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ABSTRACT: The treatment of noncommunicable diseases (NCDs) such as coronary heart disease and type 2
diabetes mellitus drives up health-care expenditures. Physical exercise is thought to lower the chance of
developing certain illnesses. Cross-sectional research revealed that physical exercise is linked to improved health
and that it may help to avoid the development of certain illnesses. The goal of this study is to synthesize the
available data regarding the long-term (>5 years) link between physical activity and weight gain, obesity,
coronary heart disease, type 2 diabetes, Alzheimer's disease, and dementia. Using digital databases, fifteen
longitudinal studies with at least 5-year follow-up periods and a total of 288,724 individuals (>500 participants in
each study) aged 18 to 85 years were found. Only studies involving healthy people at baseline, purposeful
physical activity, and the specified NCDs that were published in English were included. The findings of these
research indicate that physical exercise has a long-term beneficial effect on a variety of illnesses. There are few
long-term research on the connection between physical activity and the occurrence of NCDs, according to this
review.
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1. INTRODUCTION

Most Western nations have seen substantial demographic shifts, particularly in the past century,
with an increasing number of elderly individuals facing medical and functional difficulties, as
well as illnesses that are age-specific yet frequently began in people's earlier years. Obesity,
coronary heart disease (CHD), and type 2 diabetes mellitus are only a few of the illnesses that are
induced by civilisation. These three illnesses have been recognized by the World Health
Organization as the most serious noncommunicable diseases (NCDs) creating issues in the
Western world today. Non-communicable illnesses are often slow-moving and last a long time.
Cardiovascular disease, cancer, chronic respiratory disease, and diabetes are the four major kinds
of NCDs recognized by the WHO.

The majority of NCDs are caused by unhealthy lifestyles that include eating too much or bad
food, drinking too much alcohol, and smoking too much, all of which are coupled with physical
inactivity. Inactivity and poor eating habits are linked to weight increase, and overweight and
obesity are significant underlying causes of contemporary illnesses including coronary artery
disease and type 2 diabetes mellitus. Many cross-sectional and intervention studies have
investigated the link between an unhealthy lifestyle, such as physical inactivity, bad eating
habits, smoking, and alcohol use, and illnesses in various study groups, such as high-risk groups
or different age groups. Overall, cross-sectional studies indicate that physical exercise may be a
significant component in improving overall health and avoiding the development of NCDs such
as those listed above. Understanding the development of NCDs and its connection with habitual
variables such as physical activity is essential for creating long-term preventive programs and
recommendations since NCDs develop over a long period of time by definition and may have a
variety of causes. Longitudinal studies involving healthy people, that is, people who don't have
any apparent illnesses at the start of the study, as well as a long-term epidemiological
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perspective, are required to examine the progression of these disorders. To find the general
development of the studied problems in the general population, it is necessary to monitor the
entire population rather than particular subgroups, such as high-risk groups, those with signs of
NCD (e.g. hypertension or obesity / high body weight), or top sportsmen [1], [2].

Despite the fact that these illnesses are common in many Western nations, there are few
longitudinal studies that look at how they develop over time and how they are linked to other
habits like physical exercise.

Many cross-sectional studies have looked at the link between physical activity and health
outcomes, and the findings have been presented in many reviews. In contrast, there are few long-
term research on the effects of physical exercise on illnesses, and no reviews that focus on long-
term outcomes from an epidemiologic standpoint exist to date.

The goal of this study was to look at the long-term impact of physical exercise on the
development of weight gain and obesity, heart disease, and type 2 diabetes in healthy people.
Furthermore, dementia and Alzheimer's disease, two illnesses that are becoming increasingly
prevalent in contemporary cultures and that develop over time, are considered in the context of
long-term physical activity effects. Physical exercise may help prevent the onset and progression
of these two illnesses, according to some research.

Only studies looking at the effects of physical activity on weight gain and obesity, CHD, type 2
diabetes mellitus, dementia, and Alzheimer's disease were included in this review to evaluate the
significance of physical activity for the above-mentioned prevalent health issues. Articles
published between January 1980 and May 2012 were found in the electronic databases Pubmed,
BASE, and OVID. Only longitudinal studies with five or more years of follow-up time were
chosen from these research to demonstrate intermediate to long-term benefits of physical
exercise rather than short-term effects. Furthermore, only studies involving adults were selected
in order to demonstrate the progression of illness from childhood to old life. Only major
epidemiological studies with more than 500 participants were considered to illustrate the
evolution in the overall population rather than subsets.

