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SEXUAL DIMORPHISM IN DEMENTIA AND ALZHEIMER DISEASES - A
NEUROPSYCHIATRIC HOSPITAL BASED STUDY

ABSTRACT

Introduction: Dementia which is a highly neglected syndrome in Nigeria is an umbrella of term
that houses a group of diseases and illnesses that affect your thinking, memory, reasoning,
personality, mood and behavior.Alzheimer’s disease which is the leading cause of dementia
disproportionately affects women than men. The objective of the study is to investigate gender
and age differences in dementia and AD. Method: This study retrospectively analyzed eighty-
two (82) consecutive patients’ folder who had been diagnosed with dementia and AD in Rivers
State Neuropsychiatric Hospital Rumuigbo, Port-Harcourt from the year 2014 to 2020. Result:
The result obtained showed that the mean age for dementia and AD for males and females were
68.44+8.96 and 70.74+12.98 respectively. Discussion: It was observed that the females are
likely to develop dementia and AD the males, with the prevalence rate of 59 (72.0%) for females
while 23 (28.0%) were males respectively. The analysis of comorbidities showed that
hypertension and depression were major risk factors in males while depression was a major risk
factor in females. There was high risk of association between smoking and dementia in males
while Alcohol was a high-risk factor for dementia in females. Conclusion: Early detection plays
a major role in the management of dementia and AD, this study therefore advocates for
campaign to educate people about the danger of this sickness and set plan for
propermanagementwhich will go along way reducing the stigmatization that comes with
dementia.
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INTRODUCTION

Dementia which was previously seen as a western world problem has gradual become a serious
stigma for people in the Low and Middle-income countries. Dementia describes a syndrome of
cognitive impairment that affects memory, cognitive abilities and behavior, and significantly

interferes with a person’s ability to perform daily activities. Alzheimer’s disease is the most



common form of dementia, accounting for approximately 60—70% of cases 1. While age is the
strongest known risk factor, dementia does not exclusively affect older people and is not an
inevitable consequence of ageing. The most commonly recognized risk factors are mid-life
hypertension, low educational attainment, and diabetes mellitus and tobacco use . Other risk
factors include physical inactivity, obesity, unbalanced diets, and harmful use of alcohol as well
as mid-life depression, social isolation and cognitive inactivity. According to Bl dementia
currently affects approximately 50 million people worldwide; a number that is projected to grow
to 82 million by 2030 and 152 million by 2050. AD is one of the leading causes of death in the
world, currently ranked sixth. Every 65 seconds, someone in the United States develops AD.
Approximately 5.7 million Americans suffer from Alzheimer’s, of which almost 2/3 are women
[ Every, sixty -five seconds, another person develops Alzheimer disease, and of these
newcomers, roughly two-thirds will be women. For a woman over sixty, the risk of developing
Alzheimer’s is twice that of developing breast cancer (Shriver).Clinical studies indicate that
Alzheimer’s disease (AD) disproportionately affects women in both disease prevalence and rate

of symptom progression, but the mechanisms underlying this sexual divergence are unknown .

If this is Left unaddressed, dementia could represent a significant barrier to social and economic
development. Improvements in population health responses have the potential to reduce the

number of new cases by 10-20%.

¥ carried out a cross- sectional community base study in South Africa to investigate the
prevalence of dementia. The estimated prevalence was 0.12% for those aged 65 and more. Of the
1051 subjects, 68.6% were female participants and 69.8% had less than seven years of education.
Dementia risk was associated with older age and symptoms of depression, but not with sex. The

association with education was not significant when controlled for by age. In Nigeria, sadly, little



or no attention is given to mental health disorders. Dementia victims are labelled witches or
mentally derailed. The level of awareness on mental health issues is poor and fraught with lots of
misconception. Dementia is highly neglected; hence no plans are made to help people living with
dementia. Therefore, the study sought to investigate the sexual dimorphism, age differences and

the associated risk factors in dementia patients.

MATERIALS AND METHODS

Research Design: This retrospective, observational study was done in Neuro-Psychiatric
Hospital, Rumuigbo, Rivers State, Nigeria. Consecutive patients’ folder who had been diagnosed

with dementia from the year 2014 to 2020 was retrospectively analyzed.

