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Background & Aims: Total 

homocysteine (tHcy) has been 

suggested as a dementia risk factor. 

Our aim was to investigate potential 

differences in tHcy and its determinants 

(mainly Serum-B12 and Serum-folate) in 

relation dementia. We examined the 

effect of vitamin-B12 prescription, 

whether a family history of dementia, 

or the need for home help service might 

have influence on tHcy. 
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Methods: A cross sectional monocenter 

study comprising 926 consecutive 

subjects attending our Memory Care 

Unit. 

Results: Demented subjects being 

prescribed vitamin-B12 had higher 

Serum-B12 (p =0.025) but also higher 

tHcy (p =<0.001) and S-

methylmalonate (p =0.032), and lower 

Serum-folate (p<0.001) than those who 

did not receive B12 prescriptions. tHcy 

levels were higher in subjects in need of 

home help service (non-dementia: p= 

0.007), this group also had lower S-

albumin (dementia: p<0.001; non-

dementia: p=0.004). In multivariate 

logistic regression analysis with 

diagnosis of dementia as outcome, both 

vitamin-B12 prescriptions, family history 

of dementia, and existent home help 

service, predicted dementia (p=0.037; 

0.044; 0.002 respectively). 

Conclusion: Elderly subjects on 

vitamin-B12 prescription appear to have 

unmet needs of nutritional support, 

causing elevated homocysteine levels. 

The home help service should pay a 

closer attention to nutritional aspects 

and drug compliance among geriatric 

patients. 



 

Keywords: homocysteine, dementia, vitamin-B12, folate, home help service

INTRODUCTION 

There has been a growing interest in the 

role of vitamin deficiencies in relation 

to dementia. Vitamin B12 was among 

the first vitamins being investigated and 

Addison already in the mid 19th century 

described that “the mind occasionally 

wanders” in patients with pernicious 

anemia 1. In the literature there are 

some reports on improvement of 

mental symptoms caused by vitamin-B12 

deficiency, when patients were given 

supplements 2, 3. Folate deficiency has 

also been considered a potential cause 

of dementia. There are several papers 

concerning folate deficiency and 

dementia 4-8. A prospective Canadian 

study among older persons found that 

low serum folate was associated with a 

higher risk of cerebrovascular events 

including vascular dementia and death 

because of stroke 9. 

In the one-carbon metabolism, the 

essential amino acid methionine is 

transformed to S-Adenosyl Methionine 

(SAM), the principal one-carbon donor 

in the body. When it has donated its 

methyl-group, it is metabolized to the 

non proteic amino acid homocysteine, 

an intermediary product in the cross 

roads of two metabolic pathways. One 

pathway is the transsulfuration 

pathway where sulfur is transferred 

from methionine to the amino acid 

cysteine, and the other pathway is the 

re-methylation pathway, where 

homocysteine is re-methylated to 

methionine in a reaction were folate is 

the methyl group donor and vitamin-

B12 is the necessary co-enzyme to 

methionine synthase. Since the late 

1960s, when McCully launched the 

theory that hyper-homocysteinemia 

could lead to arteriosclerosis 10, 

homocysteine has been regarded as a 

risk factor for both stroke and 

myocardial infarction. 

In recent years, total plasma 

homocystein (tHcy) has been proposed 

as an independent risk factor for 

dementia and Alzheimer´s disease (AD) 
11-13. There are a number of significant 

predictors of tHcy amongst others 

serum folate 14, serum vitamin-B12 
15 and 

serum creatinine 16 but it is still debated 

whether elevated tHcy is cause or effect 

in the pathogenesis of cardiovascular 

disease and dementias 17. 

A family history of dementia 

approximately doubles the life time risk 

to develop dementia 18. Although the 

exact mechanisms are unknown 

genetic, nutritional and environmental 

factors might contribute to the 

associations between dementia and 

tHcy, as these factors are also 

determinants of tHcy. Thus tHcy-

related variables should be studied in 

relation to family history of dementia. 

Home help service is intended to help 
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older people with and without 

dementia to get along in their own 

homes and also to prevent early 

institutionalization. It is of great 

importance that such help also includes 

aspects of nutrition in particular with 

respect to tHcy-related nutrients, but 

this has rarely been studied. Indeed, the 

clinical utility of tHcy and its 

determinants in the clinical work-up of 

patients with suspected dementia, as an 

adjunct to traditional patient history 

and demographic variables utilized in 

the diagnostic setting 19-21, is far from 

clear, and integrative studies in an 

office based setting are required.  

