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Abstract :

Depression is one of the main causes of disability around the world and has been for many years. Medicines used to treat depression don’t always work
well and often cause unwanted side effects. That’s why it’s important to find other ways to help people with depression. Exercise is well known for
helping the body, but it also has benefits for mental health. Studies show that exercise can help reduce symptoms of depression. However, scientists are
still not sure exactly how exercise helps the brain.

Some research shows that short periods of exercise can change the levels of brain chemicals like serotonin and norepinephrine, and also affect the
immune system. But regular exercise doesn’t always show the same changes, and there’s not enough proof to clearly connect these changes to feeling
less depressed.

Depression is a complex illness, and how exercise affects the body is also complicated. This makes it hard for researchers to fully understand how
exercise works to improve mental health.

Even though we don’t know everything about how it works, there is strong proof that exercise helps treat depression. Sadly, it’s still not used enough,
even though it’s a low-cost and easy option that can also improve overall health.

To better understand how exercise helps with depression, experts suggest using new scientific methods and teamwork between different fields of
research, along with big investments in public health. Without these steps, it will be hard to improve treatments and create clear guidelines for using
exercise in mental health care.
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Introduction :

Depression and anxiety are the most common mental health problems that doctors see in regular medicalclinics™ Around340million peopleall over the
world suffer fromdepression!? Depression is the main reason people around the world become disabled and can't do daily activities. By the year 2020, it
was expected to become the second biggest health problem in the world™!Depression is a very common mental health problem that affects 340 million
people around the world, no matter their age, gender, or background. It was expected to become the main cause of disability and the second biggest
health problem in the world by 2020 “°Current research shows that by the age of 14 " about 9 out of every 100 children have gone through at least
one serious period of depression. Also, as many as 10 out of every 100 teenagers may have a major depressive disorder™People with depression often
feel very sad, lose interest in things they used to enjoy, and may have trouble eating or sleeping. They might feel bad about themselves, have trouble
focusing, and feel tired all the time. These problems can last a long time and sometimes become so serious that the person may not be able to live a
normal life—or may even try to harm themselves!*"Recent reports say that doctors can find out if someone has depression, and it can be treated.
Medicine and talking to a therapist can help most people— about 60 to 80 out of 100 feel better with treatment®Only 10-25% of people with
depression get treatment. This is often because there aren’t enough resources or trained professionals, or because people feel ashamed due to the stigma
around mental health® That’s why it’s very important to find other ways to treat depression. Some promising studies show that exercise and physical
activity can help reduce depression symptoms, sometimes as much as antidepressant medicine!®*°
Depression causes people to feel sad most of the time and lose interest in activities they once enjoyed. It can also affect their eating and sleeping habits,
lower their self-esteem, and make them feel guilty and tired. They may find it hard to concentrate. If these symptoms continue, they can cause long-term
problems like disability or even lead to suicide attempts ["Recent reports show that depression can be reliably found by primary care doctors. It can be
successfully treated with medicine and therapy, with 60-80% of people getting better. However, only 10-25% of people with depression get treatment.
This is often because there aren't enough resources or trained doctors, or because people feel ashamed due to the stigma around
depression® That’s
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why it’s very important to find new ways to treat depression. Good news is, studies show that exercise and physical activity can help reduce depression
symptoms. In fact, they can work just as well as antidepressant medicines [,

There are many ways to treat depression and anxiety, but how well they work can be different. Even though there are more medicine options now than
20 years ago, many people still don’t get better with the first antidepressant they try. In fact, 15% to 33% of people don’t get better even after trying
several treatments . Also, medicines for depression and anxiety can be expensive and often cause serious side effects that can lower a person’s quality
of life™

Physical activity and exercise are often suggested to help prevent and treat many diseases. Regular exercise can stop heart disease from developing and
can also help people who already have heart problems. There is also strong evidence that exercise lowers the risk of other long- term illnesses like type
2 diabetes, osteoporosis, obesity, and breast and colon cancer. Besides that, exercise is also recommended to help treat depression and anxiety™?.Early
studies with large groups of people looked at how exercise and mental health are connected . One study checked the exercise habits and depression
symptoms of 1,900 healthy people aged 25 to 77 between 1982 and 1984. It found that people who didn’t exercise much were more likely to have
symptoms of depression [

Unlike gender, a person’s age might change how exercise affects their mental health. Exercise doesn’t seem to help much with reducing anxiety in
teenagers. But another study by Fox found that adults in Europe over 70 years old who were more active felt healthier and had a better quality of life,
[41n general, staying active seems to be good for mental health, while not being active is linked to a higher chance of developing mental health
problems. Some studies have shown that people who don’t exercisemuch are more likely to have symptoms of depression and anxiety %

