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Background: Dementia will inevitably increase in the aging world. Moreover, there is no cure for dementia. Therefore, 
primary prevention is very important. There are several factors possibly and/or certainly influencing dementia risk including 
non-modifiable and modifiable risk factors. There are evidences that the risk of developing dementia may be reduced by 
modifiable risk factors. 
Lifestyle factors: The strategies are to encourage regular physical and mental exercise in midlife and in late-life. Those 
include cognitive activity and higher education, mentally demanding occupations or participation in mentally challenging 
leisure activities, being more socially active, a diet that is low in saturated fat, a diet with lots of fruits and vegetables, 
smoking cessation, and prevention of head injury, with loss of consciousness
Chronic disease factors: The strategies are to prevent high blood pressure, especially at midlife, diabetes, high serum 
cholesterol, especially at midlife, and depression or high depressive symptoms.
Conclusion: It is important to develop a systematic public-health strategy and research specific to primary prevention of 
dementia in Thailand with the evidence-based medicine.
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 There are currently 18 million people with 
dementia in Europe, Africa, Asia, and Latin America, 
and nearly 29 million demented subjects are predicted 
by 2050(1). Dementia is one of the most common 
diseases in the elderly, with crude prevalence rates 
between 5.9% to 9.4% for subjects aged over 65 in the 
European Union(2). In Thailand, the prevalence rate is 
about 1.8 to 3.3%(3,4). Dementia drastically affects daily 
life and personal activities and has numerous clinical 
complications. Thus, it is not surprising that the cost 
of care for patients with dementia is more than twice 
the average cost of care for other chronic diseases(5). 
Moreover, there is no systematic public-health strategy 
for primary prevention of dementia in Thailand. 
 There are several factors possibly and/or 
certainly influencing dementia risk such as aging, 
gender, genetic influence, early-life deleterious 
conditions, Inborn physical attributes, Illiteracy/lack 
of early education, environmental stress, vascular        
risk, lifestyle, and traumas/accidents(6). Prevention 
appears to be particularly prominent for antidementia 

strategies. Those are negatively seen due to the lack of 
cure of dementia. However, they can be constructively 
approached because they can be carried out within a 
multidimensional scheme with the highest chances of 
success, if adopted in the early adulthood. Primary 
prevention is directed against dementia prior to its 
biological onset or against dementia’s risk factors.               
A great deal of attention is being dedicated to the 
identification and modulation of factors that have a 
large potential to be modified before the onset. 
Therefore, the author’s focus on modifiable risk factors 
associated with dementia risk include physical, 
cognitive, and social activities, diet, smoking,  alcohol 
consumption, head injury, diseases, drugs, supplements, 
and vitamins. Those are for the primary prevention of 
dementia. Moreover, the author focuses on prevention 
in healthy people, excluding mild cognitive impairment.

Physical activity
 Regular physical exercise is associated with 
better cognitive function and reduced risk of cognitive 
decline and dementia. Many studies show that exercise 
undertaken in midlife and in late-life reduce the risk 
of dementia. Even simple exercise like walking has 
been shown beneficial. In a prospective study of             
2,509 aged 70 years or older, cognitive performance 
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measured by a modified Mini-Mental State Examination 
(MMSE) at baseline, 3, 5, and 8 years was shown to 
remain substantially stable at follow-up in those 
subjects performing weekly moderate or vigorous 
exercise (odd ratio (OR), 1.31; 95% confidence interval 
(CI), 1.06-1.62)(7). Moreover, Cassilhas et al conducted 
randomize controlled trial (RCT) on 62 healthy elderly 
of average age 69 years. It showed that a 24-weeks 
program of Moderate- and high-intensity resistance 
exercise programs provided an improvement in 
cognition(8). In a prospective two years study of 18,766 
healthy women aged 70 to 81 years, it revealed that 
higher levels of activity, including walking, were 
associated with better cognitive performance(9). In 
addition, walking is associated with a reduced risk of 
dementia from a prospective six years study of 2,257 
healthy men aged 71 to 93 years. It showed that men 
who walked the least (<0.25 mile/day) experienced         
a 1.8-fold excess risk of dementia compared with        
those who walked more than 2 miles/day (17.8 vs. 
10.3/1,000 person-years; relative hazard [RH], 1.77; 
95% CI, 1.04-3.01)(10). More recently, RCT with 120 
elder adults showed that aerobic exercise training by 
fast walking 40 minutes three times per week for one 
year increased the size of the anterior hippocampus, 
caudate nucleus, and BDNF (a mediator of neurogenesis 
in dentate gyrus) comparing with the control group 
(stretching exercise)(11). Even dancing was found to        
be associated with a lower risk of dementia in a 
prospective cohort of 469 subjects, older than 75 years, 
following a median follow-up of 5.1 years(12).

