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Abstract

Objectives: The etiology of Alzheimer’s disease is supposed to involve environmental exposure and genetic vulnerability. The
present study aimed to assess the association between Alzheimer’s disease and its risk factors.
Methods: We conducted a case-control study of 95 Alzheimer’s disease patients and 98 matched controls. All participants (case and
control groups) were examined by mini-mental state examination. This information was collected by a risk factor questionnaire
from January to June 2019. Data were analyzed using logistic regression analysis via SPSS-22 software.
Results: The findings revealed the effect of risk factors’ odds ratios on the occurrence of Alzheimer’s disease by logistic regression
analysis. Sex (female), chronic disease, loneliness or being single, and family history showed positive associations with AD, whereas
daily physical exercise, religious beliefs, high level of social communication, and male sex had negative associations with AD devel-
opment (P < 0.05).
Conclusions: The study highlighted the difficulty of etiology and recommended that the effective interventions for social support
of older people, psychological condition, chronic disease, and lifestyle may be promising preventive policies.
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1. Background

Alzheimer’s disease (AD) is the most common type of
dementia. In 2019, total expenses for providing long-term
and hospice care for people aged ≥ 65 years with demen-
tia and AD were estimated to be almost $290 billion world-
wide. From 2000 to 2017, total deaths due to CVA, heart
disease, and prostate cancer diminished, while reported
deaths due to AD significantly increased by 145%. In 2018, al-
most 16 million family members and other voluntary care-
givers provided 18.5 billion hours of care to individuals
with AD or dementia (1). The disease not only has a signif-
icant impact on the patient and his/her family’s quality of
life but also has high social and economic costs (2). The to-
tal annual budgets are estimated at $507.49 billion in 2030
and $1.89 trillion in 2050 (3). According to studies, an in-
crease of more than 300% will be seen in India, China, and
other South Asian countries, about 70% of which are at-
tributed to AD. In Iran, it is predicted that by the next three
decades, 25% of the population will become old, and eight
to 10% will suffer from AD (4).

The main features of AD are familial and idiopathic. In

the family type, which accounts for approximately 5% of
the cases, AD begins before 65, while the idiopathic type
accounts for 95% of the cases and is associated with aging
and some identified risk factors (4). Cerebrovascular dis-
ease, diabetes, hypertension, obesity, and hyperlipidemia
are most important among modifiable factors (5). Some
comprehensive studies identified other factors, including
smoking, depression, mental inactivity, physical inactivity,
poor diet, and low education level (6). It is estimated that
one-third of AD cases are related to these factors and thus
preventable (7).

The eight important modifiable risk factors include
low cognitive reserve, tobacco use, sedentary lifestyle,
obesity, hypertension in middle age, and diabetes, in se-
quence, and each factor accounts for between 2% and 20%
of AD risk (8). Ennis et al. (2017), in a 10-year longitudinal
study, observed the increased cortisol levels in 1,025 partic-
ipants in 24-h urine samples (9). Also, smoking by stimulat-
ing pro-inflammatory action in the immune system is as-
sociated with an increased risk of AD (10). Controversially,
protective factors like cognitive reserve, physical activity,
and estrogen are associated with reduced AD risk (11).
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A better understanding of the triggering or protec-
tive factors involved in initiating/progressing or delay-
ing/suppressing AD seems essential to promote and de-
velop new interventions and treatments (12). Preventive
strategies by delaying the onset of AD can reduce the global
economic burden and social impacts of the disease (13). Ac-
curate control of AD risk factors plays a major role in ad-
vancing these mitigating and preventive strategies (14).

The pathogenesis of AD, besides genetic and societal
factors, is the consequence of various environmental fac-
tors. By the growth of society, new exposure to environ-
mental factors and their adverse effects, which may be
imposed on human healthiness, is not completely recog-
nized. It is a common matter of consensus that environ-
mental factors may lead to AD based on hereditary predis-
position (15).