Sample Size: A total of 82 patient folders were accessed with 23 been males and 59 been
females. The folders/records of patients evaluated for required data is reliable and valid for the
study as patients examined have consecutively been rehabilitated with Dementia and Alzheimer

Diseases in the Neuro-Psychiatric Hospital.

Data Collection: We reviewed folders of dementia patients and collected data on socio-
demographic characteristics (age and gender), comorbidities (hypertension, diabetes mellitus,

Lifestyles (smoking, alcohol), Family history.

DATA ANALYSIS

The data collected were analyzed by standard statistics methods guided by specific objectives
and hypothesis of this research study. Descriptive characteristics of the data were analyzed using
tables, frequencies, graphs and simple percentages. The inferential statistics were analyzed using

the Chi-square statistics at the 0.05 level of significance. This technique was adopted due to the



need to establish a relationship between the predictor and criterion variables. The Statistical
Package for the Social Sciences (SPSS) software technology version 20.0 was used to perform

the analysis.

RESULTS

The data obtained from eighty-two (82) patients’ case files of both male and female with
dementia from Neuro Psychiatric hospital Rumuigbo from 2014-2020 were analyzed as shown

below.

Table 1: Descriptive characteristics of Demographic and Associated Risk Factors:

Sample size: 82 [Males = 23 and Females = 59]

Variable Male Female
Sex 23 (28.0) 59 (72.0)
Age 68.44+8.96 70.74£12.98
Comorbidities No Yes
Diabetes 57 (69.5) 25 (30.5)
Depression 44 (53.7) 38 (46.3)
Hypertension 77 (93.9) 5(0.1)
Life Style No Yes
Smoke 68 (82.9) 14 (17.1)
Alcohol intake 46 (56.1) 36 (43.9)
Family history of AD 72 (87.8) 10 (12.2)

A total of 82 dementia cases were analyzed for the following variables namely sex, age,

comorbidities (Diabetes, Depression and Hypertension), life style and family history. The sex



variable reveals that out of the total cases of eighty-two (82) dementia patients, 23 cases
representing 28.0% were males while 59 cases representing 72.0% werefemales. The mean age
for dementia diagnosis was 68.44+8.96 for males and 70.74+12.98 for females. Diabetes,
Depression and Hypertension as underlying conditions associated with dementia. 25 patients
representing 30.5% has diabetes whereas 57 patients representing 69.5% do not have such
condition; 38 patients (46.3%) have depression while 44 patients (53.7%) do not have and 5
patients (0.1%) have hypertension whereas 77 patients (93.9%) do not have such medical
condition.14 patients (17.1%) smoke while 68 patients (82.9%) do not. Also, 36 patients (43.9%)
indulge in alcohol intake while 46 patients (56.1%) do not indulge. 10 patients (12.2%) have

family relatives that were diagnosed with Alzheimer disease whereas 72 patients (87.8%) do not.

Table 2: Yearly Distribution of Diseases and Sex

Sample size: 82 [Males = 23 and Females = 59]

Diagnosis (%) Sex (%) Total

Year

AD Others Male Female
2014 7 (8.54) 0 (0) 1(4.3) 6 (10.2) 7 (8.5)
2015 7 (8.54) 2 (2.44) 2(8.7) 7 (11.9) 9 (11.0)
2016 14 (17.07) 2 (2.44) 5(21.7) 11 (18.6) 16 (19.5)
2017 14 (17.07) 3 (3.65) 5(21.7) 12 (20.3) 17 (20.7)
2018  11(13.41) 2 (2.44) 5(21.7) 8 (13.6) 13 (15.9)
2019 7 (8.54) 1(1.22) 2(8.7) 6 (10.2) 8 (9.8)
2020 10 (12.2) 2 (2.44) 3(13.0) 9 (15.3) 12 (14.6)
Total 70 (85.37) 12 (14.63) 23 (28.0) 59 (72.0)