Cognitive activity
 Higher participation in mentally stimulating 
activities is associated with better cognitive function 
and reduced risk of cognitive decline and dementia. 
Those with a history of higher education, mentally 
demanding occupations, or participation in mentally 
challenging leisure activities are consistently found          
to have a lower risk of developing dementia. More 
recently, the systematic review from the Cochrane 
Library analyzed from 24 RCTs of 2,339 healthy 
elderly average 69.9 years old showed that training 
program of cognitive domain improved mental 
capability immediately and delayed verbal recall 
significantly(13). In addition, systematic review from 
seven RCTs found that cognitive training intervention 
such as computer-based training and paper and pencil 
training on memory in healthy elderly produced          
strong and persistent protective effects on longitudinal 
neuropsychological performance for more than two 

years(14). Any type of training such as memory, 
reasoning, or speed of processing could improve 
cognition. Moreover, reasoning training resulted in   
less functional-decline in self-reported instrumental 
activities of daily living (IADLs). Furthermore, 
cognitive training improved cognitive abilities specific 
to the abilities trained for five years after the initiation 
of the intervention(15). Level of education can prevent 
cognitive decline. In a prospective study, cognitive 
performance measured by MMSE at baseline, 3, 5, and 
8 years was shown to remain substantially stable at 
follow-up in those subjects who had high school 
education level or greater (OR, 2.75; 95% CI, 1.78-4.26) 
and ninth grade literacy level or greater (OR, 4.85; 
95% CI, 3.00-7.87)(7). Furthermore, a seven-years 
prospective study of 1,433 healthy elderly aged                   
65 years or older, measuring cognitive performance 
and diagnosis of dementia, showed that the crystallized 
intelligence reduced incident of dementia and cognitive 
decline (population attributable fraction, 18.11%;       
95% CI, 10.91%-25.42%)(16). Frequent cognitive 
activity in old age has been associated with reduced 
risk of Alzheimer disease (AD) in a prospective study 
of 700 healthy elderly. The present study showed that 
more frequent participation in cognitive activity was 
associated with reduced incidence of AD (hazard ratio 
(HR), 0.58; 95% CI, 0.44-0.77). On the other hand, a 
cognitively inactive person was 2.6 times more likely 
to develop AD than a cognitively active person(17). 
Daily mental activities such as work complexity          
have been associated with a decreased risk of           
dementia (relative risk (RR), 0.85; 95% CI, 0.75-0.95) 
in the Kungsholmen Study(18). 

Social activity
 Being more socially active is associated         
with reduced risk of cognitive decline and dementia. 
This has been shown in many studies measuring         
social engagement in different ways. Combining social 
activity with mental and/or physical activity may 
provide even greater benefit in reducing the risk of 
developing dementia. The risk of dementia was 
decreased in subjects with high leisure activities         
(RR, 0.62; 95% CI, 0.46-0.83)(19). Moreover, Karp et al 
conducted a three years prospective study. It showed 
that the risk of dementia was decreased in subjects with 
higher mental, physical, and social activity by 0.71 
(95% CI, 0.49-1.03), 0.61 (95% CI, 0.42-0.87) and 
0.68 (95% CI, 0.47-0.99), respectively. In addition, the 
most beneficial effect was present for subjects with 
high scores in all or in two of the components of 
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activities (RR, 0.53; 95% CI, 0.36-0.78)(20). Wilson       
et al concluded that the risk of AD was more than 
doubled in lonely persons compared with persons      
who were not lonely from a four years prospective 
study of 823 healthy elderly(21). Moreover, larger        
social networks have a protective influence on 
cognitive function among elderly women from a five 
years prospective study. Incidence of dementia in 
women with larger social networks was 0.74 (95% CI, 
0.57-0.97), compared with women with smaller social 
networks(22). 