In Iran, by 2050, it is projected that around 33% of the
population is over 60, which leads to an increase in AD
cases and high annual costs (about $ 1,500 per person for
AD) for the treatment of these patients (16). But so far,
scarce research has been conducted on AD among the el-
derly population of the southwest region of Iran. How-
ever, the importance of the present study and the need for
a more coherent study of risk factors associated with AD
seem to be increasingly essential.

2. Objectives

The purpose of this study was to identify the risk fac-
tors of AD with emphasis on the role of the individual, en-
vironmental, and occupational factors in the elderly popu-
lation of Dezful city. It is hoped that the results of this study
can be effective in preventing this disease and promoting
community health, especially for the elderly.

3. Methods

The study was conducted at the Grand Hospital af-
filiated with the Dezful University of Medical Sciences
(DUMS), Iran, from January to June 2019. We enrolled 95 AD
patients who were admitted to the Grand Hospital, a major
medical center in the north of Khuzestan province, during
the study period if they were aged 60 years or older. The AD
patients had a certain diagnosis and were followed up by
psychiatrists. All 98 control participants were matched for
age, with no genetic relatedness to each other or the case
participants. These participants had been admitted to the
general ward of the hospital for conditions other than neu-
rological problems. Every control subject was given a thor-
ough clinical and neurological examination to rule out any

progressive cognitive deficit before entering the study. All
participants were examined by the Mini-Mental State ex-
amination (MMSE). It is a commonly used set of questions
for screening for cognitive function (17). This examination
is merely used to indicate the presence of cognitive impair-
ment (18).

3.1. Risk Factor Interview

The information about risk factors was collected from
their caregivers by a structured risk factor questionnaire
designed based on a literature review and being assessed
for content validity by an expert panel. The charted risk fac-
tors included demographic, social, and lifestyle character-
istics.

3.2. Statistical Analysis

We used SPSS version 22 for data analysis. Cases and
controls were matched for age and sex. Categorical risk fac-
tors were analyzed by the chi-square test. Logistic regres-
sion analysis was used to control the inter-correlation of
significant risk factors.

3.3. Ethical Consideration

This research and its protocol were supported and ap-
proved by the Tehran University of Medical Sciences and
Health Services (ethics code: IR.DUMS.REC.1396.1).

4. Results

4.1. Demographic Data

A total of 95 AD patients and 98 controls took part in
the study. Table 1 shows the comparison of age, sex, educa-
tion, habitat, duration of illness, age of onset, social status,
and MMSE score between AD patients and controls.

According to Table 2, gender, marital status, occupa-
tion type (non-agriculture or agriculture), chronic disease,
religious beliefs, social support, AD family history, num-
ber of family members, and history of surgery were signif-
icantly different between the case and control groups.

As shown in Table 2, concerning family and genetic fac-
tors, the frequency of positive family history of dementia
was significantly different between AD cases and controls.
Concerning other risk factors, age, gender, marital status,
occupation, social status, chronic disease, religious beliefs,
social support, positive family history of AD, physical activ-
ity, and smoking showed significant associations with AD
development. The odds ratios and adjusted odds ratios of
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Table 1. Description of Study Participants

Characteristics Controls AD Patients

Age (y), mean ± SD 73.3 ± 9.07 72.5 ± 9.3

Gender, No. (%)

Male 60 (31) 29 (15)

Female 38 (20) 66 (34)

Habitat, No. (%)

Urban 59 (30) 69 (36)

Rural 39 (20) 26 (13)

MMSE 26.5 ± 3.4 15.1 ± 7.6 < 0.001a

Duration of illness, y - 3.5 ± 2.3

Age of onset, y - 67.2 ± 7.2

Education, No. (%)

Graduate 6 (3) 7 (3)

Undergraduate 92 (48) 88 (46)

Social status, No. (%)

Average 68 (35) 59 (30)

Low 29 (15) 36 (19)

aThe difference is significant.

the association of the aforementioned factors with the oc-
currence AD were calculated by logistic regression analy-
sis. All quantitative and qualitative variables that showed
a difference with P < 0.15 in the case and control groups
were included in regression analysis, and the following re-
sults were obtained.