This shows the yearly distribution of dementia with sex from 2014 to 2020. A total of 82 data
were collected over a period of 7 years from 2014 to 2020. The diagnosis was broadly segmented

into two namely Alzheimer’s disease (AD) and others (Vascular dementia, VAD and Lewy body



dementia, LWD). In the year 2014, there were 7 recorded cases of dementia representing 8.5%.
All the 7 cases were AD. Out of the 7 cases, 1 (4.3%) was a male while 6 (10.2%) were females.
In 2015, 9 cases were recorded, 7 (8.54%) of the cases were AD while 2 (2.44%) were others.
2(8.7%) were males while 7(11.9%) were females. In 2016, 16 cases were recorded. 14(17.07%)
were AD while 2 (2.44%) were others. Out of the 16 cases 5 (21.7%) occurred in males while 11
(18.6%) occurred in female. In 2017, 17 cases were recorded. 14 (17.07%) were AD while
3(3.65%) were others out of the 17 cases, 5 (21.7%) occurred in males while 12 (20.3%)
occurred in females. A total of 13 cases were recorded in 2018, 11 (13.41%) were AD while 2
(2.44%) were others. 5 (21.7%) occurred in males while 8 (13.6%) occurred in female. In 2019,
8 cases were recorded. 7 (8.54%) were AD while 1 (1.22%) were others. 2 (8.7%) occurred in
male while 6 (10.2%) occurred in females. And finally, in 2020, 12 cases were recorded. 10
(12.2%) were AD while 2 (2.44%) were others; 3 (13.0%) were males while 9 (15.3%) were

females.
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Figurel: Yearly distribution of dementia types (AD; Alzheimer's diseases, LBD; Lewy body

dementia, VAD; vascular dementia)
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Figure 2: Yearly distribution of dementia types by sex

Table 3: Disease type and Sex
Sample size: 82 [Males = 23 and Females = 59]

) SEX Chi-square
Disease 9
Male Female x“-Value df P-value

AD 17 53

24.3% 75.7%

3.356 1 0.067

Others 6 6

50.0% 50.0%

23 59

TOTAL

28.0% 72.0%

This compared the sex- associated distributional difference in the type of dementia and found out

that of the 82 patient data collected 70 of the patient had Alzheimer’s disease of which 17



(24.3%) were males whereas 53 (75.7%) were females while 12 patient have other types of
dementia (vascular and lewy bodies dementia) of which 6(50.0%) were males and 6(50.0%)

were females.

Table 4: Disease type associated with diabetes

Sample size: 82 [Males = 23 and Females = 59]

DIABETES Chi-square
SEX )
No Yes x“-Value df P-value
Male 15 8
65.2% 34.8%
0.278 1 0.598
Female 42 17
71.2% 28.8%
57 25
TOTAL
69.5% 30.5%

This showed that 25(30.5%) patients have diabetes of which 8(34.8%) were males and
17(28.8%) were females whereas, 57(69.5%) patients do not have diabetes of which 15(65.2%)

were males and 42(71.2%) were females (x*[df=1]=0.278;P=0.598).

Table 5: Disease type associated with hypertension

Sample size: 82 [Males = 23 and Females = 59]

SEX HYPERTENSION Chi-square
No Yes x*>-Value df P-value
Male 12 11
52.2% 47.8%
0.028 1 0.866
Female 32 27
54.2% 45.8%
44 38
TOTAL

53.7% 46.3%




Table 6: showed that out of the 82 patients data collected 5(6.1%) patients have hypertension of
which 1(4.3%) was a male and 4(6.8%) were females. 77(93.9%) patients do not have
hypertension of which 22 representing 95(7%) were males and 55 representing (93.2%)were
females(x?[df=1] =0.171;P=0.679).

Table 6: Disease type associated with depression
Sample size: 82 [Males = 23 and Females = 59]

DEPRESSION Chi-square
SEX 5
No Yes x“-Value df P-value
Male 22 1
95.7% 4.3%
0.171 1 0.679
Female 55 4
93.2% 6.8%
77 5
TOTAL
93.9% 6.1%

This table showed that out of 82 patients data collected 38(46.3%) patients have depression and
44(53.7%) do not. 11(47.8%) males have depression and 12(52.2%) do not whereas 27(45.8%)

females have depression and 32(54.2%) do not (x*[df=1] =0.028;P=0.866).

