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Abstract 

Objective : To examine the association of physical and biochemicaJ risk factors for 

dementia and cognitive status in an urban population based Thai elderly. 

Material and Method : This study was part of an integrated health research project 

from 1997 to 1999. Subjects were 550 elders who lived in a community within 10 km from 

Siriraj Hospital, Bangkok, Thailand. They were 55 years and older. Thai mental state exami­

nation (TMSE) was applied to all subjects as the screening test for dementia. Those who 

scored less than or equal to 24 out of 30 were categorised as having cognitive impairment 

or suspected of having dementia, and they were then examined in detail for the diagnosis 

of dementia using the DSM IV criteria. Blood pressure and body weight were recorded. Blood 

was drawn for biochemical and haematological analysis including the serology for syphilis 

and thyroid function test as the basic screening investigation for dementia. Descriptive data, 

expressed as the mean, standard deviation, Pearson Chi square and ANOV A tests were 

analysed with SPSS 9.0 in the study. 

Results : Of 550 subjects, 261 ( 4 7.45%) were classified as the normal subjects 

group, 49 (8.91 %) as the cognitively impaired group, and 240 (43.82%) as the dementia 

group. 377 subjects (68.55%) were female and the distribution of females in each subgroup 

ranged from 63.3 - 75.5 per cent. The mean age in the normal group was 67.47 ± 6.05 

years, the cognitively impaired group was 70.14 years and the dementia group was 69.63 ± 
9.21 years. Systolic blood pressure (BP), diastolic BP, serum cholesterol, SOOT, GOT, 

serum albumin, haemoglobin, MCHC, neutrophil counts and weight were statistically 

significant factors that were associated with cognitive status. Both systolic and diastolic 

BP were high in the higher cognitive status group. Serum albumin, serum cholesterol 
levels and body weight were also higher in the high cognitive status group. 
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Coilclusion : This study demonstrated an association between nutritional status 

and cognitive status in Thai elderly. Poorer nutritional factor in lower cognitive function 

individuals might explain a lower of both systolic and diastolic BP in the dementia subjects 

compared to the healthy subjects. 
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There are two forms of dementia, rever­
sible and non-reversible. Two related factors are 
important: the prevalence of reversible demen­
tia and the outcome of treatment of reversible 
dementia. Clarfield published a monograph stating 
that partial recovery was seen in 8 per cent 
and full recovery in 3 per cent of patientsO). 
Treatment of reversible dementia has the best 
results in its most frequent causes: depression 
and drug intoxicationC2). Blood tests looking for 
etiology of reversible dementia in every patient 
with dementia are still recommended. 

Another traditional assumption is that 
there are two forms of dementia Alzheimer's 
disease (AD) and vascular dementia (VaD). Recent 
epidemiological evidence shows that vascular 
risk factors may possibly be important in the 
etiology of dementia in general and of both VaD 
and ADC3-5). Blood pressure (BP) has been an 
interesting focus on cognitive function and is 
viewed as a potential reversible risk factor for 
dementia. Elevated BP and hypertension are 
known to be associated with the presence and 
with amount of white matter hyperintensities 
(WMHis)C6-8) and cerebral atrophy(9). Evidence 
suggests that larger volumes of WMHI are asso­
ciated with lower levels of cognitive function(lO). 

Our study aimed to examine the relation­
ship between blood pressure (BP), physical, 
haematological and biochemical risk factors and 
cognitive status in Thai elderly. 

MATERIAL AND METHOD 
This study was part of the Integrated 

Health Research Project for Thai Elderly at the 
Faculty of Medicine Siriraj Hospital conducted 
from 1997 to 1999. A door to door survey and 
record of the elderly dwelling in the area within 10 
km around Siriraj Hospital, Bangkok, was per­
formed. Names of these elders were recorded as 
participants in the study. Their ages were fifty-five 
years and older. Of these 550 subjects were 
recruited for our case-control study. We catego­
rised the elders into the dementia group, the 
cognitive impairment group and the normal group. 
Thai Mental State Examination (TMSE)(ll) was 
applied as a screening cognitive test for all 
subjects. Those whose score being less than 
or equal to 24 out of 30 but did not meet the 
criteria for diagnosis of dementia, were defined as 
cognitively impaired. Dementia was diagnosed 
according to the DSM IV criteriaC12). 

