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ABSTRACT

Infertility is a significant global reproductive health condition affecting individuals and couples across diverse populations.
The World Health Organization defines infertility as a disease of the male or female reproductive system characterized by
failure to achieve pregnancy after 12 months or more of regular unprotected sexual intercourse. WHO estimates that
approximately 1 in 6 people globally experience infertility during their lifetime, highlighting its substantial
public-health impact.

Infertility is not exclusively a female condition or a male condition. It may arise from female factors, male factors,
combined factors, or remain unexplained despite appropriate evaluation. Female infertility may involve ovulatory
disorders, polycystic ovary syndrome, endometriosis, tubal disease, uterine abnormalities and age-related reproductive
decline. Male infertility may involve abnormalities of sperm production, sperm transport, hormonal regulation, genetic
factors, testicular dysfunction or ejaculatory disorders.

This integrative clinical review examines major causes of infertility, reproductive physiology, epidemiological
considerations, male and female factors, lifestyle influences, metabolic disorders, environmental risks and psychological
consequences. It also proposes the HWRI—INFERTILITY Integrated Care Model™, a whole-person framework
emphasizing evidence-based medical evaluation alongside lifestyle optimization, metabolic health, psychological
wellbeing and patient education.

Keywords: Infertility, Reproductive Health, Female Infertility, Male Infertility, PCOS, Endometriosis, Sperm Quality,
Ovulation, Lifestyle Medicine, Metabolic Health, Holistic Wellness.

1. INTRODUCTION

Infertility is a major reproductive health concern affecting millions of people worldwide and can have medical, emotional,
psychological, social and economic consequences. It should not automatically be attributed to one partner because
causes may originate from male factors, female factors, combined factors or unexplained mechanisms.

INFERTILITY IS A COUPLE'S REPRODUCTIVE HEALTH ISSUE.

A comprehensive approach should evaluate both partners when applicable. Parallel assessment helps identify male,
female, combined and potentially unexplained contributors and supports appropriate counseling and treatment planning.

2. GLOBAL BURDEN AND STATISTICS

Infertility represents an important global health challenge. The World Health Organization reports that approximately 1 in
6 people experience infertility during their lifetime, demonstrating that infertility is not a rare condition.

Global burden Approximately 1 in 6 people experience infertility during life
Female factors May involve ovulation, tubes, uterus, endometriosis and age
Male factors May involve sperm production, transport, hormones or genetics
Combined factors Both partners may have contributing conditions

Unexplained infertility Sometimes no clear cause is identified after evaluation

3. UNDERSTANDING NORMAL HUMAN FERTILITY

Human reproduction requires successful coordination of hormonal regulation, gamete production, ovulation, sperm
transport, fertilization, embryo development and implantation. Disruption at any stage may reduce the probability of
conception.

Female pathway: Brain & hormonal regulation - follicular development - ovulation - fallopian tube function -
fertilization — embryo development - uterine implantation — pregnancy.
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Male pathway: Brain & hormonal regulation - testicular function - spermatogenesis -

sperm maturation — sperm
transport — ejaculation - fertilization potential.
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—— KEY REQUIREMENTS FOR NORMAL FERTILITY
: . . gy - IMPORTANT NOTE
i A / Disruption at any step in this pathway
A i may reduce the chance of conception.
: / A comprehensive evaluation helps

Proper Timing of : Good Overall Health identify and address the underlying
Intercourse & Well-being factors for better reproductive health.

Balanced Regular Ovulation | Healthy Fallopian Healthy Uterus Healthy Sperm
Hormones & Healthy Egg | Tubes & Endometrium : (Count, Motility,
Morphology)

FERTILITY IS A TEAM EFFORT OF BOTH PARTNERS AND THE BODY'S NATURAL INTELLIGENCE.
A Healthy Lifestyle + Balanced Diet + Stress Management + Adequate Sleep * Regular Exercise + Avoid Toxins ¢ Timely Medical Care
Together, these support optimal reproductive health and improve the chances of a healthy pregnancy.

Figure 1. Normal Human Fertility Pathway: coordinated male and female reproductive processes required for conception.

4. THE MULTIFACTORIAL NATURE OF INFERTILITY

Infertility should be understood as a multifactorial reproductive condition. A single couple may have more than one
contributing factor, and the relative importance of each factor can vary substantially.

» Female factors: ovulatory disorders, PCOS, endometriosis, tubal blockage, uterine abnormalities and age-related
fertility decline.

* Male factors: low sperm concentration, reduced motility, abnormal morphology, varicocele, hormonal disorders and
obstruction.

» Shared factors: obesity, smoking, excess alcohol, metabolic disorders, environmental exposures and certain
medications.

