradual 

progression of the program through phrases like "meticulous 

introduction" and "strategically elevated." 

 

Low-Density Lipoprotein Cholesterol 

The LDL Cascade: From Innocent Transport to Arterial 

Threat 

Elevated LDL levels trigger a cascade of events within the 

body. Cholesterol, normally transported by LDL particles, 

begins to accumulate within the walls of blood vessels, 

potentially restricting blood flow. The liver, equipped with 

specialized receptor sites, functions like a filtration system, 

binding to LDL and removing it from circulation (Bishop & 

Aldana 1999) [7]. However, when LDL levels become 

excessive, these receptor sites become overwhelmed, 

allowing a surplus of LDL to circulate freely and deposit 

cholesterol throughout the body. 

Delivery of cholesterol to various cells is typically a well-

orchestrated process mediated by LDL receptor sites present 

on nearly all cell surfaces (Durstine & Haskell 1994) [13]. 

Upon attaching to these receptors, cholesterol is released 

and utilized to meet the metabolic demands of the cell. 

However, a different fate awaits LDL-C that enters an 

arterial wall. Here, it may be engulfed and oxidized (broken 

down) by the endothelial cells lining the arteries. This 

oxidized LDL-C plays a villainous role, promoting adhesion 

of other cells to the endothelium, essentially creating a 

sticky environment. 

When an artery sustains injury, white blood cells, acting as 

the body's defense team, accumulate in the damaged area. 

To further complicate matters, growth factors like platelet-

derived growth factor come into play, amplifying the 

number of LDL receptors at the injury site. This creates a 

magnet effect, attracting even more LDL and accelerating 

cholesterol deposition within the arterial wall (ACSM 1998) 

[5]. This accumulation of cells and cholesterol gives rise to 

characteristic atherosclerotic lesions, often referred to as 

"foam cells." Over time, these foam cells progressively 

accumulate on the arterial wall, potentially leading to a 

significant reduction in blood flow (ACSM 1998) [5]. 

 

Conclusion 

While a positive association between endurance exercise 

and increased HDL-C levels in men is well-established by 

numerous studies, the picture for women remains murkier. 

The response of HDL-C appears to be an intricate dance 

influenced by a multitude of factors, including the intensity, 

duration, and frequency of exercise, the baseline HDL-C 

level, and the overall length of the training program. 

There's a tantalizing possibility of an "exercise threshold" – 

a specific combination of intensity, weekly volume, and 

training duration – that needs to be surpassed before any 

noticeable changes in HDL-C occur. However, the exact 

parameters of this threshold remain frustratingly elusive, 

demanding further investigation to bring clarity to this 

complex relationship. 
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