Depression is a condition that can affect people in different ways, but it does have common signs. These include feeling sad or down all the time,
losing interest in things you once enjoyed, feeling tired or low on energy, changes in eating and sleeping habits, feeling worthless or guilty, having
trouble concentrating or making decisions, and thinking about death or suicide. These symptoms can make it hard for a person to function in their
everyday lifel*® Depression causes a lot of disability and suicide, especially in low- and middle-income countries. However, when looking at the size of
the population, disability and suicide rates are similar in countries of all income levels. Because depression is common and can lead to long-term
problems like disability, illness, and even death, there is a strong need to create new and effective treatments*”Exercise is being studied more and
more as a way to help with depression, and many studies show that it can improve symptoms of major depression. In other areas of health, research
shows that regular exercise helps protect the heart, keeps weight healthy, reduces the risk of cancer, and helps control diabetes, high blood pressure, and
other long-term conditions. In fact, exercise is often one of the first lifestyle changes recommended to improve health. Since depression is now seen as
a long-term illness, it makes sense that lifestyle changes could also help manage

Possible neurophysiologic mechanisms

Physical activity and exercise can cause positive changes in the brain. Brain scans have shown that people with early depression often have changes in
brain areas like the hippocampus, amygdala, striatum, and frontal cortex—areas that work closely together. One common finding in people with
depression is that the hippocampus is smaller than normal. Higher levels of a brain chemical called BDNF (brain-derived neurotrophic factor) in the
hippocampus are linked to lower anxiety[19].

People with depression often have a smaller part of the brain called the hippocampus. Taking antidepressant medicine can help the brain grow new
cells. A group of researchers, led by Ernst, think that exercise can also help reduce depression by helping the brain grow new cells. They say this
happens because exercise increases four helpful chemicals in the brain: beta-endorphins, VEGF, BDNF, and serotonin. These chemicals help the brain
grow and feel better[20].

Exercise can boost your mood in a few ways. It increases natural chemicals called endocannabinoids that help you feel less pain, less stress, and more
happiness. Exercise also changes how your body handles stress—it raises a hormone called ACTH and lowers another one called cortisol. These
changes help you feel better. Also, exercise can help people with depression feel better about themselves, which can help reduce their sadness[21].

Exercise, physical activity and depression

People have known for a long time that exercise and being active can help lower depression.An old study by Paffenbarger and his team looked at
31,000 Harvard graduates in the years 1962, 1966, 1977, and 1988. They found that people who were more active felt less depressed than those who
didn’t exercise.A newer study looked at 5,877 people aged 15 to 54 and found the same thing. People who exercised had lower levels of depression
than those who didn’t.The study also showed that the more often people exercised, the better they felt. People whoexercised a lot had the least
depression, people who exercised sometimes had more depression, and people who didn’t exercise at all had the most depression??

Exercise and being active help people feel better and less depressed, no matter their age. In children and teenagers, exercise has been shown to help a
little with lowering depression and anxiety. But there aren’t many studies on this, and the results are different because the people and methods used in
the studies vary a lot. So, it's hard to make strong conclusions.For young adults, one study looked at students and found that their mood was better on
days when they exercised. It also found that being active and exercising often were closely linked to feeling good.Another study showed that exercise
helped improve mood in people who don’t usually exercise, in those who exercise for fun, and in marathon runners. In fact, for people who exercise for
fun and marathon runners, exercise helped their mood in two ways, making them feel even better®!

In older adults, exercise has shown very good results in helping reduce major depression.One recent study looked at older people with depression and
found that being physically active helped lower their depression levels. Based on this, experts believe that exercise can be especially helpful for older
people who have health problems or are going through tough times in life.Also, older people who keep being active over time tend to have fewer
symptoms of depression than those who stop being active as they age!®!
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Treatment of depression with exercise and physical activity

A recent study that looked at many other studies found that exercise has a strong positive effect on reducing depression in both men and

women.Aerobic exercise (like running or swimming) helped a moderate amount, while strength training and mixed types of exercise helped even
more.Also, exercise worked just as well as other common treatments for depression, like therapy or medication??*:
Research has clearly shown that exercise helps reduce symptoms of depression.For example, a recent study found that people with major depression
who did aerobic exercise—either at home or in a group—felt better, just like those who took antidepressant medicine (sertraline). In fact, they felt even
better than people who took a fake treatment (placebo).Interestingly, one study found that people with major depression who followed an aerobic
exercise program were just as likely to get better as those taking antidepressant medicine (sertraline), or those doing both exercise and
medication.Another study showed that doing aerobic exercise for 4 months helped reduce depression more than a fake treatment (placebo) or
medicine.Similarly, a newer study found that an 8-month exercise program helped women aged 4060 with depression feel better, while medicine alone
did not help as much??%

Even though exercise can help with depression, doctors don’t usually suggest it as the main treatment. The American Psychiatric Association says
exercise can be helpful, but it’s not the first thing they recommend. Another group also says exercise should be used along with medicine or therapy,
not instead of them!*!