» Other contributors: genetic factors, sexual dysfunction and unexplained infertility.
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[ KEY MESSAGE |

Infertility is rarely
caused by a single
factor.

A comprehensive
evaluation of both
partners is essential.

Many factors are
modifiable with
proper medical care,
lifestyle changes and
support.

Early evaluation,
timely intervention
and a holistic approach
improve outcomes.
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THE CAUSES OF INFERTILITY

A COMPREHENSIVE OVERVIEW

" INFERTILITY IS A COUPLE'S REPRODUCTIVE HEALTH ISSUE, NOT JUST A FEMALE OR MALE PROBLEM.)

1. FEMALE FACTORS

8. PSYCHOLOGICAL
FACTORS

+ Chronic stress

* Anxiety

« Depression

+ Relationship issues
+ Emotional trauma
« Social pressure

7. ENVIRONMENTAL
FACTORS
= Exposure to toxins
* Pesticides & chemicals
= Heavy metals
* Radiation
» Occupational hazards
= Endocrine disruptors
= Excess heat
6. METABOLIC
DISORDERS
* Diabetes mellitus
+ Insulin resistance
+ Metabolic syndrome
=+ Dyslipidemia
+ Hypertension
«+ Thyroid disorders

« Owvulatory disorders

« PCOS
* Endometriosis
« Tubal blockage

* Uterine abnormalities

« Cervical factors

+ Age-related decline

g

INFERTILITY

MULTIFACTORIAL

COMPLEX

INTERRELATED

5. LIFESTYLE FACTORS

+ Obesity / Overweight
« Poor nutrition

« Physical inactivity

* Smoking

« Excess alcohol

2. MALE FACTORS

+ Low sperm count

+ Poor motility

« Abnormal morphology

* Varicocele

+ Hormonal disorders

* Genetic factors

+ Obstruction

+ Ejaculatory dysfunction

3. HORMONAL
FACTORS

= Hypothyroidism

+ Hyperprolactinemia
« Insulin resistance

+ Adrenal disorders

+ Hypogonadism

+ Thyroid dysfunction

4. AGE FACTOR

« Decline in egg quality

+ Reduced ovarian
reserve

+ Reduced sperm quality

+ Increased chromosomal
abnormalities

Infertility may result from ‘
one or more interrelated
factors. A comprehensive
evaluation of both partners
is essential.

COMMON PATTERNS

Female factors
~30-40%

Male factors
~30-40%

Combined factors
~10-20%

Unexplained infertility
~10-20%

Note: Percentages are general
estimates and vary across ‘
populations and studies. |

+ Poor sleep
* Stress

" LEGEND

. Lifestyle Factors
O Metabolic Disorders

Female Factors

REMEMBER: Fertility is influenced by multiple factors that affect the delicate balance of hormones, organs, gametes and overall health. L2 EED

IDENTIFY — EVALUATE - CORRECT - SUPPORT - OPTIMIZE - EMPOWER
TOGETHER, WE CAN IMPROVE REPRODUCTIVE HEALTH AND THE CHANCES OF PARENTHOOD.

Hormanal Factors Environmental Factors

Age Factors () Psychological Factors

Disclaimer: This figure is for educational purposes only and not a substitute for professional medical advice, diagnosis or treatment.

Figure 2. Comprehensive Causes of Infertility: a couple-centered overview of interacting reproductive, medical, lifestyle and
environmental factors.

5. FEMALE CAUSES OF INFERTILITY

Female infertility may arise from disorders affecting ovulation, the ovaries, fallopian tubes, uterus, cervix or hormonal
regulation. Major categories include tubal disorders, uterine disorders, ovarian disorders and endocrine disorders.
5.1 Ovulatory Disorders

Ovulation is essential for natural conception. An ovulatory disorder occurs when normal release of an egg from the ovary
is disrupted. Potential contributors include PCOS, hypothalamic dysfunction, thyroid disorders, hyperprolactinemia,
premature ovarian insufficiency, severe weight changes and excessive physical stress.

5.2 Polycystic Ovary Syndrome (PCQOS)

PCOS is an important endocrine disorder associated with ovulatory dysfunction. Hormonal imbalance may contribute to
irregular follicular development and irregular or absent ovulation. PCOS may also coexist with insulin resistance, obesity
and metabolic syndrome.

5.3 Endometriosis

Endometriosis may contribute to infertility through pelvic inflammation, adhesions, distortion of pelvic anatomy, impaired
tubal function and ovarian involvement.

5.4 Fallopian Tube Disorders

The fallopian tubes help capture the released egg, facilitate fertilization and transport the early embryo. Tubal blockage
may result from pelvic inflammatory disease, untreated sexually transmitted infections, previous pelvic surgery,
postpartum infection or pelvic adhesions.

