
Relationships of Vitamin Bl, B12, Folate and the 
Cognitive Ability of the Thai Rural Elderly 

PRASERT ASSANTACHAI, M.D., M.R.C.P.(UK)*, 
PREYANUJ YAMWONG, M.D., M.Sc. *, 
TASSANEE CHONGSUPHAUAISIDDHI, M.D., D. T.M.& H.* 

Abstract 
The comparisons of the levels of vitamin B 1, B 12 and folate between the elderly with good 

and poor cognitive ability are the goals of this study. 203 subjects enrolled in 3 geriatric centers 
of Ratchaburi province and nearby were recruited. All the subjects were tested with structured Thai 
Mini Mental State Examination (TMSE) questionnaire by trained examiners. With the cut off point 
of 23 out of 30 in TMSE, 31 per cent were designated as poor cognitive group. Radiodilution assay 
was used to determine the level of serum B12 and red cell folate while the TPP effect was pro­
cessed by spectrophotometry. The prevalence of vitamin B1, B12 and folate deficiency were 30.2 
per cent, 3.8 per cent and 8.2 per cent consecutively. None of the studied vitamin levels was shown 
to be significantly different between the poor and good cognitive group suggesting no proved 
indication to the use of vitamin Bl, Bl2 and folate in the healthy elderly with poor cognitive 
function. 

It is well known that many vitamins of the 
B-group, especially thiamin, nicotinic acid, pyrido­
xine, folic acid and cyanocobalamin play important 
roles in brain metabolism( 1 ,2). In addition, their 
deficiencies are associated with neurological and 
psychological disorders(3-6). Consequently, it is 
tempting to consider these deficiencies may be the 
causative factors or even exacerbate the underlying 
brain pathology. The widespread use of vitamin Bin 
various forms is, therefore, very common for the 
sake of improving brain performance especially 

among those feeling decreased cognitive ability i.e. 
the elderly who already suffer most from high risk 
of adverse drug reaction from polypharmacyC7). 

The purpose of our study was, firstly, to 
look for the epidemiology of cognitive impairment 
among the Thai elderly living fairly independently 
in a rural community. Secondly, the prevalence of 
vitamin B deficiency particularly thiamin, cyanoco­
balamin and folic acid among the Thai elderly are 
also required. Finally, the differences of the con­
cerned vitamin B levels between those of the 
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elderly with normal cognitive scores and those 
with poor cognitive scores are needed to verify the 
benefit of increment of body vitamin B level. 

Population and Method 
The study design was a cross-sectional 

study. The sample population were selected by sys­
tematic randomization from the name lists of the 
members enrolling in three geriatric day centers in 
Ratchaburi and Samut Songkhram province which 
are 100 kilometres and 60 kilometres south of 
Bangkok respectively. All of them were well living 
in the rural community independently attending the 
geriatric day centers for the purpose of health pro­
motion and socialization. They were asked to starve 
for 12 hours before the arrival of the research team 
at the day centers in the morning and had venu­
puncture done. After all the blood samples were 
obtained, they were quickly transported within a 
cool container back to our laboratory in Siriraj Hos­
pital. Consequently, the sample population were 
assessed for their cognitive ability by employing 
Thai Mental State Examination (TMSE), a mental 
test specifically developed for the Thai elderly by 
"Train the Brain Forum Committee of Thailand" in 
which geriatricians, neurologists, psychiatrists and 
psychologists from every teaching hospital in Thai­
land participated(8). TMSE is based on 6 categories 
namely orientation (6 points), registration (3 points), 
attention (5 points), calculation (3 points), language 
and abstract thinking (10 points) and recall (3 
points). The total score was 30 points with the 
average of 27.38 ± 2.02 points among the normal 
healthy Thai elderly surveyed in 1993. The cut-off 
point for the normal cognitive ability is a score 
over 23 points (mean - 2 SD) while the elderly who 
scored 23 or less would be allocated in the poor 
cognitive group. 

