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4Women at Greater Risk 
of Alzheimer’s: Way Forward

Chinagorom Petrolina Ibeachu

4.1  Introduction

Dementia is an umbrella term that houses a group 
of diseases and illnesses that affect thinking, 
memory, reasoning, personality, mood, and 
behavior (Fig. 4.1). Dementia which was previ-
ously seen as a Western world problem has grad-
ually become a serious stigma for people in the 
low- and middle-income countries. It is the most 
dreaded condition of our time but is highly 
neglected in Nigeria. The World Health 
Organization (WHO, 2021), estimates that the 
number of individuals with dementia worldwide 
is approximately 55 million, with this number 
expected to reach approximately 78 million by 
2030 and 139 million by 2050.

Alzheimer’s disease (AD) is the most com-
mon form of dementia, accounting for approxi-
mately 60–70% of cases (Villemagne et al. 2013). 
Alzheimer’s disease is a type of brain disease, 
just as coronary artery disease is a type of heart 
disease. It is a progressive disease, meaning that 

it becomes worse with time. It is degenerative, 
which means cells degenerate or break down. It is 
irreversible, which means damage cannot be 
repaired.

Alzheimer’s starts with changes in the brain 
that are unnoticeable to the person affected. Only 
after years of brain changes do individuals experi-
ence noticeable symptoms such as memory loss 
and language problems. Symptoms occur because 
nerve cells (neurons) in parts of the brain involved 
in thinking, learning, and memory (cognitive func-
tion) have been damaged or destroyed (Fig. 4.2). 
As the disease progresses, neurons in other parts 
of the brain are damaged or destroyed as well 
(Figs. 4.3 and 4.4). Eventually, neurons in parts of 
the brain that enable a person to carry out basic 
bodily functions, such as walking and swallowing, 
are affected. Individuals become bed- bound and 
require around-the-clock care. Alzheimer’s dis-
ease is ultimately fatal (Jack et  al. 2009; Braak 
et al. 2011; Villemagne et al. 2013; Bateman et al. 
2012; Reiman et al. 2012; Gordon et al. 2018).
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Fig. 4.1 Alzheimer’s Association’s ten warning signs of Alzheimer’s disease

Fig. 4.2 Differences in the brain integrity of normal and Alzheimer’s disease conditions

Fig. 4.3 Progression of Alzheimer’s disease
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Fig. 4.4 The stages of Alzheimer’s disease

4.2  Alzheimer’s 
Disproportionately Affects 
Women than Men

Clinical studies indicate that Alzheimer’s disease 
disproportionately affects women in both disease 
prevalence and rate of symptom progression, but 
the mechanisms underlying this sexual diver-
gence are unknown (Daniel et  al. 2018). AD is 
one of the leading causes of death in the world, 
currently ranked sixth. Approximately 5.7  million 
Americans suffer from Alzheimer’s, of which 
almost two-thirds are women (Alzheimer’s 
Association). Of the 6.5 million people aged 65 
and older with Alzheimer’s in the United States, 
four million are women and 2.5 million are men 
(Rajan et al. 2021, Bureau). This represents 12% 
of women and 9% of men aged 65 and older in 
the United States (U.S.  Census Bureau 2014). 
Women live longer than men on average, and 
older age is the greatest risk factor for Alzheimer’s 
(Chene et al. 2015; Seshadri et al. 1997; Hebert 
et al. 2001). This survival difference contributes 
to a higher prevalence of Alzheimer’s and other 
dementias in women compared with men.

Every sixty-five seconds, another person 
develops Alzheimer’s disease, and of these new-
comers, roughly two-thirds will be women. For a 
woman over 60, the risk of developing 
Alzheimer’s is twice that of developing breast 

cancer (Shriver). One study followed 16,926 peo-
ple in Sweden and found that, beginning around 
age 80, women were more likely to be diagnosed 
with Alzheimer’s disease than men of the same 
age (Beam et al. 2018). Similarly, a study based 
in Taiwan found that one’s chances of developing 
Alzheimer’s disease over seven years were 
greater in women compared to men (Liu et  al. 
2019). A meta-analysis examining the incidence 
of Alzheimer’s disease in Europe found that 
approximately 13 women out of 1000 developed 
Alzheimer’s each year, compared to only seven 
men (Niu et  al. 2017). Our study on Sexual 
Dimorphism in Dementia and Alzheimer 
Diseases analyzed 82 Alzheimer’s and dementia 
patients admitted in the Psychiatric hospital 
rumuigbo, Port-Harcourt, Nigeria showed that a 
greater number of women than men were affected 
by Alzheimer’s disease (Ibeachu et  al. 2022) 
(Fig. 4.5).