5.5 Uterine Factors
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Potential uterine contributors include fibroids, congenital uterine abnormalities, intrauterine adhesions and endometrial
abnormalities. Depending on location and severity, structural abnormalities may interfere with implantation or pregnancy.

R IAD,
H Female fertility depends on
the health of hormones,
ovaries, fallopian tubes,
uterus and overall
reproductive system.

% SR VAIDYA FIGURE 3

)/ HousTic wewness FEMALE CAUSES OF INFERTILITY

g el Understanding the Major Reproductive Health Factors

ence | Holistic | Healing -

@ SRVAIDYA.com Many conditions can affect ovulation, fertilization, implantation and the ability to carry a pregnancy.
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UTERINE FACTORS
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Ovulation may be irregular or absent
due to hormonal imbalances.

Ovaries

Common causes:

- PCOS

= Thyroid disorders

+ Hyperprolactinemia

« Hypothalamic dysfunction

= Significant weight gain or loss
=+ Excessive physical stress

[ Impact on Fertility
Irregular or no ovulation reduces

| the chance of conception.

BMI Extremes |

Underweight or
abesity can

disrupt ovulation :  \ A

and hormones. |

9 POLYCYSTIC OVARY
SYNDROME (PCOS)

Hormonal imbalance leads to poor
follicular development.

| Key features:
| * Irregular periods
s, Multiple small follicles
« Elevated androgen levels
* Insulin resistance (common)
« Weight gain / difficulty losing weight

Impact on Fertility
Irregular ovulation and poor egg
maturation reduce fertility.

| | tMost common cause of ovuatory infertity)

(3]

ENDOMETRIOSIS

Endometrial-like tissue grows outside
the uterus (ovaries, tubes, peritoneum).
It can cause:

* Pelvic inflammation

= Scar tissue & adhesions

« Distorted pelvic anatomy

+ Impaired tubal function

«+ Ovarian involvement

o

FALLOPIAN TUBE
DISORDERS

NS ‘@

Normal

Tubes may be partially or completely
blacked or damaged.

Common causes:

* Pelvic inflammatory disease (PID)
* Untreated STls.

* Previous pelvic surgery

+ Postpartum infections

« Pelvic adhesions

Impact on Fertility
May interfere with ovulation,
fertilization and implantation.

OTHER CONTRIBUTING FEMALE FACTORS

Thyroid Disorders
Hypo or hyperthyroidism
can cause menstrual
irregularities and

ovulation problems. fertilty.

. High Prolactin
” Elevated prolacti
@ may suppress

) ovulation and affect |

Impact on Fertility
Prevents sperm and egg from
meeting; blocks embryo transport.

Medications &

Genetic &
f ch
Factors
May affect ovarian
function or embryo |
development.

E

Certain drugs,
chematherapy or

radiation can affect :
ovarian function.

Structural or functional abnormalities
of the uterus.
‘ Includes:
+ Fibroids (myomas)
* Congenital uterine abnormalities
« Intrauterine adhesions (Asherman)
+ Endometrial polyps
* Thin or abnormal endometrium

Impact on Fertility
May interfere with implantation
or ability to carry pregnancy.

Chronic Diseases
Uncontrolled diabetes,

| autoimmune diseases,
severe anemia and
other conditions can
affect fertility.

e AGE-RELATED DECLINE

High

Fertility
Potential

30 35 40 45
Age (Years)

Fertility naturally declines with age
due to:

+ Decrease in egg quantity

* Poorer egg quality

* Increased chromosomal errors

+ Higher miscarriage risk

Impact on Fertility
Lower chance of conception and
higher pregnancy complications.

- KEY MESSAGE -

Female infertility can arise from many |
different factors. Early evaluation,
appropriate diagnosis and a holistic
approach improve the chances of

, successful treatment and healthy
parenthood.

Every woman' dition is unique.
Hope & Support Personalized care is essential
Emotional support and a
mindset are important throughout
the fertility journey.

Integrated Care =

-
Medical treatment + Lifestyle l V ’

modification + Stress management
A HEALTHY OVARY, HEALTHY TUBES, HEALTHY UTERUS AND BALANCED HORMONES CREATE THE FOUNDATION FOR FERTILITY.

Comprehensive Assessment
Includes history, hormonal tests,
imaging (ultrasound), and evaluation
of tubes and uterus.

Early Evaluation
Helps identify the cause
early and improves
treatment outcomes.

S - supports better fertility.

Sources: WHO Fact Sheet (Infertility); ASRM Committee Opinion (2021); CDC Reproductive Health; NICE Guideline NG257. Disclaimer: This figure is for educational purposes only and not a substitute for professional medical advice.