Regarding the biochemical assay of the 
vitamin level, all the blood samples were kept 
under -20°C and tests more closely associated 
with tissue-bound vitamin i.e. functional tests, were 
employed indicating their long term nutritional 
status. Thus, thiamin pyrophosphate (TPP) effect, 
rather than just erythrocyte transketolase level, 
reflected the thiamin status. The 3 milliliter hepari­
nized whole blood was processed by spectrophoto­
metry to determine TPP effect. Radiodilution assay 
employing Co57 isotope was used to determine 
the level of serum B 12. Finally, microbioassay using 
lactobacillus casei A TCC 7 469 and spectrophoto-

metry were the methods for determining red cell 
folate(9). 

Statistical analyses used in our study were 
percentage, means and standard deviation as well 
as the student t test for the comparisons of various 
vitamin levels between the two groups of the sam­
ple population i.e. the normal and poor cognitive 
groups identified by their performance on TMSE. 

RESULTS 
After systematic randomization, there 

were 123 females and 80 males with a female to 
male sex ratio of 1.54 : 1 participating in the study. 
Not all the blood samples obtained were tested for 
the various vitamin level as some of them were 
clotted due to error during the process of venu­
puncture. The mean age of female elderly and male 
elderly were 68.83 ± 7.25 years and 70.01 ± 5.64 
years respectively. The mean age of the whole 
sample population was 69.3 ± 6.67 years with the 
minimum value of 60 years and the maximum 
value of 87 years. The range of TMSE score was 
from 8 to 30 with the mean of 25.13 ± 4.95 points. 
As far as the sexual difference of TMSE score is 
concerned, the mean value of the male and female 
elderly were 26.26 ± 4.08 and 24.39 ± 5.34 points 
respectively. The minimum TMSE score of the 
female elderly was 8 points while that of the male 
elderly was 14 points, both groups shared the same 
maximum value of 30 points. When using the 
cut-off point of over 23 points to differentiate 
between the normal and poor cognitive group, 
there were 63 out of 202 cases or 31 per cent who 
were allocated in the poor cognitive group. In this 
particular group, the female elderly contributed up 
to nearly 70 per cent, on the other hand, the poor 
cognitive male elderly was only 19 out of 80 cases 
or 23.8 per cent among the male elderly. 

Table 1 demonstrates the basic popula­
tion background between the normal and poor 
cognitive groups discriminated by TMSE. The P 
value derived from Chi-square test for the qualita­
tive data and Mann Whitney U-test for the non­
parametric quantitative data are also shown. 

Regarding the thiamin or vitamin B 1 
status, the mean value of thiamin pyrophosphate 
effect was 11.41 ± 8.04 per cent with the minimum 
value of 0 per cent and the maximum value of 47.6 
per cent. With the normal range of 0-15 per cent, 
the prevalence of thiamin deficiency was 61 out of 
202 cases or 30.2 per cent. Among this group, the 
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Table 1. Comparisons of basic background between the normal and poor cognitive groups. 

Normal group Abnormal group P value 

!.Sex 
male 61 19 0.083 

female 77 44 

2.Age mean±SD 67.9 ±5.8 72.4±7.5 0.001 

3. Education 
none 5 22 

primary school 109 39 0.000 

secondary school and higher 21 2 

4. Financial status 
very poor 10 5 
poor without savings 55 36 0.099 
with some savings 54 19 
good 17 3 

Table 2. t-tests for the various vitamin B levels of the normal and poor cognitive score groups. 

Variable No. of Cases 

TPP Effect 
Normal score gr. 138 
Abnormal score gr. 63 

VitaminB12 
Normal score gr. 108 
Abnormal score gr. 51 

Red Cell Folate 
Normal score gr. 103 
Abnormal score gr. 44 

ratio of male to female elderly was 21 to 40 cases 
or 1: 1.9, if, however, looking within each sex 
group, the prevalence of thiamin deficiency was 
26.3 per cent in the male group and was 32.8 per 
cent in the female group. 