Data from the Framingham Study, which 
enrolled a total of 2611 cognitively intact partici-
pants (1550 women and 1061 men) and followed 
up on many for 20  years, indicated that for a 
65-year-old man, the remaining lifetime risk of 
AD was 6.3% (95% confidence interval [CI], 3.9 
to 8.7) and remaining lifetime risk of developing 
any dementing illness was 10.9% (95% CI, 8.0 to 
13.8); corresponding risks for a 65-year-old 
woman were 12% (95% CI, 9.2 to 14.8) and 19% 
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Fig. 4.5 Sexual dimorphism in dementia and Alzheimer diseases: A neuropsychiatric hospital-based study (Ibeachu 
et al. 2022)

(95% CI, 17.2 to 22.5), almost twice that of men 
(Seshadri et al. 1997).

Several epidemiologic studies show that 
neurodegeneration and clinical symptoms 
occur more rapidly for females once a diagno-
sis is suspected (Lin et  al. 2015; Sinforiani 
et  al. 2010; Hebert et  al. 2013). Researchers 
have hypothesized that this is due to longer 
female life expectancy or sociocultural detec-
tion bias (Mielke et al. 2014); however, there is 
support that faster progression is due to neuro-
biological vulnerability in postmenopausal 
females (Seshadri et al. 1997; Lin et al. 2015). 
Though the progression of the disease may be 
more rapid among elderly women, studies con-
ducted in the United States and the United 
Kingdom suggest that males with AD have a 
shorter survival time (Kua et  al. 2014; Burns 
et al. 1991). Women are often diagnosed earlier 
during illness than men, which could confound 
the determination of postdiagnosis longevity 
(Podcasy and Epperson 2016).

4.3  Brief History of Alzheimer’s 
Disease

The brain disease that has come to be known as 
Alzheimer’s disease was first described in 
November of 1901. The chain of events began 

when Karl Deter brought his wife, Auguste, to 
the StädtischeHeilanstaltfürIrre und Epileptische 
(City Hospital for the Mentally Ill and Epileptics) 
in Frankfurt, Germany. Auguste’s behavior made 
it almost impossible for Karl to work anymore. 
She would sometimes wake up in the night and 
scream for hours. Knowing what we know now 
of Alzheimer’s disease, she undoubtedly needed 
a lot of personal care. Upon her admission, she 
was interviewed by a resident at the hospital, a 
young doctor named Aloysius Alzheimer. He had 
joined the staff at the hospital 13 years earlier and 
was pursuing his interests in psychiatry and neu-
ropathology. Auguste Deter had problems with 
memory and with reading and writing, and she 
showed signs of disorientation. She was diag-
nosed with presenile dementia.

4.4  The Hallmarks of Alzheimer’s

• Amyloid plaques and neurofibrillary tangles 
are considered the “hallmark” of Alzheimer’s 
disease.

• They form in and around the existing healthy 
brain cells, often choking them out and caus-
ing the brain cells to shrink and die off.

• The brain can shrink up to two-thirds of its 
original size and weight throughout the course 
of the disease.
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4.5  Risk Factors for Alzheimer’s 
Disease

4.5.1  Non-modifiable Risk Factors

Age Age is the greatest of these three risk fac-
tors. The percentage of people with Alzheimer’s 
dementia increases dramatically with age: 5.0% 
of people aged 65 to 74, 13.1% of people aged 75 
to 84, and 33.2% of people aged 85 or older have 
Alzheimer’s dementia.

Family History Those who have a parent, sib-
ling, or child with Alzheimer’s are more likely to 
get Alzheimer’s.