Figure 3. Female Causes of Infertility: ovulatory, ovarian, tubal, uterine, endocrine and age-related contributors.

6. AGE AND FEMALE FERTILITY

Age is one of the most important determinants of female reproductive potential. Fertility declines with increasing age
primarily because of changes in the number of remaining oocytes, egg quality and chromosomal stability. Age should be
considered a biological factor, not a disease.

AGE SHOULD BE CONSIDERED A BIOLOGICAL FACTOR, NOT A DISEASE.

7. MALE CAUSES OF INFERTILITY

Male infertility may result from disruption of testicular function, sperm production, sperm maturation, sperm transport,
ejaculatory function, hormonal regulation or genetic mechanisms.

7.1 Sperm Production Disorders

Abnormal sperm production may involve low sperm concentration, reduced sperm motility or abnormal sperm
morphology. A semen analysis commonly evaluates concentration, motility and morphology as part of male fertility
assessment.

7.2 Varicocele

Varicocele may be associated with abnormal sperm parameters in some individuals. Proposed mechanisms include
altered testicular temperature regulation, oxidative stress and changes in the testicular microenvironment.

7.3 Hormonal Causes

Normal sperm production depends on coordinated hormonal regulation: hypothalamus - pituitary gland - FSH and LH
- testicular function - testosterone and spermatogenesis.

THE CAUSES OF INFERTILITY — RESEARCH PAPER Page 5
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7.4 Obstruction and Genetic Factors

In some men, sperm may be produced but unable to travel normally through the reproductive tract because of congenital
abnormalities, previous surgery, infection, injury or obstruction. Genetic abnormalities may contribute to selected forms of

infertility.
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RESEARCH INSTITUTE |

SRVAIDYA.com

SPERM PRODUCTION
DISORDERS

SPERM QUALITY
ABNORMALITIES

Seminiferous Poor
Tubules ———g7g Motility
(Where sperm
are produced)

Leydig Cells \
(Produce ——»'%
Testosterone)

Abnormal sperm production can
result in low sperm count.

May be due to: Problems in sperm quality may include:

+ Genetic factors

* Hormonal imbalance

* Infections (e.g., mumps orchitis)
* Heat exposure

* Toxins & radiation

= Certain medications

* Chronic illnesses

+ Low concentration

+ Poor motility (movement)

+ Abnormal morphology (shape)
+ Decreased vitality

+ DNA damage

Impact on Fertility
Lower chance of sperm reaching
and fertilizing the egg.

Impact on Fertility
Reduced sperm count and
decreased fertilization potential.

KEY SPERM QUALITY PARAMETERS
( Assessed in Semen Analysis )

Abnormal
Morphelogy

( Testosterone
Spermatogenesis « Stress

PARAMETER

FIGURE 4

© HormoNAL caUSES

Hypotha'2MUS_

7 e
: 4

Hormonal imbalance
can affect sperm
production.

Possible causes:

« Low testostorene

+ Hypogonadism

+ Hyperprolactinemia
+ Thyroid disorders

« Pituitary disorders
+ Chronic illness

Impact on Fertility
Reduced sperm production and
poor sperm quality.

NORMAL

@ \varicocELE

N

————
Enlargement of veins in the scrotum
can affect testicular function.

Possible effects:

* Increased testicular temperature
« Oxidative stress

« Hormonal changes

* Impaired sperm quality

Impact on Fertility
May cause low sperm count,

poor motility and DNA damage.

NORMAL vs ABNORMAL SEMEN PARAMETERS (Reference Values - WHO 6th Edition)
ABNORMAL

MALE CAUSES OF INFERTILITY

Understanding the Major Male Reproductive Health Factors

| [ Male infertility can result from problems in sperm production, maturation, transport, hormones or delivery.

OBSTRUCTION &
TRANSPORT PROBLEMS

Sperm may be produced but unable
to reach the semen.

Causes may include:

* Congenital absence of vas deferens
« Infections (e.g., epididymitis)

« Previous surgery or injury

* Blocked ejaculatory ducts

Impact on Fertility

No or low sperm in semen despite
normal testicular production.

KEY MESSAGE

& Male infertility is treatable in many cases

. A healthy sperm is
essential for fertilization.

Many factors can affect
sperm quantity, quality
and function.

OTHER FACTORS

EJACULATORY DISORDERS
Premature ejaculation,
retrograde ejaculation.

GENETIC FACTORS
Chromosomal abnormalities
(e.g., Klinefelter syndrome),
Y-chromosome micradeletions.

0
A

IMMUNE FACTORS
Anti-sperm antibodies
may affect sperm function.

LIFESTYLE FACTORS
Smaoking, alcohol, obesity,
poor diet, lack of exercise,
chronic stress, lack of sleep.