At the Memory Care Unit of the 

Department of Geriatrics, Örebro 

University Hospital, Sweden, we 

established a database to keep track of 

the patient records and to monitor the 

quality of the medical service 

concerning cognitive disorders in the 

mid 1990’s. The present office based 

study utilizes this database in a 

consecutive series of 926 persons 

evaluated to assess the merits of 

different patient history and 

demographic variables, as well as 

selected serum biomarkers available in 

routine care at that time, to diagnose 

dementia. The aim of the present study 

was to investigate potential differences 

in tHcy and its determinants (Serum-

B12, Serum-folate) in relation to the 

diagnoses of dementia. We wanted to 

look into the influence of vitamin-B12 

prescription, whether a family history 

of dementia or the need for home help 

service might have influence on tHcy. 

 

MATERIALS AND METHODS 

Study population 

A database for monitoring the efficacy 

of various diagnostic markers and 

patient history data in differentiating 

between clinical dementia and non-

dementia conditions in our Memory 

Care Unit was established in late 1995. 

The database comprises 926 

consecutive subjects (366 men; 560 

women) referred to the Memory Care 

Unit at the Geriatric Department, 

Örebro Medical Center Hospital, 

Örebro, Sweden, for diagnostic 

evaluation of suspected cognitive 

deterioration. This is a mono-center 

cross sectional study. Three specialists 

in Geriatric Medicine were involved in 

the clinical investigation of the patients, 

all geriatricians had comprehensive 

training in cognitive medicine.  The 

diagnostic procedure of dementia, 

according to DSM-III-R 22, included 

medical history; physical examination, 

together with neurological, psychiatric, 

and neuropsychological examination, 

and laboratory tests. Between the years 

1996 and 2000, when our subjects were 

recruited, there was still no widespread 

use of multi-B-vitamin supplementation 

through doctor’s prescription in 

Sweden, whereas around 15 % of 

subjects 70 years and older were on 
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vitamin-B12 prescription 23, and routine 

maintenance treatment with oral 

vitamin-B12-preparation was a 

widespread clinical practice in Sweden 
24.  

A wide range of patient history 

variables were entered into the 

database. In this study we focus on the 

following variables: prescription of 

vitamin-B12 (Y/N), family history of 

dementia (Y/N), and the use of home 

help service (Y/N). Vitamin-B12 

prescriptions included both oral and 

parenteral B12 where oral administration 

accounted for approximately 70%. 

Furthermore, serum biomarkers in 

clinical routine use at the time of 

recruitment (e.g. Blood-Hemoglobin (B-

Hb), Blood-Mean Cellular Volume (B-

MCV), Serum-albumin, Plasma-

Creatinine, Serum-folate, Serum-

vitamin-B12, Plasma-tHcy, Serum-

MMA) were entered into the database. 

In this paper we used tHcy and 

variables related to tHcy (Serum-folate, 

Serum-vitamin-B12, Serum-MMA as 

well as B-Hb, B-MCV, S-albumin, P-

creatinine, and body mass index 

(BMI)). Changes in BMI and serum 

albumin (S-albumin) are useful 

biomarkers of the general nutritional 

status, especially among the elderly 25, 

26. 

Since information about the use of 

folate supplement was not recorded in 

the database, we used an Serum-folate 

cut off at 35 nmol/L for discriminating 

subjects with and without folic acid 

supplementation. This has been shown 

to discriminate quite well between users 

and non users of folate supplements 27. 

In the dementia group there were 7 

subjects with Serum-folate >35 nmol/L 

and in the non-dementia group there 

were 3 subjects. These were excluded 

from all statistical analyses related to 

tHcy. 

Biochemical assays 

Venous blood samples were drawn with 

a minimal of venous stasis as a part of 

the routine dementia examination 

program. The serum or plasma 

biomarker analyses were performed at 

the Department of Clinical Chemistry, 

Örebro Medical Center Hospital, 

Sweden, except for Serum methyl 

malonic acid (S-MMA) which was 

analyzed by mass spectrometry at the 

Department of Clinical Chemistry, 

Central Hospital, Karlstad, Sweden. 

The local reference range of S-MMA is 

< 0.37 μmol/L. 

Statistical analyses 

The analyses were conducted using 

SPSS for Windows, release 15 (SPSS 

Inc, Chicago, Ill). None of the 

continuous variables were normally 

distributed according to Kolmogorov-

Smirnov and thus analyses were 

performed on logarithmically 

transformed data. The descriptive 

results are presented as means ± SD. 