Diet
 Diet, low in saturated fat and high in fruits 
and vegetables have been associated with better 
cognitive function and reduced risk of dementia.     
Morris et al found that high vegetable but not fruit 
consumption may be associated with a slower rate             
of cognitive decline with older age. The overall mean 
change in cognitive performance score per year was a 
decline of 0.04 standardized units in the elderly. In the 
elderly who had an average of 2.8 servings of vegetable 
per day, the decline was slower by 0.019 standardized 
units per year (p = 0.01). Moreover, in elderly who had 
an average of 4.1 vegetable servings per day was  
slower by 0.018 standardized units per year (p = 0.02), 
but it was not associated with the fruit consumption(23). 
On the other hand, Ritchie et al concluded that fruit 
and vegetable consumption of more than two servings 
per day can prevent dementia in a population by 6.46%, 
95% CI, 0.15%-13.06%)(16). However, the Doetinchem 
Cohort Study concluded that total intake of fruits and 
vegetables was not or was inconsistently associated 
with cognitive function and cognitive decline. This            
is because higher reported vegetable intake was 
associated with lower information processing speed  
(p = 0.02) and worse cognitive flexibility (p = 0.03)               
at baseline. However, with a smaller decline in 
information processing speed (p<0.01) and global 
cognitive function (p = 0.02) at follow-up of 10 years, 
in middle-aged men and women(24). For fish and           
meat consumption, a cross-sectional study in low-          
and middle-income countries revealed that fish 
consumption reduced risk of dementia (Poisson 
regression prevalence ratios (PR), 0.81; 95% CI,          
0.72-0.91) in all sites except India. On the other         
hand, meat consumption increased the risk (PR, 1.19; 
95% CI, 1.07-1.31)(25). Luchsinger et al concluded that 
higher intake of calories and fats may be associated 
with higher risk of AD. Subjects who had a high caloric 
intake (1,870 Kcal per day) increase a risk of AD 

comparing with low caloric intake (758 Kcal per day) 
(HR, 1.5; 95% CI, 1.0-2.2)(26). For Mediterranean diet, 
higher adherence to the diet was associated with        
lower risk for AD (OR, 0.76; 95% CI, 0.67-0.87; 
p<0.001)(27).

Smoking 
 Smoking is associated with an increased risk 
of dementia. Peter et al concluded from systematic 
review of 28 studies that the risks of Alzheimer disease, 
vascular dementia (VaD), dementia, and cognitive 
decline were 1.59, 1.35, 1.16, and 1.2 time respectively 
in the current smoking elderly comparing with non-
smoking(28). Moreover, in an eight years prospective 
study, it was found that not smoking reduced the risk 
of dementia (OR,1.84; 95% CI, 1.14-2.97)(7). In 
addition, heavy smoking in midlife had an increased 
risk of dementia, AD, and VaD for more than two 
decades after the prospective study. Furthermore, 
compared with nonsmokers, those smoking more         
than two packs a day had an elevated risk of dementia 
(HR, 2.14; 95% CI, 1.65-2.78), AD (HR, 2.57; 95% CI, 
1.63-4.03), and VaD (HR, 2.72; 95% CI, 1.20-6.18) 
respectively(29).