ENVIRONMENTAL EXPOSURE
i ! Pesticides, heavy metals,
industrial chemicals,
excess heat (sauna, laptop
on lap, tight clothing).
Impact on Fertility
Can impair sperm quality
and overall reproductive health.

A HEALTHY LIFESTYLE SUPPORTS
HEALTHY SPERM

NOTE

Abnormal results should
be repeated after 2-3

months for confirmation.
Evaluation by a qualified

Volume 214 mL <lamL

#) Early evaluation and identification
of the cause improve outcomes.

& %

Balanced Regular

althy lifestyle and timely medical Diet Exercise
an improve sperm health
healthcare professional - :’-z
s arsarial. Couple-based evaluation gives the g
best results.

Vitality | <58% Avoid Smoking Manage Adequate

& Alcohol Stress Sleep

ly and not a substitute for professional medical a

Sperm Concentration 2 16 million/mL < 16 milliion/mL
= 39 million/ejaculate Maintain
Healthy Weight

Total Sperm Count <39 million/ejaculate

Motility (Progressive) 230% < 30%

MORPHOLOGY  VITALITY & DNA
(Shape) INTEGRITY

MOTILITY
(Movement)

CONCENTRATION Morpholagy (Norma forms)

(Number of sperm)

©

St : WHO Laboratory Ma he
CDC - Male Infertility; NICE Guideline N

Figure 4. Male Causes of Infertility: sperm production, quality, transport, hormonal, structural and genetic factors.

REMEMBER: sperm health reflects overall health.

Addressing underlying causes can
improve fertility potential.

Holistic care that includes medical
treatment, lifestyle changes,

and emotional support is the key
to better fertility.

HEALTHY SPERM — HEALTHY FUTURE — HEALTHY FAMILY

Evaluate Early + Understand Causes ¢ Take Action ¢ Build Your Family

ination and Processing of Human Semen (6th Edition, 2021); ASRM Practice Committee Opinion (2021);
Disclaimer: This figure is for educational purpo: e, diagnosis or treatment.

8. HORMONAL REGULATION OF FERTILITY

Reproduction depends on coordinated function of the hypothalamic—pituitary—gonadal axis: hypothalamus - GnRH -
pituitary gland - FSH + LH - ovaries/testes — ovulation/spermatogenesis - fertility. Disruption at any level may

influence reproductive function.
* Thyroid disorders
* Hyperprolactinemia
* Hypogonadism
* PCOS

e Hypothalamic dysfunction
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" FIGURE 5

HORMONAL REGULATION OF FERTILITY
~ The Hypothalamic—Pituitary—Gonadal (HPG) Axis

Balanced hormones are essential for gamete production, ovulation / spermatogenesis,
fertilization and healthy reproduction.

Hormonal balance
ensures the proper
function of ovaries

and testes, supporting
fertility and pregnancy.
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FEMALE HORMONAL PATHWAY

HYPOTHALAMUS |
(Releases GnRH in pulses)

MALE HORMONAL PATHWAY

[ FEMALE HORMONES - ’ I
| KEY FUNCTIONS

FSH

|
Negative &« " GnRH
Feedback I +

MALE HORMONES -
KEY FUNCTIONS

» Negative
Feedback
(Testosterone,

Stimulates follicle
growth in ovaries.

LH

Triggers ovulation
& supports corpus
luteuin.

Estrogen
Supports follicle
growth, endometrial
proliferation &

female characteristics.

Progesterone

) Prepares & maintains
endometrium for
implantation &
pregnancy.
Inhibin
Provides negative

feedback on FSH
secretion.

(Estrogen,
Progesterone, |
Inhibin)

_-—~-FsH
>

[ ovames |
T T iy )

ESTROGEN [ PROGESTERONE |
(From developing (From corpus |uteum
follicles) after ovulation)

Follicular Growth QVULATION Prepares Endometrium .
&Maturation el (Release of mature fmed for Implantation 5
oge) & Pregnancy :

PITUITARY GLAND
(Anterior Lobe)

-

Inhibin B)

L

e A

[ |

(" SERTOLICELLS |
(Supported by FSH)
\

Inhibin B
(Regulates FSH)

[ SPERMATOGENESIS
(Sperm Production)

>

KEY MESSAGE

fih

The harmony of GnRH, FSH, LH and sex hormones
is essential for normal ovulation in women and

"7 LEYDIG CELLS |
(Supported by LH)
1

TESTOSTERONE
(Main male hormone)

MALE REPRODUCTIVE |
FUNCTION &
SECONDARY SEX

| CHARACTERISTICS

FSH

Stimulates Sertoli cells
to support sperm
production.

LH
Stimulates Leydig cells
to produce testosterone.