Genetics (Heredity) Less than 1% of 
Alzheimer’s cases are caused by deterministic 
genes (genes that cause a disease, rather than 
increase the risk of developing a disease). APOE 
e4- increases the risk of Alzheimer’s.

Gender Women are more likely to develop AD 
than men.

4.5.2  Modifiable Risk Factors

Mild cognitive impairment, high blood pressure, 
cholesterol, poorly controlled diabetes, limited 
education, traumatic brain injury, depression, 
sleep deprivation/insomnia, obesity BMI  >  30, 
alcohol>21/week, smoking, and social isolation.

4.6  Evidence-Based Study 
on the Sex Differences 
in Alzheimer’s Disease

4.7  Facts about Women

 1. Stress-related disorders such as anxiety and 
depression (postpartum) occur twice as often 
in women than in men. The question is what 

accounts for this big difference between men 
and women?

 2. Most women are emotionally and psychologi-
cally traumatized.

 3. Women suffer sleep deprivation more than 
men (starting from puberty, pregnancy, and 
parturition).

 4. Women are caregivers to their children, par-
ents, and even extended family members.

 5. Women are over three times more likely than 
men to be diagnosed with an autoimmune dis-
order, including those that attack the brain, 
like multiple sclerosis.

 6. Women are up to four times more likely to 
suffer from migraines and headaches than 
men.

 7. Women are more prone than men to develop-
ing meningiomas, the most common brain 
tumor. Strokes kill more women than men 
(Lisa Mosconi, The XX Brain).

4.8  Facts about Women 
and Alzheimer’s

The statistics on women and Alzheimer’s disease 
are very startling.
 1. Do you know that women are disproportion-

ately affected by Alzheimer’s disease more 
than men?

 2. More women are affected by dementia 
worldwide than men, for every man with 
dementia there are two women (Mielke et al. 
2014).

 3. Brain scan tells us that the rate at which brain 
cells are dying in the brain is faster in women 
than in men.

 4. Women are more likely to live longer than 
men. However, although the risk increases 
with age, dementia is caused by the disease of 
the brain and not age alone.

 5. Women in their 60 s are more than twice as 
likely to develop Alzheimer’s disease over the 
rest of their lives as they are to develop breast 
cancer (Mielke et al. 2014).

 6. Every 66  s someone in the United States 
develops Alzheimer’s, and by 2050, it will be 
every 33 s; it may interest you to know that 
two-thirds of them are women.

4 Women at Greater Risk of Alzheimer’s: Way Forward
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 7. Another disconcerting stat is that once women 
develop mild cognitive impairment, their cog-
nitive decline is two times faster than men.

4.9  Factors that Place Women 
at Greater Risk

It’s not exactly clear why women are more 
affected by Alzheimer’s than men, but there may 
be several factors at play. According to Dr. 
Caldwell, women tend to decline faster than men 
after receiving a diagnosis for Alzheimer’s. I 
believe that women’s vulnerability to Alzheimer’s 
disease is multifactorial and studies should look 
beyond age and embark on a holistic research to 
investigate why women are disproportionately 
affected by Alzheimer’s disease. Women typi-
cally live longer than men, too, and while the No. 
1 risk factor for Alzheimer’s is aging, that may 
not be the whole story (Dr. Caldwell 2022).

4.10  The Factors that Contribute 
Greatly

Longevity Age is a risk factor. Scientists once 
thought that women were harder hit by 
Alzheimer’s because of generally living longer 
than men. Heather Snyder, senior director of med-
ical and scientific operations for the Alzheimer’s 
Association, says that this isn’t the case and that 
new studies suggest there are different biological 
pathways in women’s brains and that hormones or 
even the way women’s brains metabolize food 
differently may explain why Alzheimer’s mani-
fests itself more in women. Again, Alzheimer’s is 
not a natural aging sickness, and studies have 
shown that Alzheimer’s disease is thought to 
begin 20  years or more before symptoms arise. 
Women’s brains have unique risk factors for 
dementia that until now have been ignored by sci-
ence (Mielke et al. 2014).