Table 7: Disease type associated with smoking

Sample size: 82 [Males = 23 and Females = 59]

SMOKING Chi-square
SEX )
No Yes x“-Value df P-value

Male 16 7

69.6% 30.4%

4.031 1 0.095

Female 52 7

88.1% 11.9%

TOTAL 68 14



82.9% 17.1%

This table showed that out of the 82 patients data collected 14(17.9%) patients smokes of which
7(30.4%) were males and 7(11.9%) were females whereas 68(82.9%) patients do not smoke of

which 16(68.6%) were males and were 52(88.1%) were females (x*[df=1] =4.031;P=0.095)

Table.8: Disease type associated with alcohol intake

Sample size: 82 [Males = 23 and Females = 59]

Alcohol Intake Chi-square
SEX )
No Yes x“-Value df P-value
Male 14 9
60.9% 39.1%
0.296 1 0.587
Female 32 27
54.2% 45.8%
46 36
TOTAL
56.1% 43.9%

Table 8 shows that 36 patients representing (43.9%) patients took alcohol and out of the 36,
9(39.1%) were males and 27(45.8%) were females. 46 patients representing (56.1%) do not take

alcohol of which 14(60.9%) were males and 32(54.2%) were females (x*[df=1]=0.296;P=0.587).

Table 9: Disease type associated with family history
Sample size: 82 [Males = 23 and Females = 59]

Family History Chi-square
SEX )
No Yes 0°-Value df P-value
Male 22 1
95.7% 4.3% 1.838 1 0.175

Female 50 9



84.7% 15.3%
72 10
87.8% 12.2%

TOTAL

Table 9 shows that out of the 82 patients data collected, 10(12.2%) patients have a family history
of dementia and of which 1(4.3%) was a male and 9(15.3%) were females whereas, 72(87.8%)
patients do not have a family history of dementia of which 22(95.7%) and 50(84.7%) were males

and females respectively (x’[df=1]=1.838;P=0.175).

DISCUSSION

Dementia cases are seen to occur in both male and female of varying age bracket but with high
level of disparity. Age remains the greatest risk factor for dementia and the prevalence in
population aged 60years and older is vastly increase when compared to other ages . Multiple
studies have shown that the incidence of dementia occurs more in women than in male, meaning
that there are more women at greatest risk based on age. It is known that women have a greater
prevalence of Alzheimer disease (AD) than men, at least partly because women live longer "8,
Sex differences in biological factors (sex hormones), health factors (cardiovascular risk), and
social factors (education levels) are hypothesized to contribute to sex differences in dementia
risk (%100,

From the study a total of 82 patient data were collected and out of 82 patient data collected, 59
(72.0%) were females while 23 (28.0%) were males. This study reveals that dementia and
Alzheimer ishighly prevalent in females than in males. This finding agrees with ™ who
conducted a study in Nigeria to investigate the prevalence and occurrence of dementia. His study

revealed a higher prevalence of dementia in females than in males. Also, ™ who investigated the



prevalence and occurrence of dementia among patients aged 65 years and above in Cataloma
(Spain) revealed that patients with dementia cases were mostly women.Many studies noted
females had higher incidence rates of dementia and AD than males, especially in the oldest age
groups ™ 1 while other studies demonstrated no significant gender differences **. Some
previous studies have also found a higher incidence of dementia and AD in females, especially in
those suffering from dementia at age 85 or those suffering from AD at age 80 > 1, which may
be partially explained by the neuroprotection effects of estrogen among females until menopause
(8] It is also hypothesized that the longer female life expectancy may be another possible
interpretation with respect to the higher incidence of dementia and AD among females 7.

In the present study, the mean age analysis of the onset of dementia was 68.44+8.96 for males
and 70.74+12.98 for females. This simply means that the mean age for dementia diagnosis is
lower in male than in female. This finding is in line with 8 who conducted a study in Taiwan to
investigate the age, gender, incidence and prevalence of dementia and Alzheimer’s disease. His
study revealed that the mean age for dementia was significantly lower in male than in female.
The proven fact about Alzheimer is that the gene responsible for this disease is already in the
brain decades before the onset.Our study revealed that age is not alone a factor but there some
variables that predisposes female to Alzheimer disease and this is supported by ™ who reported
that dementia and AD are not natural processes of ageing. Although the incidence of dementia
and AD begins to elevate sharply after 65 years ™ ! a meta-analysis suggested that the
incidence of dementia and AD increased slowly or plateaued after age 90 *%.