Testostorone
Essential for sperm
production, libido,
erectile function &
muscle mass.

Inhibin B
Provides negative
feedback on FSH
secretion.

spermatogenesis in men.

CLINICAL SIGNIFICANCE

& Hormonal evaluation helps identify the underlying cause.

FACTORS THAT CAN DISRUPT HORMONAL BALANCE
| -

» Treating hormonal imbalances improves fertility outcomes.
—=
o Early diagnosis and management are essential.

Thyroid Stress & Obesity & Diabetes & Certain Environmental | Genetic | Irregular

REFERENCE RANGE (MAY VARY BY LAB)

FEMALE
Follicular: 3-10 miU/mL
Mid-cycle: 4-25 mlU/mL
Follicular; 2-12 mlU/mL
Mid-cycle: 10-80 miu/mL

ular: 30-120 pg/mlL
Mid-cycle: 150-750 pg/mL

HORMONE MALE

1.5-12.4 miU/mL
1.7-8.6 miU/mL

| Estradiol (E2) <40 pg/mL

Disorders Poor Sleep  : Weight Extremes | Insulin Resistance | Medications Toxins | Factors | Lifestyle ] Lifestyle correction supparts hoarmonal harmany. Progesterone Luteal: 5-20 ng/mL

15-70 ng/dL

<15 ng/mlL

These factors can affect the HPG axis and impact fertility in both men and women. Testosterone 300-1000 ng/dL

BALANCED HORMONES + HEALTHY GAMETES + SUCCESSFUL FERTILIZATION « HEALTHY PREGNANCY

Sources: WHO; ASRM Committee Opinion (2021); Guyton & Hall Textbook of Medical Physiology (14th Ed.); NICE Guideline NG257. Disclaimer: This figure is for educational purposes only and not a substitute for professional medical advice.

Figure 5. Hormonal Regulation of Fertility: the coordinated hypothalamic—pituitary—gonadal axis.

9. LIFESTYLE FACTORS AND INFERTILITY

Lifestyle factors may influence reproductive health. Important considerations include smoking, excess alcohol, obesity,
low body weight, physical inactivity, excessive physical stress, poor sleep and chronic psychological stress.

* Smoking: may adversely affect reproductive health.

« Excess alcohol: may affect reproductive and general health.

* Obesity: can influence hormonal regulation, ovulation and metabolic health.

e Low body weight: may contribute to menstrual irregularity and ovulatory dysfunction.

e Chronic stress and poor sleep: can affect quality of life and physiological wellbeing.

10. METABOLIC HEALTH AND FERTILITY

Metabolic health has important connections with reproductive function. Diabetes mellitus, insulin resistance, obesity,
metabolic syndrome and thyroid disorders require appropriate medical management and may interact with reproductive
health.

Conceptual pathway: Metabolic dysfunction — hormonal dysregulation - ovulatory/reproductive disturbance -
reduced fertility potential.

11. ENVIRONMENTAL AND OCCUPATIONAL FACTORS

Potential environmental influences on fertility may include industrial chemicals, certain pesticides, heavy metals,
excessive heat, radiation and occupational toxins. The actual effect of a specific exposure depends on type, duration and
intensity and requires scientific and clinical assessment.

12. PSYCHOLOGICAL IMPACT OF INFERTILITY

THE CAUSES OF INFERTILITY — RESEARCH PAPER Page 7
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Infertility can have profound emotional consequences including stress, anxiety, depression, relationship strain, social
pressure, financial burden and emotional distress. Psychological wellbeing should therefore be considered an important
component of fertility care.

PSYCHOLOGICAL STRESS SHOULD NOT BE USED TO BLAME AN INDIVIDUAL OR COUPLE FOR

INFERTILITY.
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HOW LIFESTYLE & ENVIRONMENT
IMPACT FERTILITY
Hormonal Imbalance

Disrupts ovulation, menstruation
and sperm production.

Poor Gamete Quality

Affects egg quality, sperm count,

motility and DNA integrity.

mpaire

FIGURE 6

LIFESTYLE & ENVIRONMENTAL
RISK FACTORS AFFECTING FERTILITY

Modifiable Factors « Better Choices ¢ Better Reproductive Health

|'H7ealthy lifestyle and reduced exposure to harmful environments support hormonal balance,
gamete quality, implantation and overall fertility potential.

LEVEL OF IMPACT ON FERTILITY

Reduces sperm count and motility
Damages egg quality and ovarian reserve
S i iscarriage and ectopic pregnancy
OHOL
Affects hormones and gamete quality
= Lowers testostarane and impairs spermatogenesis
Dlsrupti ovu\ahun and il increases mlscarrlage rlsk

3. OBESITY & UNHEALTHV DIET
+ Causes hormonal imbalance (insulin, leptin, estrogen)
« Affects ovulation and sperm quality

Healthy habits today
can improve fertility
outcomes tomorrow
for both partners.