Statistical significance was considered 

with a two sided probability value 



<0.05. Student’s t-test was used in 

group comparisons with continuous 

variables and  2 tests were used with 

categorical variables. The patient 

history variables were utilized as 

dichotomous variables (Y/N). 

Multivariate logistic regression analyses 

was carried out with the forward:LR 

method, dementia/non dementia was 

the dependent variable. 

Ethics 

The study was approved by the 

Regional Ethical Review Board, 

Uppsala, Sweden. 

 

RESULTS 

A total of 686 of the examined 926 

subjects fulfilled the diagnostic criteria 

of dementia. The remaining 240 were 

categorized as non-demented. The basic 

characteristics of the subjects are shown 

in Table 1. The subjects in the dementia 

group were marginally but significantly 

older than subjects in the non-dementia 

group. The dementia subjects also more 

frequently had a positive family history 

of dementia and a prescription of 

vitamin-B12 than non-dementia subjects. 

The MMSE was significantly lower in 

the dementia group (p<0.001) than in 

the non-dementia group. There were no 

significant differences between 

dementia and non-dementia concerning 

Hb, MCV, BMI, S-albumin, P-

creatinine, systolic or diastolic blood 

pressure. 

Table 2 shows the vitamin-B12-/folate-

related variables (e.g. tHcy, S-MMA, B-

Hb, B-MCV) in relation to presence or 

absence of vitamin-B12 prescription. 

Both dementia and non-dementia 

subjects with a vitamin-B12 prescription 

had significantly higher tHcy levels 

(p=0.001;<0.001, respectively) but 

lower Serum-folate: (non-dementia 

subjects, p<0.001; dementia subjects, 

p=0.031). S-MMA was also 

significantly higher in subjects with 

vitamin-B12 prescription, both in the 

dementia and the non-dementia groups 

(p=0.032; p=0,023, respectively). Blood 

hemoglobin (B-Hb) was significantly 

lower in vitamin-B12 prescribed 

dementia (p=0.004) and non-dementia 

(p=0.004) subjects. 

Table 3 shows the tHcy related 

variables in relation to family history of 

dementia. Among subjects with a 

positive family history of dementia, the 

mean tHcy level was found to be 

significantly higher in dementia subjects 

than in non-dementia subjects 

(p=0.021). 

Table 4 depicts tHcy related 

biomarkers from subjects who received 

home help service. There were no 

significant differences in Serum-B12 or 

in Serum-folate between the dementia 

and the non-dementia groups. The 

mean tHcy level was significantly 
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higher in the non-dementia group with 

home help service (p=0.007) and tended 

to be higher also in the dementia group 

with home help service (p=0.064). 

Mean S-MMA concentration was also 

higher in the non-dementia subgroup 

with home help service (p=0.021) and 

tended to be higher in the dementia 

subgroup with home help service 

(p=0.140). Subjects provided with 

home help service had both 

significantly lower Hb (p< 0.001 for the 

dementia group; p=0.037 for the non-

dementia group) and S-albumin (p< 

0.001 for the dementia group; p= 0.004 

for the non-dementia group) compared 

with subjects who not were provided 

with home help service. Compared to 

subjects not receiving home help 

service, BMI was found to be 

significantly lower in subjects in the 

dementia group (p= 0.05), but not in 

the non-dementia group. 

The odds ratio of having a diagnosis of 

dementia in relation to all the studied 

patient history variables was calculated 

by multivariate logistic regression 

analysis. Prescription of vitamin-B12, 

family of history of dementia, and 

presence of home help services were all 

significant predictors of dementia (OR= 

2.01, 1.50, and 1.47, respectively; 95% 

CI= 1.29 – 3.13, 1.02 – 2.19,and 1.01 – 

2.13; p= 0.002, 0.037 and 0.044, 

respectively). 