In addition, to evaluate the effect of typical everyday activities done by the general population,
only epidemiologic longitudinal studies including healthy adult participants at baseline
examination were considered. Clinical trials, cross-sectional research, patient studies, and
reviews and overviews were all omitted from the study. Publications that used the same research
population were included if they included additional information or looked at other subjects.

To evaluate the effect of leisure time physical exercise in the general population, only studies
that included deliberate physical activity, such as playing soccer, or intentional daily life
activities, such as riding a bike to the store, were included. Instead, tasks of everyday living that
are required to lead a normal self-determined existence, such as getting out of a chair or
ascending stairs, are prohibited. Finally, our review only included papers published in English.

1.1. Physical activity's impact on weight gain and obesity:

Overall, the research reviewed found a link between physical activity and weight increase or
obesity over time. The Aerobics Center Longitudinal Research (ACLS), which looked at 2,501
healthy males aged 22 to 55 years at baseline and five years later, is a significant study that
looked at how obesity develops in relation to physical activity. Weight increase throughout the
follow-up period was inversely linked to daily physical activity levels. Those who decreased
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their daily physical activity acquired a significant amount of weight, while those who maintained
their activity level did not gain weight throughout the research. Additionally, individuals who
increased their degree of physical activity throughout the research lost weight. To lose weight,
you must engage in regular physical activity that raises your metabolic rate by at least 60%
above your resting metabolic rate. In order for middle-aged men to maintain their weight, 45 to
60 minutes of brisk walking, gardening, or cycling should be incorporated in their daily regimen
[31-[6].

Walking and weight growth have a connection. They studied 4,995 women and men aged 18 to
30 years at baseline (1985/1986) who were re-examined 2, 5, 7, 10, and 15 years later in the
Coronary Artery Risk Development in Young Adults (CARDIA) Study. Depending on the
percentile of initial weight, there was a negative link between 30 minutes of daily walking and
weight increase after 15 years. There was no significant relationship between walking time and
weight increase for individuals in the 25th percentile of baseline weight. Weight increase was
0.15 kg per year less for males and 0.29 kg per year less for women for individuals in the 50th
percentile of baseline weight. Finally, data from individuals in the 75th percentile of baseline
weight revealed the lowest weight gain: for every 30 minutes of daily walking, males lost 0.25
kg per year and women lost 0.53 kg per year without making any other lifestyle adjustments. As
a consequence, the findings of this research suggest that being physically active benefits
individuals with a greater baseline weight (for instance, for women: the total weight gain in 15
years was 13 kg for inactive women compared to only 5 kg for active women).

Walking and weight gain: what's the connection? They studied 4,995 women and men aged 18 to
30 years at baseline (1985/1986) who were re-examined 2, 5, 7, 10, and 15 years later in the
Coronary Artery Risk Development in Young Adults (CARDIA) Study. Depending on the
percentile of initial weight, there was a negative link between 30 minutes of daily walking and
weight increase after 15 years. There was no significant relationship between walking time and
weight increase for individuals in the 25th percentile of baseline weight. Weight increase was
0.15 kg per year less for males and 0.29 kg per year less for women for individuals in the 50th
percentile of baseline weight. Finally, data from individuals in the 75th percentile of baseline
weight revealed the lowest weight gain: for every 30 minutes of daily walking, males lost 0.25
kg per year and women lost 0.53 kg per year without making any other lifestyle adjustments. As
a consequence, the findings of this research suggest that being physically active benefits
individuals with a greater baseline weight (for instance, for women: the total weight gain in 15
years was 13 kg for inactive women compared to only 5 kg for active women) [7]—[10].