EXAMPLES OF HARMFUL EXPOSURES

Cigarettes, tobacco,
smokeless tobacco

Alcohol, recreational
drugs

High sugar, processed
food, trans fats

Long-term stress,
anxiety, depression

« Associated with PCOS, endometriosis and poor outcomes
Less than 6-7 hours
of sleep
- 1L RH secretion and ovulation
Damages cells, reduces sperm and sexual function
quality and affects ovary reserve. . POOR P&S P AV |
+ Disrupts hormonal rhythm (melatonin, cortisol)
+ Affects insulin sensitivity and inflammation
+ Impairs reproductive hormone balance

Sitting for long hours,
sedentary lifestyle

High heat exposure,

ntal Health Impact
tight clothing

Affects hormonal signaling and

sexual health. Pesticides, industrial

chemicals, plastics,
pollution

Aswmatpd wnth abeswly msulm resls(anre

Metabolic & Weight Effects
Obesity or underweight can disturb

hormones and ovulation. ‘ LOWER » High scrotal temperature reduces sperm production

IMPACT » Hot tubs, saunas, laptops on lap can affect fertility

* Loose clothing and avoiding excessive heat helps
Exercise regularly ! o | Managestm
(30-45 min/day) Maintain a healthy |
ot weight (BMI Lol
healthy weight. 18.5-24.9). hr!aiﬁmgmrclses
i ll or mindfulness.

Sleep 7-8 hours
HEALTHY LIFESTYLE + CLEAN ENVIRONMENT + POSITIVE MINDSET = BETTER FERTILITY & HEALTHIER FUTURE Wib
Sources: WHO; CDC Reproductive Health; ASRM Committee Opinion (2021); ESHRE Guideline (2023); NICE Guideline NG257.

GOOD NEWS!
Most risk factors are modifiable.
Positive lifestyle changes can
improve fertility naturally and
enhance treatment outcomes.

Mainminahamy
IuMIyltlalm' sship
and open

il mmc icati

ommunication.
exposures and use L
safe alternatives.

Small positive changes can
make a big difference in fertility.

-

Eat a balanced, i
nutritious diet rich in
fruits, vegetables,
whole grains &
healthy fats.

Disclaimer: This figure is for educational purposes only and not a substitute for prarofessional medical advice.

Figure 6. Lifestyle and Environmental Risk Factors Affecting Fertility: modifiable habits and harmful exposures.

13. UNEXPLAINED INFERTILITY

In some cases, standard fertility evaluation does not identify a single clear cause. This may reflect limitations in current
diagnostic methods or subtle abnormalities involving gamete quality, fertilization, tubal function, embryo development or
implantation. Unexplained infertility does not mean that no biological cause exists; it means that no specific cause has
been identified through the evaluation performed.

14. CLINICAL EVALUATION OF INFERTILITY

A systematic fertility assessment may include evaluation of both partners when applicable. Assessment can consider
ovulatory status, the structure and patency of the female reproductive tract and semen evaluation of the male partner.
Female Evaluation May Include

« Medical and menstrual history

* Previous pregnancies and miscarriages

* Pelvic infections and surgery

e Ovulatory and hormonal assessment when indicated

« Ultrasound and assessment of tubal patency or uterine anatomy when clinically appropriate

Male Evaluation May Include
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« Medical and reproductive history

* Physical examination

» Medication and exposure history

* Semen analysis assessing concentration, motility and morphology

* Repeat confirmatory testing when an initial semen analysis is abnormal, as clinically indicated

15. WHEN SHOULD INFERTILITY EVALUATION BEGIN?

Timing depends on age and individual clinical circumstances. A commonly used framework is evaluation after 12 months
of regular unprotected intercourse in women under 35 years when no urgent factors are present, after 6 months when the
woman is aged 35 years or older, and more immediate evaluation when there are known conditions associated with
infertility or advanced reproductive age. Individual circumstances require clinical judgment.

FIGURE 7
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Sources: WHO Fact Sheet (Infertility); ASRM Committee Opinion (2021); CDC Reproductive Health; NICE Guideline NG257. Disclaimer: This figure is for educational purposes only and not a substitute for professional medical advice.

Figure 7. Age and Fertility Timeline: age-related changes in reproductive potential and the importance of timely evaluation.

16. EVIDENCE-BASED MANAGEMENT

Management depends upon the underlying cause and may include treatment of ovulatory disorders, management of
tubal disease, treatment directed toward male-factor causes, individualized management of endometriosis and assisted
reproductive technologies such as intrauterine insemination, in vitro fertilization and intracytoplasmic sperm injection
when clinically appropriate.