 

Table 1 

Baseline characteristics of the studied 926 subjects 

 
ND 

n=240 

Demented 

n=686 
P* 

Age   yr 77.9 ±9.6 79.5 ±7.3 0.010 

Female sex   no./total no. (%) 144/240 (60.0) 416/686 (60.6) 0.163 

Positive family history of 

dementia   no./total no. (%) 
52/167 (31.1) 191/481 (39.7) 0.049 

B-Hemoglobin   g/L 131.7 ±15.9 130.8 ±15.5 0.536 

Mean corpuscular volume   fL 90.0 ±5.8 90.0±4.9 0.899 

Body-mass index   kg/m2 24.0 ±4.3 24.0 ±4.0 0.997 

S-Albumin   g/L 36.8 ±4.6 36.6 ±4.6 0.565 

S-Creatinine   μmol/L 93.9 ±31.6 94.1 ±46.7 0.662 

Systolic BP   mm Hg 149.8 ±25.4 149.2 ±23.8 0.783 

Diastolic BP   mm Hg 79.5 ±12.5 78.9 ±11.7 0.544 

MMSE 23.5 ±4.9 16.3 ±6.1 <0.001 

Vitamin B12 prescription   

no./total no. (%) 
47/240 (19.6) 213/686 (31.0) 0.001 



ND= non-dementia; D= dementia. *Pearson Chi-square or t-test as appropriate 

(calculated on logarithmically transformed variables) 

 

 

Table 2 

Hcy related biomarkers in relation to vitamin-B12 prescription and data completeness, 

t-test statistics. 

Variable ND n    p1 D n p1 p2 

S- B12 + B12 

(pmol/L) - B12 

292.8 

±250.4 

349.8 

±233.2 

24 

100 

0.020 334.0 

±325.5 

317.8 

±168.2 

126 

231 

0.025 0.654 

0.340 

S-folate + B12 

(nmol/L) - B12 

8.6 ±3.4 

11.6 ± 6,5 

39 

121 

0.006 8.3 ±4.0 

10.7 ± 5.3 

153 

265 

<0.001 0.454 

0.351 

P-tHcy + B12 

(μmol/L) - B12 

22.7 ±11.5 

15.9 ±5.8 

29 

43 

0.001 24.0 ±9.0 

17.6 ±8.3 

77 

79 

<0.001 0.267 

0.389 

S-MMA + B12 

(μmol/L) - B12 

0.38 ±0.21 

0.19 ±0.10 

5 

13 

0.023 0.46 ±0.50 

0.24 ±0.16 

17 

15 

0.032 0.885 

0.254 

B-Hb + B12 

(g/L) - B12 

125.7 ±17.6 

134.3 ±15.0 

36 

120 

0.004 127.7 ±14.9 

132.3 ±15.4 

150 

249 

0.004 0.400 

0.242 

B-MCV + B12 

(fL) - B12 

88.0 ±6.4 

90.8 ±4.9 

27 

92 

0.015 90.8 ±4.8 

89.8 ±4.8 

123 

186 

0.099 0.011 

0.137 

S-Alb + B12 

(g/L) - B12 

36.1 ±5.3 

37.2 ±4.5 

35 

117 

0.167 35.4 ±4.2 

36.9 ±4.4 

146 

242 

0.001 0.534 

0.537 

P-Crea + B12 

μmol/L - B12 

91.2 ±23.5 

94.2 ±34.0 

38 

119 

0.874 89.1 ±30.4 

91.8 ±29.2 

146 

248 

0.274 0.458 

0.668 

BMI + B12 

(kg/m2) - B12 

23.5 ±3.9 

24.2 ±4.3 

35 

106 

0.404 23.4 ±3.7 

24.1 ±4.2 

133 

223 

0.126 0.867 

0.799 

P-values are calculated by t-test on logarithmically transformed variables. ND= non-

dementia; D= dementia, S-B12= Serum vitamin-B12, P-tHcy= Plasma total homocysteine, 

S-MMA= Serum Methyl malonate, B-Hb= Blood Hemoglobin, B-MCV= Blood mean 

corpuscular volume, S-Alb. = Serum Albumin, P-Crea= Plasma Creatinine, BMI= body 

mass index; +B12 = has been prescribed vitamin-B12, - B12 = has not been prescribed 

vitamin-B12. 
1) Difference between the + B12 prescription and – B12 prescription groups. 2) Difference 

between the non-dementia and dementia groups. 
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Table 3 