The physical activity level in relation to a 20-year weight increase was investigated in the same
research group (CARDIA). At the 20-year follow-up, individuals with high habitual activity had
a lower rise in mean BMI, waist circumference, and weight per year than those with low habitual
activity, according to a study of 1,561 men and women. Over a 20-year period, men and women
who maintained greater levels of exercise acquired 2.6 and 6.1 kg less weight than men and
women who did not. Furthermore, the findings of that research showed that women benefit more
from keeping a greater level of physical activity than males, and that maintaining a higher level
of exercise throughout maturity may reduce weight gain over time.

To assess the evolution of weight increase, Petersen, Schnohr, and Sorensen's Copenhagen City
Heart Study included cross-sectional and 10-year long-term studies. At three 5-year periods, they
evaluated 3,653 women and 2,626 males. At the outset, the volunteers ranged in age from 20 to
78. Physical activity and weight were shown to have a negative association in all three cross-
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sectional studies (1st at baseline, 2nd after five years, 3rd after ten years). For both genders,
medium leisure time physical activity (LTPA) had poorer obesity-preventive effects than high
LTPA. For males, there was a strong direct relationship between LTPA levels and the chance of
becoming obese, but not for women, according to the longitudinal study. The more active
individuals had a greater chance of becoming fat, contrary to the findings of the cross-sectional
study. Furthermore, the study's findings suggest that obesity may lead to inactivity.

As a consequence, after many years of follow-up, the findings of the first three studies point to a
negative relationship between physical activity and weight increase (greater physical activity
leads to less weight gain). The fourth research, on the other hand, found that being more
physically active increases the risk of obesity. They claim that fat plays a role in the onset of
physical inactivity, but they don't go into detail about potential causes and effects. The causation
of the link between physical activity and weight increase is called into doubt by these findings.

1.2. Effect of physical activity on coronary heart disease (CHD):

Coronary heart disease (CHD) has been the subject of the most research of all contemporary
ilinesses. For physical activity levels over the minimal energy expenditure, the majority of
research found a negative connection between physical activity and the development of CHD.

Framingham Heart Study was established in 1948 by the National Heart, Lung, and Blood
Institute. This study looked at the causes of coronary heart disease and how it progressed in
5,209 men and women who were 30 to 62 years old at the time of the study. The findings
showed a link between physical activity and the occurrence of CHD events as well as total
cardiovascular mortality. The Harvard Alumni Health Study was founded when Lee and his
colleagues matched the Framingham Heart Study findings with data from 18,835 Harvard
University graduates between 1916 and 1950. Researchers looked at the link between physical
activity and stroke and other cardiovascular diseases using five mail-back questionnaires.

A u-shape pattern was found in the association between energy consumption and stroke
incidence. It was shown that increasing physical activity by at least 2,000 to 3,000 kcal per week
was required to reduce the risk of stroke. Over the course of 16 years, these findings were re-
evaluated for all CHD in 12,516 Harvard Alumni (from 1977 through 1996). The relationship
between energy expenditure and the incidence of CHD showed the same u-shape pattern for
CHD in general, but the curve was shifted towards lower additional energy expenditure:
spending at least 1,000 kcal extra energy per week on physical activity was required to reduce
the risk of CHD. As a result, moderate to vigorous extra physical activity of 2,000 to 3,000 kcal
(min. 1,000 to 2,000 kcal) each week seems to lower the overall risk of CHD, stroke, and other
illnesses (e.g. hypertension).

The Honolulu Heart Program found similar findings in a study of 8,006 males of Japanese
ancestry who resided in Oahu, Hawaii, and were 45 to 68 years old at the time of baseline.
Physical activity recorded at the start of the study was linked to CHD occurrences and death after
16 years. It's worth noting, however, that the impacts of hypertension, diabetes, cholesterol, and
BMI were partly mediated by these findings. The research mentioned in the next section yielded
comparable results, however they additionally revealed the following conclusions.

By quantifying the relative risks of various covariates (age, sex, perceived health, mobility
impairment, heart problems, high blood pressure, diabetes mellitus, shortness of breath, current
smoking, low BMI, and social isolation) in 6928 men and women, the researchers were able to
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determine the dependence of CHD mortality on several health factors and behavior. Even after
controlling for all variables, LTPA had a protective effect.