Female Hormone Estrogen gives a neuropro-
tective effect to the brain. A decline in estrogen is 
the leading cause of problems that affect women 

after age 35. It has been hypothesized that the 
rapid decrease in estrogen during menopause 
functions as a trigger for the development of AD 
in women due to these neuroprotective abilities 
(Paganini-Hill and Henderson 1994).

Menopause Menopause and estrogen loss are a 
huge area of investigation for Alzheimer’s 
because estrogen supports an area of the brain 
(the hippocampus) responsible for forming new 
memories. It’s this part of the brain that’s first tar-
geted when Alzheimer’s develops, so as women 
age, they may be even more affected. Plus, 
women have a greater increase in Alzheimer’s 
risk, compared to men, when they carry a gene 
associated with late- onset Alzheimer’s. But on 
the other hand, there is a line of research that sug-
gests having two X-chromosomes might put 
women at an advantage. The menopause state in 
midlife is associated with a decline in the brain’s 
ability to utilize glucose as its primary fuel and 
an increase in neuro-inflammatory responses in 
the brain. That combination is a dual hit for the 
female brain (Roberta Diaz Brinton n.d.).

APOE e4 Gene It is unclear whether genetic 
risk operates differently in women and men in the 
development of, or susceptibility to, Alzheimer’s 
pathology (Carter et  al. 2012). Several studies 
have shown that the APOE-e4 genotype, the best-
known common genetic risk factor for 
Alzheimer’s dementia, may have a stronger asso-
ciation with Alzheimer’s dementia (Altmann 
et al. 2014; Ungar et al. 2014) and neurodegen-
eration (Hohman et al. 2018) in women than in 
men. A recent meta-analysis found no difference 
between men and women in the association 
between APOE-e4 and Alzheimer’s dementia 
overall, although age played an interesting inter-
active role. That is, APOE-e4 was related to 
higher Alzheimer’s risk in women than men 
between ages 55 and 70, when APOE-e4 is 
thought to exert its largest effects (Neu et  al. 
2017). It is unclear whether the influence of 
APOE-e4 may depend on the sex hormone estro-
gen (Yaffe et al. 2000; Kang and Grodstein 2012).
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New Gene Linked to the Increased Risk of 
Alzheimer’s in Women Recent research has 
shown the Genome-wide association studies 
(GWAS),  O6-methylguanine- DNA methyltrans-
ferase, MGMT gene may be associated with a 
higher risk of AD in two different populations, 
particularly in women without APOE e4. About 
60% of people with AD don’t express apolipo-
protein E (APOE e4), its most established genetic 
risk factor. The study found that the expression of 
MGMT contributes to the development of toxic 
proteins associated with Alzheimer’s, especially 
in women: To understand if other genes involved 
in tau-related diseases are related to AD risk in 
women, the researchers performed GWAS on 
two different populations:

• Thirty-one members of the Hutterites, a group 
of people with common ancestry, recognized 
for their relatively small gene pool, 22 of 
whom were women.

• 10,340 women without APOE e4, who were 
part of the Alzheimer’s Disease Genetics 
Consortium (ADGC). These included 
3399 AD cases and 6905 controls. They found 
that in both populations, the MGMT gene was 
associated with AD risk in women lacking 
APOE e4 (Chung et al. 2022).

Stress and Sleep Deprivation Another brain 
region which is affected by the decline in estro-
gen is the brain stem. The brain stem regulates 
sleep and stress. Stress increases the cortisol level 
in the body which leads to a decrease in estrogen, 
hence sleep deprivation. All these happen because 
women juggle a lot of things. Puberty, pregnancy, 
and parturition cause negative changes in a wom-
an’s brain. Sleep deprivation as a mother and a 
caregiver also affects hormones and neuronal 
connectivity.