The mean value of serum cyanocobalamin 
was 424.89 ± 314.62 pg/ml with the range of 110 
to 3727 pg/ml, there was no obvious difference 
between the mean value of the male and female 
elderly i.e. 425.48 ± 172.36 and 424.48 ± 384.35 pg/ 
mi. When using the normal range of 200-800 pg/ml, 
the prevalence of cyanocobalamin deficiency was 
6 out of 159 tested cases or merely 3.8 per cent. 
Interestingly, the abnormal cases were nearly all 
female, 5 out of total 6 cases. The prevalence of 
cyanocobalamin deficiency among the female 
elderly was 5 out of 94 tested cases (5.3%) while 

Mean SD 2-Tail Sig. 

10.90 7.68 0.209 
12.44 8.81 

408.27 183.83 0.334 
460.08 488.48 

398.71 142.88 0.489 
415.84 122.82 

that among the male elderly group was 1 out of 65 
tested cases, only 1.5 per cent existed. 

Concerning the average of red cell folate 
level in the whole sample population, the value was 
403.84 ± 136.99 ng/ml with the range of 32 to 847 
ng/ml. By the normal range of red cell folate level 
of 221-1113 ng/ml, the number of cases having the 
level less than the lower limit was 12 out of 147 
tested cases (8.2%). The prevalence of folate defi­
ciency among the male elderly was 8 out of 62 
tested cases or 12.9 per cent while that among the 
female elderly was 4 out of 85 tested cases or 4. 7 
per cent. This sexual difference of red cell folate 
status among the elderly was also revealed by the 
different mean value of only 361.52 ± 144.17 ng/ml 
in the male elderly versus 434.71 ± 123.45 ng/ml 
in the female elderly. 
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Table 2 demonstrates the student t test 
analysis comparing the various vitamin levels 
between those of the normal cognitive score group 
and those of the low cognitive score group. The P 
value after analyzing the statistical significant 
differences between the normal and poor cognitive 
score groups were 0.209 for thiamin status, 0.334 
for serum cyanocobalamin and 0.489 for red cell 
folate. This means there was no significant dif­
ference of the all three concerned vitamin levels 
between the elderly with normal and poor cogni­
tive score tested by TMSE. 

DISCUSSION 
Since the TPP effect proposed in 1960 by 

Brin et al is a functional test suggesting the bio­
chemical deficiency which is better than the test 
just measuring the plasma level indicating the pre­
liminary deficiency, it is so far the best indicator 
determining the thiamin status(lO). There are wide 
differences in the proportion who, by their criteria, 
were thiamin deficient ranging from 68 per cent of 
geriatric patients admitted to a London hospital to 
0 per cent in a survey of elderly residents of Van­
couver01). This may suggest the health-dependent 
thiamin status as more cases of deficiency are ill. 
As far as the healthy elderly living in the com­
munity is concerned, approximately 30 per cent of 
the Thai healthy elderly from our study are bio­
chemically thiamin deficient which is quite high 
compared to those in western countries reflecting 
the poorer intake of thiamin-rich food. However, 
their biochemical deficiency does not necessary 
develop into either pathophysiological deficiency 
or clinical deficiency. Although there was associa­
tion between delirium and thiamin deficiency in the 
hospital setting, there was no association between 
the TPP effect and mental test score in the com­
munity setting(6,12,16). Together with our result 
of nonsignificant difference between the TPP effect 
level of the normal and poor cognitive score 
groups, the benefit of taking vitamin B 1 to improve 
the cognitive performance for the healthy elderly 
is, therefore, useless let alone the potential hazard 
of hypervitaminosis from multivitamin formula. 

The second and third common vitamin B 
deficiency in our study were from folic acid (8.2%) 
and vitamin B 12 (3.8%) respectively. This pattern 
of deficiency is fairly similar to the community­
based study in Spain, and the hospital-based study 
in Thailand(l4,15). 