Alcohol consumption
 Consumption of moderate amounts of alcohol 
has been associated with better cognitive function and 
reduced risk of dementia. However, excessive amounts 
over time can increase the risk. In a prospective study, 
it was found that binge drinking (i.e., alcohol exceeding 
the amount of 5 bottles of beer or a bottle of wine on 
1 occasion at least monthly) in midlife was associated 
with an increased risk of dementia (RR, 3.2; 95% CI, 
1.2-8.6)(30). On the other hand, in a meta-analyses of 
15 prospective studies, light to moderate drinkers            
RRs of AD, VaD, and dementia compared with 
nondrinkers were 0.72 (95% CI, 0.61-0.86), 0.75             
(95% CI, 0.57-0.98), and 0.74 (95% CI, 0.61-0.91), 
respectively(31). Moreover, in systematic review of              
23 studies, small amounts of alcohol may be protective 
against dementia (random effects model, RR, 0.63; 
95% CI, 0.53-0.75) and AD (RR, 0.57; 95% CI,                 
0.44-0.74) but not for vascular dementia (RR, 0.82; 
95% CI, 0.50-1.35) or cognitive decline (RR, 0.89; 
95% CI, 0.67-1.17)(32). 

Head injury
 Head injury, with loss of consciousness, is 
associated with an increased risk of subsequent 
cognitive decline and dementia. In a population-based 
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prospective historical cohort design of men who were 
World War II Navy and Marine veterans found that 
moderate (HR, 2.32; 95% CI, 1.04-5.17) and severe 
head injuries (HR, 4.51; 95% CI, 1.77-11.47) in young 
men may be associated with increased risk of AD and 
other dementias in late life. However, mild head 
injuries were inconclusive(33). In addition, a systemic 
review of 15 case-control studies revealed that head 
injury is a significant risk factor for AD (OR, 1.58; 
95% CI, 1.21-2.06). However, one from 15 case-
control study concluded that risk of head injury in    
those with AD only found in males (males: OR, 2.29; 
95% CI, 1.47-2.06 and females: OR, 0.91; 95% CI, 
0.56-1.47)(34).

Diseases
1. Hypertension
 High blood pressure, especially at midlife, is 
consistently associated with an increased risk of 
developing dementia. Treatment of hypertension has 
been found to reduce the risk of cognitive decline and 
dementia. However, the Cochrane Library of four   
RCTs found that type of antihypertensive medications 
in the elderly could not prevent cognitive decline. 
However, most studies ended before completion             
such as the three trials that reported adverse effects 
requiring discontinuation of treatment(35). However, 
The Honolulu Asia Aging Study on Japanese American 
revealed in hypertensive men, the duration of the 
antihypertensive treatment is associated with a reduced 
risk for dementia and cognitive decline. For each 
additional year of treatment, there was a reduction                
in the risk of incident dementia (HR, 0.94; 95% CI, 
0.89-0.99)(36). In addition, an eight years prospective 
study in hypertensive elderly showed Antihypertensive 
drug use was associated with 8% (95% CI, 15% to -1%) 
risk reduction of dementia per year of use for               
persons 75 years old or younger, but no significant 
reduction in persons older than 76 years old (95% CI, 
-11% to 4%)(37). 

2. Diabetes 
 Diabetes is associated with an increased         
risk of developing dementia. A systematic review of 
15 studies revealed that diabetes was associated with 
a faster decline in cognitive function (RR, 1.47;               
95% CI, 1.25-1.73), AD (RR, 1.39; 95% CI, 1.16-1.66) 
and VaD (RR, 2.38; 95% CI, 1.79-3.18)(38). In addition, 
a seven-year prospective study revealed diabetes 
increased the risk of dementia in the elderly (4.88%; 
95%, 1.87%-7.98%)(16). Moreover, in a 27-year 

retrospective cohort study among older patients with 
type 2 diabetes, a history of severe hypoglycemic 
episodes was associated with a greater risk of dementia. 
Compared with patients with no hypoglycemia, 
patients with single or multiple episodes had a graded 
increase in risk with fully adjusted HRs, for one episode 
(HR, 1.26; 95% CI, 1.10-1.49), two episodes (HR, 
1.80; 95% CI, 1.37-2.36), and three or more episodes 
(HR, 1.94; 95% CI, 1.42-2.64)(39). 