Treatment selection should be individualized according to diagnosis, age, duration of infertility, comorbidities and other
clinical factors.

17. THE ROLE OF LIFESTYLE MEDICINE

Lifestyle optimization may support general and reproductive health. Important components include healthy nutrition,
avoidance of extremes of body weight, physical activity, smoking cessation, alcohol moderation, adequate sleep and
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stress management. These measures should be viewed as supportive—not as guaranteed cures for infertility.

18. HOLISTIC WELLNESS AND FERTILITY

A holistic approach should complement, not replace, appropriate fertility evaluation. The whole-person framework
includes medical health, hormonal health, metabolic health, psychological wellbeing, lifestyle wellness and
couple-centered care.

» Medical health: diagnosis, evidence-based treatment and specialist referral when indicated.
* Hormonal health: appropriate endocrine assessment and ovulatory evaluation.

» Metabolic health: weight management, diabetes care and management of insulin resistance.
* Psychological wellbeing: stress support, counseling and couple communication.

« Lifestyle wellness: nutrition, exercise, sleep and avoidance of harmful exposures.

» Couple-centered care: evaluation of both partners, shared decision-making and emotional support.

19. HWRIi—INFERTILITY INTEGRATED CARE MODEL ™

ASSESS - IDENTIFY - CORRECT - SUPPORT - OPTIMIZE -~ EMPOWER

1. ASSESS

Comprehensive evaluation of reproductive history, medical history, menstrual and ovulatory history, male reproductive
history, lifestyle factors and metabolic health.

2. IDENTIFY

Identify possible female, male, hormonal, metabolic, structural, genetic, environmental and lifestyle contributors.

3. CORRECT

Address modifiable and treatable causes through appropriate evidence-based medical care.

4. SUPPORT

Provide psychological support, nutritional guidance, lifestyle counseling and couple-centered communication.
5. OPTIMIZE

Improve metabolic health, healthy weight, nutrition, physical activity, sleep and overall wellbeing.

6. EMPOWER

Educate individuals and couples regarding fertility factors, treatment options, lifestyle risks, evidence-based care and
realistic expectations.
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Figure 8. HWRI—-INFERTILITY Integrated Care Model™: a holistic, evidence-based and couple-centered framework.

20. DISCUSSION

The modern understanding of infertility requires a shift away from simplistic assumptions. Historically, infertility was often
incorrectly viewed primarily as a female problem. Contemporary reproductive medicine recognizes that infertility may
involve male factors, female factors, combined factors or unexplained causes.

THE QUESTION SHOULD NOT BE “WHO IS RESPONSIBLE?” — THE QUESTION SHOULD BE “WHAT
FACTORS ARE AFFECTING REPRODUCTIVE HEALTH?”

A systematic evaluation of both partners can help identify relevant factors and guide appropriate management. Lifestyle,
metabolic and environmental influences support a broader view of reproductive health, but supportive holistic strategies
must remain complementary to evidence-based medical assessment.

21. LIMITATIONS

This paper is an integrative clinical research review and conceptual wellness framework. It does not replace fertility
specialist evaluation, does not provide individualized treatment prescriptions, does not guarantee conception and does
not claim that lifestyle or holistic interventions alone cure infertility. Fertility assessment and treatment should be
individualized.

22. CONCLUSION

Infertility is a complex reproductive health condition that may result from female factors, male factors, combined factors
or unexplained mechanisms. Major contributors may include ovulatory disorders, PCOS, endometriosis, tubal disorders,
uterine abnormalities, age-related reproductive decline, abnormal sperm parameters, hormonal disorders, varicocele,
genetic factors, metabolic disease, lifestyle risks and environmental exposures.

Effective infertility care requires a comprehensive and compassionate approach. The proposed HWRIi—INFERTILITY
Integrated Care Model™ provides a structured framework: ASSESS - IDENTIFY - CORRECT - SUPPORT -
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OPTIMIZE - EMPOWER.

FERTILITY IS NOT A SINGLE-ORGAN FUNCTION — IT REFLECTS THE INTEGRATED HEALTH OF
THE REPRODUCTIVE, HORMONAL, METABOLIC AND PSYCHOLOGICAL SYSTEMS.

23. CLINICAL DISCLAIMER

This research paper is intended for educational, academic and public-awareness purposes. Infertility may result from a
wide range of medical, reproductive, genetic, hormonal and environmental factors. Individuals or couples experiencing
difficulty conceiving should seek evaluation from appropriately qualified healthcare and fertility professionals. Lifestyle
and holistic wellness strategies may support general health and wellbeing but should not replace evidence-based fertility
assessment, diagnosis or treatment.
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