Arterial blood pressure was measured 
with a mercury sphygmomanometer with subjects 
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s1ttmg and resting for an hour before the record­
ing. Two readings were done and the lower 
reading was recorded. Systolic and diastolic blood 
pressure were defined as Korotkoft phases 1 and 
5 respectively. 

All subjects had six hours of overnight 
fasting and blood was drawn the next morning for 
haematological and biochemical analyses, serology 
for syphilis and the thyroid function tests. Body 
weight was recorded in the morning. 

All analyses were conducted with SPSS 
9.0 statistical software. Descriptive analyses, 
ANOV A, Bonferroni post hoc multiple compa­
risons and Pearson Chi square test were used in 
this study. 

RESULTS 
There were 261 elders who were cogni­

tively normal and mobile. Two hundred and forty 
subjects met DSM IV criteria for the diagnosis 
of dementia. Etiologies of dementia were not 
explored in these subjects. Forty-nine elders 
were recruited as a cognitively impaired group 
(Table 1). The majority in these three groups of 
elders were female, and they were aged less than 
80 years. 

Biochemically, there was statistically 
significant difference among the three groups in 
serum cholesterol, liver enzymes and serum 
albumin levels. Although the mean concentration 
of liver enzymes in these three groups were 
different, it was not clinically significant. Other 
parameters of the liver function test were normal. 
The higher the levels of serum cholesterol, and 
serum albumin, the higher the cognitive status 
of the elderly. From our observation, we found 

Table 1. Subject characteristics. 

Sex: Male n (%) 
Female n (%) 

Age:~ 69yrs n (%) 
70-79yrs n (%) 
80yrs n (%) 

mean±SD (yrs) 
range (yrs) 

TMSE (mean±SD) 

Dementia 
(n=240) 

81 (33.8) 
159 (63.2) 
116 (48.3) 
89 (37.1) 
35 (14.6) 

69.63±9.21 
57-96 

17.89±7.36 
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a higher body weight in the group of higher 
cognitive status group. These biochemical para­
meter differences could be explained by a nutri­
tional status factor. However, we did not explore 
other confounders such as history of antihyper­
tensive medication, chronic illnesses, educational 
levels and depression. 

There were some haematological para­
meters that showed significant difference among 
the three groups. However, these figures were not 
clinically significant. 

DISCUSSION 
Four to ten per cent of the Thai elderly 

had an abnormal thyroid function test, but none 
had clinical hypothyroidism or hyperthyroidism. 
An abnormal thyroid status when treated is a rever­
sible condition. This high prevalence confirms the 
added value of diagnostic tests for reversible 
dementia. A positive serology for syphilis was 
found in upto fourteen per cent in the elderly 
which suggested that a thorough investigation 
for potential treatable causes for dementia are 
necessary, including routine screening tests for 
thyroid function and syphilitic infection in the 
Thai subjects with dementia. 

Weight loss has been shown to be asso­
ciated with the severity and progression of 
Alzheimer's disease (AD)03) and may occur 
before a diagnosis of AD04). We confirm that in 
our cross-sectional study weight loss occurred 
before the diagnosis of dementia. However, other 
acute or chronic illnesses may .:ontribute to 
weight loss. We did not explore these confound­
ing factors. In our results, acute phase responses 
in blood tests did not show a clinically signifi-

Cognitive 
impairment 

(n=49) 

12 (24.5) 
37 (75.5) 
25 (51) 
18 (36.7) 
6 (12.2) 

70.14±7.19 
60-87 

20.92±2.87 

Normal subjects 
(n=261) 

77 (29.5) 
184 (70.5) 
170 (65.6) 
78 (30.1) 
II (4.2) 

67.47±6.05 
55-85 

26.7±1.87 
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Table 2. Association of physical factors and blood results with cognitive status in Thai elderly 
(mean±SD). 