Of all variables included in the model, having religious
beliefs, having an active lifestyle, and having a crowded
family as protective factors showed a significant inverse
relationship with the chance of developing AD (Table 3).
Thus, people who were single or lived alone were 0.2 times
more likely to develop AD than those who were married
(P = 0.003, OR = 0.2). Also, people who had a history of
chronic diseases were 0.6 times more likely to develop AD
than those who had not (P = 0.003, OR = 0.2). In addition,
AD family history was found to be another risk factor (P =
0.008, OR = 1.51). Participants with religious beliefs were
0.6 times less likely to develop AD (P = 0.005, OR = 0.6).

Also, regular walking, or in other words, having an ac-
tive lifestyle, was found as a protective factor against AD so
that the chance of getting AD reduced by 0.8 times in peo-
ple who had active life (P = 0.015, OR = 0.8).

5. Discussion

Significant points should be described in our study
methodology. First, all participants were examined by
a neurologist via standard criteria (diagnostic certainty).
Second, all participants (case and control) came from our
grand hospital (sampling bias). Third, the patients and
their families may have had a greater incentive to remem-
ber the risk factors (recall bias).

5.1. Being Single

The study analyzed the correlation between marital
status and AD and found that the former could increase the
risk of the latter (OR = 0.2). These results are in line with
Huang et al.’s research (2014) that showed diabetic patients
were 1.76 times more at risk of AD development than non-
diabetics (19). The results suggest that those living alone
as unmarried may be at risk of early-onset and late-onset
dementia (20).

5.2. Chronic Disease

Our findings revealed that chronic diseases, includ-
ing hypertension, diabetes, and hyperlipidemia are risk
factors for AD (OR = 0.2). These results are in line with
Huang et al.’s research (2014) that showed diabetic pa-
tients were 1.76 times more at risk of AD development than
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Table 2. Frequency Distribution and Comparison of Risk Factors in Case and Control Groups

Controls AD Patients P-Value

Quantitative Characteristic, Mean ± SD

Age 73.3 ± 9.07 72.5 ± 9.3 0.832

Qualitative Characteristic, No. (%)

Gender < 0.05a

Male 60 (31) 29 (15)

Female 38 (20) 66 (34)

Marital status < 0.05a

Single (divorced, widowed, separated) 26 (14) 59 (30)

Married 72 (37) 36 (19)

Occupation 0.05a

Non-agriculture 45 (23) 23 (12)

Agriculture 21 (12) 10 (5)

Chronic disease 0.07a

Yes 61 (31) 50 (31)

No 37 (20) 45 (23)

Religious beliefs 0.05a

Yes 90 (46) 56 (29)

No 7 (5) 39 (20)

Social support 0.3

Yes 67 (35) 69 (36)

No 31 (16) 26 (13)

AD family history 0.05a

Yes 0 19 (10)

No 98 (51) 76 (39)

Physical activity 0.1a

Yes 49 (25.5) 38 (20)

No 49 (25.5) 57 (29)

Smoking 0.19

Yes 18 (9) 7 (3)

No 80 (41) 88 (45)

Head trauma 0.5

Yes 11 (11.2) 11 (11.6)

No 87 (88.8) 84 (88.4)

Chemical exposure 0.3

Yes 16 20

No 82 75

Number of family members 0.03a

4 or fewer 13 24

More than 4 85 71

Having surgery 0.14a

Yes 72 26

No 26 33
a Difference at P < 0.15

non-diabetics (33-22). Hypertension is a cardiovascular el-
ement that increases the risk of AD development. The
findings revealed that lipids’ abnormal metabolism may
create pathologic processes in AD development (21). Hy-
perlipidemia can affect important cell functions by less
cell membrane flexibility, potential oxidation, diminution,

and accumulation (22).