3. Dyslipidemia
 High serum cholesterol, especially at midlife, 
is associated with an increased risk of developing 
dementia. A meta-analysis of 18 studies found that  
high midlife total cholesterol increased the risk of AD 
and any dementia. On the other hand, no association 
between high late-life total cholesterol and AD or any 
dementia. In addition, there was no association between 
high midlife or late-life total cholesterol and VaD(40). 

4. Overweight, obesity, and metabolic syndrome
 Obesity and high serum cholesterol, especially 
at midlife, is associated with an increased risk of 
developing dementia. A meta-analysis of four studies 
concluded that first, high adiposity increased risk of 
AD. Second, waist circumference in old age, a measure 
of central adiposity, may be a better predictor of 
dementia than body mass index (BMI). Third, lower 
BMI predicts dementia in elderly people. Finally, 
weight loss may precede dementia diagnosis by 
decades(41). In addition, a case-control study in the 
elderly confirmed that both overweight and obesity at 
midlife, independently increase the risk of dementia, 
AD, and VaD. Compared with normal BMI (20-25), 
overweight and obesity at midlife were related to 
dementia with odds ORs (95% CIs) of 1.71 (1.30-2.25) 
and 3.88 (2.12-7.11), respectively(42). Moreover, the 
four years Three City prospective study in the elderly 
found that metabolic syndrome as a whole and           
several of its components such as hypertriglyceridemia 
and low HDL-C had a negative impact on global 
cognitive from MMSE (HR, 1.22; 95% CI, 1.08-1.37) 
and specific cognitive function from Benton Visual 
Retention Test (HR, 1.13, 95% CI, 1.01-1.26)(43).

5. Depression
 People with depression or high depressive 
symptoms have, on average, a higher risk of developing 
dementia. Analysis from 11 case-control studies 
showed that history of depression was found to be 
associated with AD, significantly in episodes of 



J Med Assoc Thai Vol. 96 No. 2  2013 255

depression more than 10 years before AD onset. No 
association was found with anti-depressant treatment 
and the three major life events considered in the 
analysis, death of spouse, death of a child, and 
divorce(44). In addition, a cross-sectional, family-based, 
case-control study found that there was a significant 
association between depression symptoms and AD 
(OR, 2.13; 95% CI, 1.71-2.67). When the depression 
symptoms first occur within one year before the onset 
of AD, the association was higher (OR, 4.57; 95% CI, 
2.87-7.31). However, when the depression symptoms 
first occur more than one year before the onset of            
AD, the association was lower (OR, 1.38; 95% CI, 
1.03-1.85). In families where depression symptoms 
first occurred more than 25 years before the onset of 
AD, there was still a modest association (OR, 1.71; 
95% CI, 1.03-2.82)(45). 

Limitations of studies 
 There are some limitations in the studies. 
First, because the delay from initial brain changes to 
clinical dementia is known to be long, it is possible 
that an effect of intervention, positive or negative, will 
take many more years to manifest. Second, the 
definitions of dementia diagnoses are not standard such 
as some researches were obtained from medical record. 
Third, there might be some subjects with undiagnosed 
dementia in the cohort; some cases might have been 
missed in participants who had died. Therefore, some 
selective survival effect cannot be ruled out. Fourth, 
some lifestyles are highly unlikely making it not 
possible to conduct an RCT. Therefore, it may never 
be feasible to answer with absolute certainty. Finally, 
we cannot exclude the possibility that other unmeasured 
factors may be influencing the association. Therefore, 
future research, large longitudinal studies involving 
several occasions of measurement from midlife to late 
adulthood are essential. Additionally, meta-analysis 
studies or systemic reviews also need to answer the 
questions. 