There is accumulating evidence that 
serum B12 tends to decline with age(16). In addi­
tion, aging is associated with a mild decline of cog­
nitive skills but a severe decline of complex cog­
nitive function may be attributed to extrinsic fac­
tors, such as cobalamin deficiency( 17). However, 
many studies did reveal no association between the 
cobalamin status and cognitive function08,19). 
Moreover, Hughes et al also demonstrated failure 
of intramuscular injections of vitamin B 12 being 
superior to placebo in improving the mental state 
of the elderly with low serum B12 level(20). This 
certainly supports our finding of no difference of 
serum B12 between the normal and poor cognitive 
score group. 

Another controversial issue concerning 
the causal relationship between folate deficiency 
and dementia is still present as the relationship may 
be in either direction(21). Our finding did share 
the same finding with those of Elwood et al reveal­
ing no association between folate status and mental 
function in a community survey as the red cell 
folate level which reflects the vitamin status over 
a long period of time of both the normal and poor 
cognitive score groups were not different(18). 

SUMMARY 
The prevalence of poor cognitive ability 

among the Thai healthy elderly living in a rural 
area measured by TMSE is 31 per cent while the 
prevalence of thiamin, vitamin B 12 and folate 
deficiency are 30.2 per cent, 3.8 per cent and 8.2 
per cent respectively. The vitamin levels of those 
with normal cognitive ability are almost the same 
as those with poorer cognitive performance. There­
fore, there is no actual indication in taking vitamin 
B complex for raising the vitamin B levels, i.e. 
improving the brain performance, in the elderly 
with poor cognitive ability. 

(Received for publication on October 22, 1996) 



704 P. ASSANTACHAI et al. 

REFERENCES 
1. Reynolds EH, Preese J, Johnson AL. Folate meta-

holism in epileptic and psychiatric patients. J 
Neurol Neurosurg Psychiatry 1971; 34: 726-32. 

2. Wells CE. The clinical neurology of macrocytic 
anemia. Proc R Soc Med 1965; 58: 721-4. 

3. Bell IR, Edman JS, Marby DW, et al. Vitamin B 12 
and folate status in acute geropsychiatric in 
patients: affective and cognitive characteristics 
of a vitamin nondeficient population. Bioi Psy-
chiatry 1990; 27: 125-37. 

4. Zucker DK, Livingston RL, Nakra R, et al. B12 
deficiency and psychiatric disorders: case report 
and literature review. Bioi Psychiatry 1981; 16: 
197-205. 

5. Barbato M, Rodriguez PJ. Thiamin deficiency in 
patients admitted to a palliative care unit. Palliat 
Med 1994; 8: 320-4. 

6. O'Keeffe ST, Tormey WP, Glasgow R, et al. 
Thiamin deficiency in hospitalized elderly 
patients. Gerontology 1994; 40: 18-24. 

7. Nolan L, O'Malley K. Prescribing for the elderly. 
Part II. Prescribing patterns: differences due to 
age. J Am Geriatr Soc 1988; 36: 245-54. 

8. Train the Brain Forum (Thailand). Thai mental 
state examination (TMSE). Siriraj Hosp Gaz 1993; 
45: 359-74. 

9. Mitacek EJ. Biochemistry Laboratory Manual 
2nd ed. New York : Burgess International Inc., 
1988: 135. 

10. Brin M, Tai M, Ostashever AS, et al. The effect of 
thiamin deficiency on the activity of erythrocyte 
hemolysate transketolase. J Nutrition 1960; 71: 
273-81. 