Dementia 

Systolic BP (mmHg) 134±22 
Diastolic BP (mmHg) 81±11 
Fasting blood glucose (mg/dL) 119±56 
BUN(mg/dL) 16.5±8.8 
Creatinine (mg/dL) 1.14±0.71 
Cholesterol (mg/dL) 231±53 
Triglyceride (mg/dL) 158±116 
HDL (mg/dL) 53±18 
LDL (mg/dL) 163±41 
SGOT (unit/L) 28±19 
GGT (unit/L) 22.8±16 
Alkaline phosphatase (unit!L) 91±35 
Total protein (g/dL) 7.9±0.6 
Albumin (g/dL) 4.3±0.6 
Total bilirubin (mg/dL) 0.67±0.75 
Serum T4 (microgm/dL) 9.5±10.7 
TSH (micro unit/mL) 2.2±6.8 
Hemoglobin (g/dL) 12.9±1.8 
Hematocrit (%) 39.2±5.0 
WBC(x103~) 7.3±7.4 
MCV (fL) 87.2±9.8 
MCHC (g/dL) 32.8±1.5 
Platelet count (x J03/~) 270±106 
Neutrophil(%) 59.0±12.6 
Eosinophil(%) 3.7±4.5 
Weight (kgms) 53.59±10.94 

* < 0.05, ** < 0.01, *** < 0.001 

cant change. Only those which were nutritionally 
related such as serum cholesterol, serum trigly­
ceride and serum albumin levels showed a signi­
ficant change in the relation to weight change. 
In the population studies of elderly, weight loss 
was shown to be predictive of the mortality(l5, 
16). In AD, weight loss of ;:::, 5 per cent in any 
patient was a significant predictor of mortality 
(17). Some population-based data suggest that 
a lower mortality rate occurs among people who 
gain small to moderate amounts of body weight 
in comparison to people who lose weight08). Our 
study suggests that more attention to nutrition 
should be beneficial for the elderly with cognitive 
impairment or with dementia. 

Hyperglycemia is a known vascular risk 
factor for dementia. It compounds ischaemic 
burden of the brain by increasing anaerobic 
metabolism and lactic acidosis overproduction 
(19). It is associated with insulin resistance(20) 
and decreased cholinergic transport across the 
blood-brain barrier(21). Nevertheless, in this 

Cognitive Normal p value 
impairment subjects 

139±25 141±24 0.009** 

83±13 86±13 0.001** 

114±56 119±62 0.884 

16.5±8.8 16.6±8.7 0.992 

1.06±0.27 1.03±0.22 0.137 
251±51 250±51 0.001** 
178±80 167±106 0.461 

53±15 53±15 0.997 
161±49 163±44 0.959 
36±51 27±11 0.024* 

48.6±63.4 39.6±42 0.040* 
95±29 92±34 0.881 
8.1±0.5 8.0±0.7 0.418 
5.1±0.4 4.9±0.7 <0.001*** 

0.66±0.54 0.59±0.23 0.307 
8.2±1.8 8.2±2.1 0.152 
1.7±3.5 1.8±2.5 0.668 

13.2±1.7 13.4±1.6 0.004** 
40.5±4.7 41.1±5.1 0.001** 

7.5±2.2 6.8±1.7 0.494 
89.8±8.9 89.0±7.7 0.060 
32.5±1.5 32.2±1.9 0.004** 
294±83 260.5±67.2 0.034* 

53.5±9.2 53.3±28.0 0.020* 
3.3±2.5 4.1±3.7 0.355 

54.79±10.48 57.77±11.33 0.001** 

sample set of data, we did not find any positive 
relationship of hyperglycemia with dementia. This 
may be due to heterogeneity of our dementia 
group which had not been fully investigated. 

We demonstrated that blood pressure had 
a tendency to decrease as the cognitive function 
declined. Blood pressure has statistically signi­
ficant association with cognitive function. We 
did not have information on anti-hypertensive 
medication in these elders. However, in a previous 
report from the Kungsholmen Project(22), they 
conducted a cross-sectional community-based 
Swedish cohort of 1,736 people aged between 
7 5-101 years, and then retested them after an 
average follow-up period of 40.5 months. They 
found no :>ignificant relationship between low 
or high blood pressure and the risk of develop­
ing cognitive impairment among persons taking 
or not taking antihypertensive medication. At 
baseline study, they found that both systolic 
and diastolic blood pressures were positively 
and significantly related to the mini mental state 
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Table 3. Percentages of abnormalities in physical factors and blood results in association with 
cognitive status in Thai elders. 