The National Health and Nutrition Examination Study | Epidemic Follow-Up Study looked at
the link between physical activity and stroke incidence in 5,852 people aged 24 to 74 at the start
and found similar findings to the previous studies. While the u-shaped connection between
physical activity and the risk of stroke was verified in males, the risk of stroke was shown to be
negatively linear in women. Furthermore, although recreational physical activity was not linked
to the risk of stroke in African-Americans, there was a significant interaction between heart rate
and the risk of stroke in African-Americans. The authors only gave a cursory explanation of the
disparities between Caucasian and African-American findings.

Overall, all of the studies in this part of the review found an expected negative relationship
between physical activity and the risk of coronary heart disease over time. According to two
studies, a weekly energy expenditure of 1,000 to 2,000 kcal is required to obtain health-related
outcomes. The inclusion of highly specialized and chosen individuals (for example, Harvard
Alumni in the Harvard Alumni Heart Study and Nurses in the Nurses' Health Study) is one of
these research’ limitations. Furthermore, because of the participants' chosen socioeconomic and
ethnic origins and uneven gender distributions, these findings cannot be applied to the broader
population. Furthermore, the majority of research focused only on Caucasians. In order to get
generalizable findings, further study on different ethnicities is required. Furthermore, the
summarized studies were not intended to determine if the link between physical activity and
CHD occurrences is causative. More study is needed on the role of other lifestyle variables as
mediators or moderators of the link between physical activity and CHD.

2. DISCUSSION

Physical activity appears to be an important factor that can have beneficial effects for the
reviewed non-communicable diseases weight gain and obesity, CHD and type 2 diabetes
mellitus, risk factors for weight gain and obesity, and age-related diseases dementia and
Alzheimer's disease, according to the findings of the reviewed studies. Two of the three
longitudinal studies focused on the development of obesity over time with at least a 5-year
follow-up found a negative association between physical activity and obesity. Surprisingly, one
research found that males who engaged in a lot of leisure-time physical exercise had a higher
chance of becoming fat in the next 10 years. The cause behind this is yet unknown. Overall, the
findings of the research included in this analysis are equivocal as to what amount of physical
activity is needed to avoid obesity. There is no evidence that certain types, intensities, or
frequencies of activities contribute to better health. Several studies looked examined the impact
of physical exercise on the progression of coronary heart disease over time. Overall, the findings
revealed a long-term benefit, with individuals who were physically active having a reduced
chance of developing a CHD later in life. It has been discovered that an extra 1,000 kcal of
energy expenditure per week spent on physical exercise is required to avoid total CHD.
However, there is no evidence on the kind, intensity, or frequency of activities required to reduce
the risk of CHD. The findings of research looking at the impact of physical activity on the risk of
getting type 2 diabetes mellitus revealed a negative relationship, with greater levels of physical
activity being linked to a reduced risk of developing type 2 diabetes mellitus. For health
advantages, a greater degree of physical activity seems to be necessary, i.e., a higher intensity per
training session or perhaps several sessions per week. Not just physical activity, but also weight
and fitness status, as well as their relationship, are thought to have a role in the development of
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type 2 diabetes. Finally, six research investigated the link between physical exercise and the
development of dementia and Alzheimer's disease. The findings of these research highlighted the
need of regular physical exercise, but no information was given regarding the kind, intensity, or
frequency of physical activity that is most beneficial to one's health.

3. CONCLUSION

In addition to non-communicable illnesses, this review highlights the scarcity of epidemiologic
longitudinal research on the impacts of physical exercise. The investigations that have been
reported thus far have all shown favorable findings. There are no additional research that we are
aware of that show no or negative effects over time. No studies with subsamples or unwell
individuals alone were examined to demonstrate the longitudinal gains in physical activity in
addition to the reported non-communicable illnesses of a large number of people within normal
populations. Only studies with more than 500 healthy individuals are included in this review.
Other research with smaller samples of individuals were not included in this review, although
they contribute to a long-term knowledge of the progression of non-communicable illnesses.
Overall, the findings of the evaluated papers provide a broad picture of the long-term connection
between physical activity and the occurrence of NCDs and other health issues. Physical exercise
seems to be an important role in the prevention of age-related illnesses, although additional long-
term study is needed.
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