11. lber FL, Blass JP, Brin M, et al. Thiamin in the 
elderly relation to alcoholism and to neurological 
degenerative disease. Am J Clin Nutr 1982; 36: 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

J Med Assoc Thai November 1997 

1067-82. 
Older MW, Dickerson JW. Thiamin and the 
elderly orthopaedic patient. Age Aging 1982; 11: 
101-7. 
Department of Health and Social Security. Nutri­
tion and Health in Old Age. Report on Health and 
Social Subjects No.16. HMSO. London: 1979. 
Prayurahong B, Tungtrongchitr R, Chanjanakijskul 
S, et al. Vitamin B12, folic acid and hematolo­
gical status in elderly Thais. J Med Assoc Thai 
1993; 76: 71-8. 
Ortega RM, Redondo R, Andres P, et al. Nutri­
tional assessment of folate and· cyanocobalamin 
status in a Spanish elderly group. Int J Vitam Nutr 
Res 1993; 63: 17-21. 
Basun H, Fratiglioni L, Winblad B. Cobalamin 
levels are not reduced in Alzheimer's disease: 
results from a population-based study. J Am 
Geriatr Soc 1994; 42: 132-6 
Pirttila T, Salo J, Laippala P, et al. Effect of 
advanced brain atrophy and vitamin deficiency 
on cognitive functions in non-demented subjects. 
Acta Neurol Scand 1993; 87: 161-6. 
Elwood PC, Shinton NK, Wilson Cl, et al. 
Hemoglobin, vitamin B 12 and folate levels in the 
elderly. Br J Haematoll971; 21:557-63. 
Department of Health and Social Security. A 
Nutrition Survey of the Elderly. Report on Medi­
cal Subjects No.3. HMSO. London: 1972. 
Hughes D, Elwood PC, Shinton NK, et al. Cli­
nical trial of the effect of vitamin B12 in elderly 
subjects with low serum B 12 levels. Br Med J 
1970; 707: 458-60. 
Kemn JR, Ancill RJ. Vitamin Deficiency in the 
Elderly. Oxford: Blackwell Scientific Publication, 
1985. 



Vol. 80 No.ll VITAMIN Bl, B12 FOLATE & COGNITIVE ABILITY THAI RURAL ELDERLY 

fl11~tr~vrlJtf,fl~ 11fl1illJil 

~\1~fl1PJllJWU'YI 

1 U 
.. 

• 

l.J'~'"6! Irmru(;]oieJ, w.u., M.R.c.P. (UKJ*, 

m"l~mmtPivuLYitJu"'i::~u1l~li1l.l u 1, u 12 Ludv·h~"Yl 1::'t·r:h~tJ~J~mrJYlih::~u~m"lnm-wm"'iL1tJ"Uj'~ 
n-:hnun~l-Jrlih::~utitJ"Un-ll t~tm~l-J~ltJVl~ 203 "lltJ tJ~Ll.l'llml-ltJ~J~mrJ 3 LLli~'llfl~.r~ .... rr~1l'll~1 Lt~::~::Lnn1mtLfitJ~ 
"llnm11'lfuuu"Yl~~tJU"Yll~~l-J11flfll'Wnl1L1tJ"Uj' (Thai Mini Mental State Examination, TMSE) ~~~~l'l~~~Yl 23 

"lln 30 i'l::LL"\.1"1.1 -wun~:~-~Yl~"'i::~ummnm-wm"lL1tJ"Uj'~l 31% ~ll.lnl"ll~"l::~u1l~li1l.lu 12 LL~::tvJL~"Yl 1-f'iS 

Radiodilution assay m1i'~ TPP effect 1-f'ifi spectrophotometry 'WUi'lll:l-l'l[n'llfl~m"l'lll~ 1l~li1l.l u 1, u 1 2 LL":: 

hJL""Yl dJ"U 30.2%, 3.8% u":: 8.2% ~l:l-lill~u ~:mnTl~mnhl-wu1l"l::~u1l(;lli1"Ulf~ 3 ~~n~ll ~i'lll:I-ILL(;ln~h~nl.l 
tJVl~:i1'1JtJ~l~t1J1::'r11l~n~:~-~:i1~:~-~11fl1ll"Wm"'iL1tJl.I~LL~::hl~ tl~ii~m1hl:i1'llmJ~o!1"Um11'lfm1lmi1l.l u 1, u 12 LL":: 

t vJL~"Y11l.ltJ'J~m fJ Ll.l'l[l-l'li"Uri:i1~:~-~11flm-wm1L1v"Uitifll.l 

705 