Many studies show that exercise can help treat depression. One large review looked at 25 studies where people were randomly put into exercise or
control (non-exercise) groups. It found that people who exercised felt less depressed than those who didn’t. But only three of those studies were done
very carefully. When only those three were looked at, the difference was not strong enough to be sure exercise helped®

Exercise can work just as well as antidepressant medicine for people with mild to moderate depression. In one study, Blumenthal gave 156 older adults
either exercise, medicine, or both. After 4 months, everyone felt better, and there wasn’t a big difference between the groups. The people taking
medicine felt better a little faster in the first month. In another study, he found that about 45% of people who exercised with help, 40% who exercised at
home, and 47% who took medicine felt better. About 31% of people who got no real treatment (placebo) also felt better. But the difference between the
groups was not strong enough to prove one worked better than the others®
Exercise can also help improve depression when used along with medicine. In one study, older patients with depression who didn’t get better after 6
weeks of taking medicine felt better when exercise was added. However, when exercise was combined with cognitive therapy (a type of talking
therapy), it didn’t work better than either exercise or therapy alone®"We still need more research to know which type of exercise is best for treating
depression. But current studies show that how hard you exercise matters more than the type of exercise you do. For example, both running and weight
lifting helped reduce depression, and there was no big difference between them in how well they worked ="

Treatment of anxiety with exercise and physical activity

There is a lot of research on how exercise helps with depression, but less research has been done on anxiety. Still, studies show that aerobic exercise
(like running or biking) can be a helpful and low-cost way to treat different types of anxiety. Some studies even say it works as well as therapy (like
cognitive behavioral therapy) for treating general anxiety®?:

Exercise can help lower feelings of anxiety. Doing aerobic exercise (like running or biking) at 70%—-90% of your maximum heart rate for 20 minutes,
three times a week, can make people less sensitive to anxiety. After following an exercise plan, people say they feel less scared of anxiety symptoms
like fast breathing, a racing heart, and nervous behavior. In one study, the biggest drop in anxiety happened about 90 minutes after people did 20
minutes of exercise at a high Ievel[33]'

Exercise can help with anxiety, but it doesn’t reduce anxiety as much as medication does. In one study, people with moderate to severe panic disorder
improved after 10 weeks of regular aerobic exercise or taking a medicine called clomipramine. Both helped more than doing nothing (placebo), but the
medicine worked better and helped people feel better faster than exercidid**

Overall, exercise seems to help reduce anxiety symptoms. It can help after just one workout and also when done regularly over time.

Exercise and physical activity are effective in managing depression symptoms. Benefits include:

Benefits of Exercise for Depression

Endorphin release: Natural mood-boosters.

Reduced symptoms: Regular exercise can decrease depressive symptoms.
3. Improved sleep: Exercise enhances sleep quality.

4. Increased self-esteem: Physical activity boosts confidence.

[

5. Social benefits: Group exercises or sports can provide social support.

Types of Exercise for Depression
1. Aerobic exercise: Running, cycling, swimming.
2. Yoga: Combines physical movement with mindfulness.
3. Strength training: Weightlifting, resistance exercises.
4. Outdoor activities: Walking, hiking, gardening.
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Tips for Starting an Exercise Routine for Depression
1.  Start small: Begin with short, manageable sessions.
2. Find enjoyable activities: Engage in exercises that bring joy.
3. Schedule it: Make exercise a regular part of routine.
4.  Seek support: Exercise with friends, family, or a therapist.

Additional Considerations
1.  Consult a healthcare provider: Before starting a new exercise routine.
2. Combine with therapy: Exercise can complement traditional treatments®}

Here are some additional details on exercise and depression: Exercise Benefits for Depression

1. Neuroplasticity: Exercise promotes brain adaptability and growth.
2. Mood stabilization: Regular physical activity can help regulate mood.
3. Reduced inflammation: Exercise has anti-inflammatory effects.

Exercise Recommendations

1.  Frequency: Aim for 3-4 times per week.
2. Duration: Start with 20-30 minutes per session.
3. Intensity: Moderate-intensity exercises (e.g., brisk walking).

Popular Exercises for Depression

1. Walking: Accessible and low-impact.
2. Yoga: Combines physical movement with mindfulness.
3. Swimming: Low-impact and relaxing.

Tips for Consistency

1.  Find a workout buddy: Social support enhances motivation.
2. Track progress: Monitor exercise routine and mood.
3. Mix it up: Vary exercises to avoid boredom.