Regarding the comorbidities, Diabetes, Depression and Hypertension, 25 patients representing
30.5% has diabetes whereas 57 patients representing 69.5% does not have such condition; 38

patients (46.3%) have depression while 44 patients (53.7%) do not have and 5 patients (0.1%)



have hypertension whereas 77 patients (93.9%) do not have such medical condition. This is
indicative of the fact that depression and diabetes were associated with an increased risk of
dementia as compared to hypertension. Our study revealed that hypertension and diabetes were
major risk factor in Males while depression is a risk factor in Females. This finding is in
accordance with ! whose work on systematic review on the risk and protective factors for
Alzheimer disease and cognitive decline showed that for medical factor diabetes, depression and
traumatic brain injuries in males were all associated with increased risk of Alzheimer disease.
Also, 2 identified that depression, hypertension, diabetes, arthritis and atherosclerosis
significantly increased the risk of Alzheimer disease.

Furthermore, our study indicates that for life style 14 patients (17.1%) smoke while 68 patients
(82.9%) do not. Also, 36 patients (43.9%) indulge in alcohol intake while 46 patients (56.1%) do
not. This reveals that both smoking, and alcohol intake is associated with the risk of dementia.
This finding is in line with ™ who opined that history of alcohol intake is a significant risk
factor for dementia in Nigeria. Y also identified that smoking and alcohol indulgence were all
risk factors associated with dementia.Although smoking and alcohol intake has been recorded as
a risk factor and this can only account for the males because males are more addicted to smoking
and alcohol than females, but the present study showed that smoking is a majority risk factor in
Males while Alcohol is a major risk factor in Females.

For family history, the study revealed that out of the 82 cases that were studied, 10 patients
(12.2%) have family relatives that were diagnosed with Alzheimer disease whereas 72 patients
(87.8%) do not. This study showed that family history is a risk factor in Females than in males,
which a proven evidence that dementia could be hereditary since genes can be inherited from

parents. This finding is in line with ! whose work reveals that all genotypes of APOE e4 allele



are associated with an increased risk of Alzheimer’s disease whereas APOE €2/2, €2/3 and €3/3
were found to be marginally significant protective factors for Alzheimer’s disease.

The incidence and prevalence of dementia was higher in female 59 (72.0%) than in male
23(28.0%) and this is because females are care givers and are prone to depression. This study
also revealed that Alzheimer’s disease 70 (85.4%) is the leading cause of dementia. These

findings are well supported by

who opined that of all cases of dementia, Alzheimer’s disease
has the highest incidence than other rare forms. More so, ! reported in his study that female
consistently had a higher incidence and prevalence of dementia and Alzheimer’s than males.

The reason women are disproportionately affected by this disease is not fully know but could be
attributed to the fact the women are more vulnerable to stress, anxiety and depression.Majority of
females were emotionally traumatized and sexually abuse during the early and late stages of their
lives which lead to sleep deprivation and decline in cognitive function. Hormonal imbalance
which causes decline in estrogen is another recognizable factor why females are at high risk of
developing dementia and Alzheimer disease more than their male counterpart.

Furthermore, a trend was also observed in the data indicating that the incidence and prevalence
of dementia increased progressively from 2014 through 2016 and climaxed at 2017 with total
recorded cases of 17. Then a declined was observed in 2018 and further declined in 2019 and
then an increase was seen in 2020. These could be because of poor recording of dementia cases
and the negligence in this disease. In Nigeria, the sharp increase observed in the year 2020 could

because of the rise in anxiety and depression due to Covid-19 pandemic, and this affected more

females than males.



CONCLUSION

Alzheimer disease is tagged as an old age problem and therefore receives little or no attention.
Females suffering from this disease are stigmatized and the family are advice not to waste their
resources. The gender disparity in dementia and AD is alarming, therefore strategic plans to help
women suffering from this condition is highly recommended because dementia is not just a
natural ageing problem but a progressive distortion in the brain tissues caused by accumulation
of hormonal imbalances, emotional trauma, abuse and other stress related conditions that females

encountered at different stages of their life time.

RECOMMENDATION AND LIMITATION

It is recommended that records of patients with Alzheimer disease should be made accessible to
researchers to best evaluate and check the spread and trend of the disease and use as a tool to
educate and enlighten the general public as well as health care professionals handling Dementia
and Alzheimer disease cases as the main limitation to this study is access to patients records in

other Dementia and Alzheimer disease care centers to have more and robust data for the study.
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