Conclusion
 Dementia will inevitably increase in an aging 
world. There is no cure for dementia. However, there 
is evidence that the risk of developing dementia may 
be reduced by modifiable risk factors. It is important 
to develop systematic public-health strategy and 
research specific for primary prevention of dementia 
in Thailand with evidence-based medicine.
 Lifestyle factors, regular physical exercise           
in midlife and in late-life is associated with better 

cognitive function and reduced risk of cognitive decline 
and dementia. Cognitive activity is associated with 
better cognitive function and reduced risk of              
cognitive decline and dementia. Those with a history 
of higher education, mentally demanding occupations, 
or participation in mentally challenging leisure 
activities are consistently found to have a lower risk 
of developing dementia. Being more socially active is 
associated with reduced risk of cognitive decline and 
dementia. This has been shown in many studies 
measuring social engagement in different ways. 
Combining social activity with mental and/or physical 
activity may provide an even greater benefit in reducing 
the risk of developing dementia. Diet, low in saturated 
fat and high in fruits and vegetables have been 
associated with better cognitive function and reduced 
risk of dementia. Smoking is associated with an 
increased risk of dementia. Head injury, with loss of 
consciousness is associated with an increased risk of 
subsequent cognitive decline and dementia. 
 Chronic disease factors such as high blood 
pressure, especially at midlife, is consistently 
associated with an increased risk of developing 
dementia. Treatment of hypertension has been found 
to reduce the risk of cognitive decline and dementia. 
Diabetes is associated with an increased risk of 
developing dementia. High serum cholesterol, 
especially at midlife, is associated with an increased 
risk of developing dementia. People with depression 
or high depressive symptoms have, on average, a higher 
risk of developing dementia.
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การปองกันระดับปฐมภูมิในปจจัยที่ปรับเปลี่ยนไดของโรคสมองเสื่อม

พัฒนศรี ศรีสุวรรณ

ภมูหิลงั: โรคสมองเสือ่มมแีนวโนมมากขึน้เรือ่ยๆเนือ่งจากผูสงูอายมุจีาํนวนมากขึน้ รวมกบัปจจุบนัยงัไมมทีางรกัษาโรคสมองเสือ่ม
ใหหายขาด ดงันัน้การปองกนัระดับปฐมภูมจิงึมคีวามสําคญัอยางมาก ซึง่ปจจยัเสีย่งตอการเกิดโรคสมองเส่ือมมทีัง้ปจจยัที่ไมสามารถ
ปรับเปล่ียนได และปจจัยที่สามารถปรับเปลี่ยนได แตบทนิพนธนี้จะนําเสนอในปจจัยท่ีสามารถปรับเปลี่ยนได
ปจจัยดานวิถีการดํารงชีวิต: รณรงคใหมีการออกกําลังกายใหสมํ่าเสมอท้ังในวัยกลางคน และวัยสูงอายุ กระตุนการใชความคิด 
และสงเสริมใหมกีารศึกษาระดับสงู รวมถึงการมีอาชีพทีต่องใชความคิดหรือมกีจิกรรมยามวางท่ีใชความคิดสามารถลดความเส่ียงตอ
โรคสมองเสือ่มได สงเสรมิใหมกีารเขาสงัคม รบัประทานอาหารทีด่ตีอสุขภาพ คอื ไขมนัต่ํา มผีกัและผลไมมาก หยดุสูบบหุรี ่ปองกัน
การกระแทกบริเวณศีรษะ โดยเฉพาะการกระแทกรุนแรงจนหมดสติ
ปจจัยดานโรคเรื้อรังตางๆ: ปองกันและควบคุมความดันโลหิตสูง ไขมันสูงโดยเฉพาะในวัยกลางคน และวัยสูงอายุ โรคเบาหวาน 
และโรคซึมเศราหรืออาการซึมเศรา
สรุป: ควรมีการรณรงคโดยอาศัยหลักฐานทางวิชาการในการปองกันระดับปฐมภูมิของโรคสมองเสื่อม และสงเสริมงานวิจัยใน
ประเทศไทยตอไป