5.3. Family History

Our findings showed that a familial history of AD is a
risk factor. We found that the presence of AD in family
members could increase the risk of AD (OR = 1.5). This re-
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Table 3. Regression Analysis of Factors Affecting the Incidence of Alzheimer’s Disease in Two Groups of Patients and Controls

B S.E. P-Value Exp (B) = OR

Gender (being female) 0.443 0.532 0.05 3.08

Being single 1.653 0.548 0.003 0.2

Harmful occupation 0.128 0.132 0.334 0.9

Chronic disease 1.504 0.332 0.029 0.6

Having religious believe -2.751 0.589 .000 0.6

Having surgery 22.477 0.432 0.998 0.234

Active lifestyle -1.013 0.418 0.015 0.4

Having a crowded family -0.223 0.505 0.03 0.8

AD family history 0.050 0.432 0.008 1.51

sult is in line with Wolter et al.’s study (2017), showing that
a positive parental history of AD increased the incidence
risk of AD and dementia (23). First-degree families of pa-
tients with AD are at more lifespan risk of developing AD
than the rest of the population. To the degree that genetic
factors are concerned, this risk may be moderate because
of the existence of the apolipoprotein E allele. Almost 15 -
20% of AD cases may be attributed to this risk (24).

5.4. Physical Exercise

The present study results showed that physical exercise
had a protective role against AD. Physical activity can de-
crease the AD risk up to half (OR = 0.4). These findings are
in line with others (25). Physical activity plays a protective
role against AD by importing brain circulation, facilitation
of neurons and synapses production, less diminished neu-
ral, preservation of vulnerable brain areas, and improve-
ment of pathologic processes of AD development such as
accumulation of Aβ and Tau phosphorylation (26).

5.5. Religious Beliefs

According to the present study results, religious be-
liefs, including doing special behaviors and participation
in special ritual events, may reduce AD development by
half. Koeing’s study (2012) showed that religion and spiri-
tual activity such as praying, studying Quran, and spiritual
communication can preserve synaptic activities and delay
cognitive deterioration (27).

5.6. High Level of Social Communication

A high level of social communication or support is
known as a protective factor against AD. Although in the
present study, we found no significant evidence, some
studies showed that BDNF is an essential molecule for

synaptic plasticity and neural repair (28). Thus, by increas-
ing social communication and support levels, BDNF can in-
crease. In contrast, people with a low level of social com-
munication have a low level of BDNF. Thus, by decreasing
the BDNF level, the risk of AD may increase. Factors re-
lated to the environment may stimulate releasing alpha-
secretase in susceptible individuals and result in upsurg-
ing dementia risk (29).

5.7. Sex

We also found that females had a higher risk of AD de-
velopment (OR = 3). The AD development risk was three
times more in females than in males. These findings are in
line with other related studies (29). However, several stud-
ies have not shown sex differences to be significant. Thus,
both sex and gender may affect differences in the devel-
opment, progression, diagnosis, and clinical AD incidence
and prevalence (30).

In summary, sex (female), chronic disease, loneliness,
and family history showed a positive association with AD,
whereas daily physical exercise, religious beliefs, high level
of social communication, and the male sex had a negative
association with AD development.

The main limitation of this study is the essentially
modest sample size for this very infrequent disorder. We
plan to continue to collect further samples to allow for re-
production in due course.

5.8. Conclusions

This is the first epidemiologic study in Iran that takes
into account almost important risk factors and protective
factors for AD suitable to be intervened via personal, clin-
ical, and public strategies. The current study highlighted
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the difficulty of its etiology and showed that effective in-
terventions for social support of older people, psychologi-
cal condition, chronic disease, self-care, and lifestyle may
be promising preventive policies. More high-quality co-
hort studies and randomized controlled trials focusing on
these elements are essential.
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