Additional Resources
1.  Mental health professionals: Consult with therapists or counselors.
2. Fitness experts: Work with trainers or fitness coaches®"

Risk of physical activity and exercise

The Centers for Disease Control and Prevention (CDC) and the American College of Sports Medicine say that people should try to do at least 30
minutes of moderate physical activity on most, ideally all, days of the week. However, it’s important to know that physical activity does come with
some risks. The most common risk for adults is injury to muscles, bones, or joints. This risk is higher for people who are overweight, exercise a lot, or
take part in intense activities like competitive sports. Also, doing intense physical activity can temporarily raise the risk of serious heart problems, like a
heart attack or sudden heart failure, especially in people who already have known or hidden heart conditions®

Clinical Evidence:

Exercise as a Treatment for Depression

Major Depressive Disorder (MDD) is a long-term illness, so it’s important to find treatments that work well and have few side effects. Research shows
that people who are not very active tend to have worse mental health, so scientists are looking into how exercise might help treat depression.

Studies, including those from the authors’ own team, have found that aerobic exercise (like walking, jogging, or cycling) can help reduce
depression symptoms, though the effects are modest. Reviews and recent research suggest that exercise can work well either on its own or alongside
other depression treatments.These studies have included different types of exercise programs, such as group walks or solo jogging, and have lasted
between 6 and 16 weeks. Most of the research has looked at how exercise helps during the early stages of treating depression. We still don’t know
much about whether exercise helps prevent depression from coming back after treatment!*€

Biological Evidence for Antidepressant Effects of Exercise

Scientists believe exercise can help with depression because of how it affects the brain. Here are the main ideas:
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1. Exercise boosts brain chemicals:

People with depression may have lower activity of certain brain chemicals like serotonin, dopamine, and norepinephrine. These chemicals help
control mood. Exercise can increase the levels of these chemicals, similar to how antidepressant medications work.

2. Exercise helps the brain grow new cells:

In a part of the brain called the hippocampus (which helps with emotions and memory), exercise may help grow new brain cells. This process is
called neurogenesis, and it’s believed to be important for treating depression.

3. Exercise increases helpful brain substances:

Exercise raises levels of things like:

BDNF (helps brain cells grow)

VEGEF (helps with blood flow and brain health) Beta-endorphins (make

you feel good) Serotonin (helps regulate mood)=

Properties of exercise stimulus

There are still some research problems that make it hard to say exactly what kind of exercise works best for treating depression.However, most studies
show that doing exercise more often usually helps reduce depression more.One recent study looked at people who did aerobic exercise once a week and
others who did it 3 to 5 times a week for 8 weeks. The group that exercised more often had better results and felt less depressed.Another study from
Finland with 3,403 adults also showed that people who exercised more often felt less depressed and had better overall well-being[40].So far, research
has not clearly shown that doing exercise for a longer time always leads to better results for depression. Some studies—but not all—say that more
intense exercise can improve mood more. Also, combining aerobic and strength training seems to help more than combining aerobic and flexibility
training.Other research shows that certain types of exercise, like dynamic or anaerobic (short bursts of high effort), may increase feel-good chemicals in
the brain more than regular aerobic or strength exercises.Both personal (one-on-one) and group exercise programs seem to work equally well for
helping with depression.Some studies also say that supervised exercise (where a trainer or coach helps) may be more effective than exercising alone.
This could be because people with depression might lose motivation and stop exercising if they don’t have support, as one study showed[41].

Exercise and physical activity for treating depression in diseased individuals

»  Exercise can help reduce depression, even in people who have other health problems.

»  Two studies found that people with high blood pressure who didn’t normally exercise felt less depressed after starting an exercise program.

»  Other research in people with heart disease showed that adding strong strength training to a regular heart rehab exercise program improved
mood and reduced depression more than adding stretching exercises.

»  Aerobic exercise also helped people feel less depressed and improved their quality of life after a heart attack.

»  This means that exercise might not only help with depression and anxiety, but also lower the risk of dying from heart disease, obesity, or
weak bones (osteoporosis) in people with heart problems.
> Interestingly, regular depression treatments like therapy or medicine don’t seem to lower the risk of death in heart patients. So, exercise
might help heart health in ways that go beyond just treating depression?
»  Conclusion:
Exercise has emerged as a promising adjunctive therapy in the management of depression, supported by a growing body of clinical evidence. Numerous
studies have demonstrated that regular physical activity can significantly reduce depressive symptoms, improve mood, and enhance overall quality of
life. The therapeutic effects are thought to result from a combination of physiological mechanisms, such as increased endorphin levels and
neurogenesis, as well as psychosocial factors, including improved self-esteem and social interaction. While exercise should not replace conventional
treatments such as pharmacotherapy and psychotherapy, it offers a cost-effective, low-risk, and accessible strategy that can complement existing
interventions. Future research should continue to explore the optimal type, intensity, and duration of exercise for various populations, ensuring
individualized and sustainable treatment approaches.
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