Education Women are generally less educated 
than men. People with more years of formal edu-
cation are at lower risk for Alzheimer’s and other 
dementias than those with fewer years of formal 
education (Kukull et al. 2002; Evans et al. 2003, 
Fitzpatrick et al. 2004, Sando et al. 2008, Stern 

2012, Hendrie et al. 2018). The underlying rea-
sons for the relationship between formal educa-
tion and reduced Alzheimer’s risk are unclear. 
Some researchers believe that having more years 
of education builds “cognitive reserve.” Cognitive 
reserve refers to the brain’s ability to make flexi-
ble and efficient use of cognitive networks (net-
works of neuron-to-neuron connections) to 
enable a person to continue to carry out cognitive 
tasks despite brain changes (Stern 2002; Stern 
et al. 2018). The number of years of formal edu-
cation is not the only determinant of cognitive 
reserve. Having a mentally stimulating job and 
engaging in other mentally stimulating activities 
may also help build cognitive reserve (Fisher 
et  al. 2014; Grzywacz et  al. 2016; Pool et  al. 
2016; Then et al. 2014).

4.11  Way Forward: Change 
in Lifestyle Can Reverse or 
Slow the Early Onset 
of Alzheimer’s

There is increasing evidence that there are steps 
people can take to reduce their risk of develop-
ing certain dementias or to delay their onset. In 
2015, the Alzheimer’s Association evaluated the 
state of the evidence on the effects of modifiable 
risk factors. They concluded that “regular physi-
cal activity and management of cardiovascular 
risk factors (especially diabetes, obesity, smok-
ing and hypertension) reduce the risk of cogni-
tive decline and may reduce the risk of 
dementia.” A healthy diet and lifelong learning/
cognitive training may also reduce the risk of 
cognitive decline. These findings were largely 
confirmed by the Institute of Medicine in 2015. 
The possible ways to reduce, reverse, or slow 
the risk of developing Alzheimer’s are as 
follows:

Early Detection Early detection of Alzheimer’s 
signs and symptoms will be very useful in mak-
ing better decisions on the treatment plan, which 
if properly adopted will slow down or reverse the 
progression of Alzheimer’s disease.

4 Women at Greater Risk of Alzheimer’s: Way Forward
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Exercise and Stay Physically Active Exercise 
is a great fuel to the brain because it increases 
blood flow to the brain and also can build new 
brain cells. Exercise regularly and be physically 
active. Physical exercises such as dancing, walk-
ing, jogging, biking, swimming, or aerobic 
classes at least 30 min per day, 5 days per week 
have proven very effective in improving brain 
function, slowing down the disease progression 
and reducing brain cell loss in older persons. It 
reduces the risk of heart-related disease, and thus 
can also be protective against dementia. It does 
not have to be strenuous: It is most effective when 
combined with social activity and a brain-healthy 
diet. Physical activity that combines mental 
activity with social activity (e.g., going for a walk 
and mentally planning the route) may also be 
effective.

Healthy Diet Eat right and maintain a healthy 
weight. It is important to cut down on the 
Western diet and eat more of a Mediterranean-
style diet.

• Reduce intake of foods high in fat or 
cholesterol:
High saturated fat and cholesterol clog the 
arteries. People living with high cholesterol or 
high blood pressure were six times as likely to 
develop AD. “Good” cholesterol, or HDL, 
may protect the brain (e.g., olive oil). Bake or 
grill instead of frying foods.

• Increase your intake of protective foods:
• Dark-skinned fruits and vegetables have the 

highest level of antioxidants.
 – Kale, spinach, brussels sprouts, alfalfa 

sprouts, broccoli, beets, red bell pepper, 
onion, corn, and eggplant.

 – Prunes, raisins, blueberries, blackberries, 
strawberries, raspberries, plums, oranges, 
red grapes, and cherries.

 – Cold water fish contain beneficial omega-3 
fatty acids: halibut, mackerel, salmon, 
trout, and tuna.

 – Nuts can be a useful part of your diet; 
almonds, pecans, and walnuts are a good 
source of vitamin E, an antioxidant.

 – Seeds: pumpkin seeds, flaxseeds, chia 
seeds, sunflower seeds.

 – Seed oil: Flaxseed oil is very good for 
phyto-estrogen. Eat other foods sparingly.

Taken from: http://www.alz.org/we_can_
help_brain_health_maintain_your_brain.asp.