Dementia 

Systolic BP ~140 mmHg 46.0 
Diastolic BP ~90 mmHg 36.3 
Fasting blood glucose ~126 mg/dL 25.8 
BUN >20 mg/dL 14.2 
Creatinine > 1.5 mg/dL 8.5 
Cholesterol >200 mg/dL 77.0 
Triglyceride >200 mg/dL 19.8 
HDL <35 mg/dL 10.8 
LDL >160 mg/dL 40.9 
SGOT >40 unit/L 13.2 
GGT >50 unit!L 6.5 
Alkaline phosphatase > 117 unit!L 12.7 
Total protein <6.6 g/dL 3.2 
Albumin <3.5 or >5.5 g/dL 9.3 
Total bilirubin >1.2 mg/dL 5.8 
Serum T4 <4.5 ~-tg/dL 8.6 
TSH >4 microunitlmL 10.6 
VORL-reactive 2.8 
TPHA-reactive 7.2 
Hemoglobin <12 or> 18 g/dL 27.9 
Hematocrit <37 or >52 g/dL 34.8 
WBC <4 or >llxi03/J.!L 11.6 
MCV >IOOtL 3.8 
MCHC <33 g/dL 52.2 
Platelet count <440x 1 o3tJ.!L 5.1 
Eosinophil >7% 15.2 

examination (MMSE) score. So, we conclude 
that the actual blood pressure per se has an 
effect on cognition regardless of antihypertensive 
medication. Prince MJ et al(23) also found that 
antihypertensive medication seems to have little 
or no effect on the association or cognitive 
impairment. They concluded that it favoured the 
importance of underlying pathology rather than a 
direct effect of blood pressure itself on cognitive 
decline. In the Goteborg Study(24), a longitudinal 
population based examination of a cohort of 382 
normal subjects was conducted and found that 
eighteen participants who developed dementia 
between the age 79 and 85 had significantly 
higher systolic blood pressure at 70 and higher 
diastolic pressure at 70 and 75 than those who 
did not develop dementia. The association be­
tween high blood pressure and cognitive declina­
tion remains controversial. In the Honolulu-Asia 
Aging Study(26) and the Framingham Study,(26) 

Cognitive Nonnal p-value 
Impairment Subjects 

49.0 53.8 0.252 
53.1 53.8 0.001* 
16.3 22.5 0.372 
20.4 14.3 0.517 

4.2 0.031* 
83.7 88.0 0.011* 
32.7 24.4 0.158 

8.2 5.8 0.198 
43.9 52.2 0.406 
16.3 10.4 0.427 
28.6 17.9 0.041* 
10.2 12.0 0.899 

1.2 0.430 
12.2 16.6 0.102 
6.1 1.9 0.086 
4.1 5.8 0.395 

10.2 10.9 0.988 
4.1 2.7 0.864 

14.3 10.4 0.272 
26.5 13.1 <0.001* 
24.5 15.1 <0.001* 
10.2 3.9 0.006 
10.2 3.5 0.097 
63.3 69.1 0.003* 

4.1 1.2 0.047 
8.2 13.5 0.447 

they showed no associatiOn between high blood 
pressure and cognition in their cross sectional 
analysis but there was strong association in the 
longitudinal analysis. Our study demonstrated there 
was a significantly lower level of blood pressure 
in the group with cognitive impairment. We also 
demonstrated poorer nutritional status namely 
body weight, cholesterol and albumin levels, in the 
cognitive decline groups. Therefore, this poorer 
nutritional status may be related to lower blood 
pressure or may even be a cause of lower blood 
pressure. 

In conclusion, we demonstrated an asso­
ciation of poor nutritional status and low blood 
pressure levels with the cognitive impaired status 
in Thai elderly. Careful nutritional evaluation in 
persons with a cognitive problem is required. 
A Public Health policy should emphasise primary 
and secondary prevention concerning poor nutri­
tion status in older adults in Thailand. 