Remain Socially Active Stay socially con-
nected, attend social gatherings occasionally. 
Recent research suggests that those who combine 
physical, mental, and social activity are most 
likely to prevent dementia. Consider doing the 
following: stay active in the workplace; volunteer 
in community groups and causes; join bridge 
clubs, square dancing clubs, or other social 
groups; and travel.

• Sleep: Quality sleep helps to wipe out some 
Alzheimer’s disease plagues.

• Meditation.
• Avoid drinking too much alcohol.
• Stop smoking.

Get Educated to Stay Mentally Active The 
idea here is to build a better brain, or what Dr. 
Caldwell refers to as “cognitive reserve.” By get-
ting your formal education and continuing to 
learn and practice what you’ve learned over time, 
you’re strengthening your brain along the way, 
almost like a suit of armor. “The better brain you 
build, the more you have to draw from if you 
were to ever get a neurodegenerative disorder 
like Alzheimer’s disease,” says Dr. Caldwell.

It’s possible that pushing yourself to actively 
learn whenever possible can strengthen your cog-
nitive abilities, so even if you have Alzheimer’s, 
your symptoms may show up later in life, or in 
the best-case scenario, not at all. Keep your brain 
active every day, start with something small, then 
add another change each day. Stay curious and 
involved—commit to lifelong learning, read, 
write, work crossword or other puzzles, and 
attend lectures and plays. Enroll in courses at 
your local adult education center, community 
college, or other community groups (Taken from: 
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http://www.alz.org/we_can_help_brain_health_
maintain_your_brain.asp).

4.12  Implication for SDG 3

4.12.1  SDG3, Target 3.3

By 2030, end the epidemics of AIDS, tuberculo-
sis, malaria, and neglected tropical diseases and 
combat hepatitis, water-borne diseases, and other 
communicable diseases: Dementia, which was 
previously seen as a Western world problem, has 
gradually become a serious stigma for people in 
the low- and middle-income countries.

4.12.2  Target 3.7

By 2030, ensure universal access to sexual and 
reproductive healthcare services, including fam-
ily planning, information and education, and the 
integration of reproductive health into national 
strategies and programs: Women are generally 
less educated than men. People with more years 
of formal education are at lower risk for 
Alzheimer’s and other dementias than those with 
fewer years of formal education.

4.12.3  Target 3.8

Achieve universal health coverage, including 
financial risk protection; access to quality essen-
tial healthcare services; and access to safe, effec-
tive, quality, and affordable essential medicines 
and vaccines for all: Early detection of Alzheimer’s 
signs and symptoms will be very useful in making 
better decisions on the treatment plan, which if 
properly adopted will slow down or reverse the 
progression of Alzheimer’s disease.

4.12.4  Target 3.9

By 2030, substantially reduce the number of 
deaths and illnesses from hazardous chemicals 
and air, water, and soil pollution and contamina-

tion: AD is one of the leading causes of death in 
the world, currently ranked sixth.

4.13  Conclusion

Alzheimer’s disease is tagged as an old-age prob-
lem and therefore receives little or no attention. 
Females suffering from this disease are stigma-
tized and the families are advised not to waste 
their resources in treatment. The gender disparity 
in dementia and AD is alarming, hence strategic 
plans to help women suffering from this condi-
tion are highly recommended because dementia 
is not just a natural aging problem but a progres-
sive distortion in the brain tissues caused by the 
accumulation of hormonal imbalances, emotional 
trauma, abuse, and other stress-related conditions 
that females encounter at different stages of their 
lifetime.

People of all ages are to live healthy lives and 
to advance well-being, according to SDG 3. At 
every stage of one’s life, beginning at birth, health 
and well-being are crucial. However, it is impos-
sible to discuss health and happiness without 
mentioning mental health. The brain is the cen-
tral processing unit that steers all bodily func-
tions. Alzheimer’s disease is a serious public 
health problem that challenges the well-being of 
an individual. A type of dementia that affects 
older people more frequently is Alzheimer’s dis-
ease. Memory loss, confusion, personality 
changes, and other symptoms of dementia can all 
have an impact on a person’s overall health, 
including the caregiver.
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