(Received for publication on October 20, 2000) 
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U'i::'lf1m 377 "l1tl (ffltJI'l::: 68.55) LtlurJ'r1~~LLI'l::m"lm::"l1tl'lJfl~LWA'r1{~~1uLL(;]l'l::n~l-IAn'l!l1fl~L\J1l\>l'ilffltJI'l:: 

63.3 n~ 75.5 L\JLL(;]i'l:::n~l-<~An'l!/1 m~T~mu~tJ Atl 67.47±6.05 tl1un~l-lt.ln~. 70.14+7.19 mun~l-l~flm'i 
Yl1~1\J'lJiJ~fil-IEl'IUnW~iJ~ LL!'l:: 69.63+9.21 m un~l-< l'l"l-<tl~Lafl).J U"l~tJ~fJI"!lll-<ffl-ltrurfnufil-<'i"lfllllWnl'iYl1~1\J 
'lliJ~@iJ~ (cognitive status) hiLLri l"ll1l-<~U11'lii\>l~l'l"L\>I~ LL!'l::: 1\>ILLiJ!'l"L\>1~, 1::~u 1'lJ~u1uL~iJ\>I~l-<1nnl1'r11mvhnu 
150 lll'l~nfl-<(;]m\>I'B~m. 1::~u SGOTLLI'l::: GGT. "l::~ULLiJI'l\!~u1uL~fl\>l, 51l-l 1nl'luu, MCHC, ~lulu UlL\>I'iWI'l 

LLI'l:::~1'r1Un'lliJ~rJ~~mQ l"ll1l-<~utl'l'i1\>IJ~ ~i'l'L\>1~ LLI'l:: 1\>ILLtJ!'l"t\>1~ "l::~l'i1~~1un~l-<rJ~~fim"lnrnwm'il11~1\J'lJfl~ 
fil-<EJ~Yi&i "l:::~ULLEli'l\J~U. T~LI'lfil\>lmiJI'lLUL~iJI'ILLI'l::~1'r1Un'llmrJ~~mQ "l::~l'i1~~n11rJ~~mQ~~"l-<"l"lfllllWnT'iYl1~1u 

..J ... I .._, 

'llfl~l'l"l-<iJ~Yl\>IL 'lfu nu 

Rc'll : m"lFlmn'i~tJflf~if wu11~fll1~<ffl-ltrurfnuYi'lf~L"lU'llfl~rnl::tmu1m-i LLI'l::fil-<'i'inrnwm"ll11~lu 
'llfl~fi).J iJ~ nl'i~flrnl:; L11'1f\J1nl'i'lliJ~~1~nl tJffi~&\1 \J rJ~flm'iYl1~1\J'lJtJ~fi).J fl~UnW~tJ~J'u tll"ltJfiUl tJ n~mL 'r1(;)'llfl~nl"l~ 
~Rl1l-<~u ll'l'i'l\>1~1 LLi'l::YI1 hmm'iY11~1U'lliJ~l'l"l-<munw~fl~Ln\>l'itu hi 

1'm'J'Jtll L&nlltli'J-Q,f. U!l~'f LL~J.IcnfR, mo~ft-nytpj 'mqj~'J'IIii'i, LLft::flltll:: 

'~"'YIJ.I1!JL'Yif1m4LL'Ytflri "1 2544; 84: 468-474 

• <n'llll'lllth:::alYlimn. ml'li'lllmrpma(j]{ 

•• "l'llll'lllLl'lll'!lfl(;lf~'W-.:j, 
••• fll'llll'lllt;im.MYiEJ, ml'll'lllt:nrJ"il'flfl(j]{ 

•••• 't1iJJEJ"i:::tJl(;llYltll, flm'W<f~Lfl1~m"iloltl,l'llll:::LL YiYIEJAlfl(;lfm;l'llVWltJlOi, ~'t1llYIEJlli'EJ~~(;10i, n(~LYIYi'1 1 0700 

t m;~mnifi~-ltJL1'\Jauua'\J'\J<llnamioi'mLvi~'lll~ L1'WYI'Wl-i'EJu~ut.b::~llllU Vi r1 2540-2542 
~ ~ . . 