Hcy related biomarkers in relation to family history of dementia and data 

completeness, t-test statistics 

Variable ND n    p1 D n p1 p2 

S- B12  +FH 

(pmol/L) -FH 

303.8 

±137.1 

330.0 

±247.2 

31 

60 

0.912 272.4 

±121.0 

340.8 

±265.0 

107 

147 

0.136 0.253 

0.917 

S-folate +FH 

(nmol/L) -FH 

12.4±7.7 

11.3 ± 5.7 

36 

76 

0.521 10.8 ±5.7 

10.1 ± 5.1 

120 

167 

0.236 0.225 

0.087 

P-tHcy +FH 

(μmol/L) -FH 

15.1 ±3.9 

18.8 ±8.9 

13 

35 

0.168 20.6 ±9.4 

20.2 ±6.9 

37 

59 

0.744 0.021 

0.191 

S-MMA +FH 

(μmol/L) -FH 

0.19 ±0.13 

0.26 ±0.20 

7 

6 

0.431 0.48 ±0.74 

0.27 ±0.17 

8 

13 

0.605 0.219 

0.736 

B-Hb FH 

(g/L) -FH 

133.7 ±14.3 

135.0 ±15.6 

34 

75 

0.615 133.1 ±12.9 

131.1 ±15.5 

114 

159 

0.183 0.980 

0.081 

B-MCV +FH 

(fL) -FH 

90.8 ±5.9 

89.8 ±5.2 

27 

58 

0.444 89.4 ±5.1 

90.6 ±4.5 

87 

125 

0.074 0.252 

0.284 

S-Alb +FH 

(g/L) -FH 

38.2 ±4.3 

37.6 ± 4.5 

35 

72 

0.521 37.9 ±3.4 

36.2 ±4.3 

111 

151 

<0.001 0.842 

0.024 

P-Crea +FH 

μmol/L -FH 

85.6 ±22.7 

96.0 ±30.2 

45 

90 

0.047 88.1 ±24.6 

95.6 ±61.6 

148 

222 

0.312 0.517 

0.323 

BMI +FH 

(kg/m2) -FH 

24.1 ±4.6 

24.3 ±4.6 

34 

70 

0.867 24.6 ±3.8 

23.5 ±4.1 

109 

145 

0.024 0.438 

0.252 

P-values are calculated by t-test on logarithmically transformed variables. ND= non-

dementia; D= dementia, S-B12= Serum vitamin-B12, P-tHcy= Plasma total homocysteine, 

S-MMA= Serum Methyl malonate, B-Hb= Blood Hemoglobin, B-MCV= Blood mean 

corpuscular volume, S-Alb. = Serum Albumin, P-Crea= Plasma Creatinine,  BMI= body 

mass index; -FH = negative family history of dementia. 
1) Difference between the +FH  and –FH groups. 2) Difference between the non-

dementia and dementia groups. 
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Table 4 

Hcy related biomarkers in relation to home help service and data completeness, t-test 

statistics 

Variable ND n    p1 D n p1 p2 

S- B12  +HHS 

(pmol/L) -HHS 

314.0 

±177.5 

353.9 

±266.2 

45 

78 

0.521 317.3 

±197.7 

326.9 

±261.8 

164 

182 

0.754 0.998 

0.280 

S-folate +HHS 

(nmol/L) -HHS 

10.1 ±5.9 

11.3± 6.1 

60 

99 

0.137 9.3 ±4.7 

10.3 ± 5.3 

195 

211 

0.064 0.461 

0.167 

P-tHcy +HHS 

(μmol/L) -HHS 

22.4 ±12.0 

16.3 ±5.6 

28 

44 

0.007 21.4 ±7.9 

20.1±10.3 

73 

80 

0.064 0.942 

0.050 

S-MMA +HHS 

(μmol/L) -HHS 

0.40 ±0.21 

0.20 ±0.11 

4 

14 

0.021 0.49 ±0.59 

0.28 ±0.18 

12 

20 

0.140 0.929 

0.090 

B-Hb +HHS 

(g/L) -HHS 

129.0±17.3 

134.4 ±14.8 

60 

95 

0.037 127.4 ±13.8 

133.5 ±15.8 

198 

198 

<0.001 0.602 

0.624 

B-MCV +HHS 

(fL) -HHS 

90.6 ±6.0 

89.9 ±5.0 

45 

73 

0.537 90.3 ±4.8 

90.1 ±4.8 

147 

153 

0.703 0.765 

0.830 

S-Alb +HHS 

(g/L) -HHS 

35.6 ±4.9 

37.8 ±4.5 

57 

94 

0.004 35.5 ±4.3 

37.2 ±4.3 

186 

191 

<0.001 0.993 

0.328 

P-Crea +HHS 

μmol/L -HHS 

98.5 ±35.2 

91.3 ±28.9 

74 

119 

0.153 89.0 ±26.2 

99.1 ±60.7 

257 

263 

0.016 0.517 

0.957 

BMI +HHS 

(kg/m2) -HHS 

23.5 ±4.5 

24.4 ±4.1 

48 

92 

0.180 23.4 ±4.0 

24.2 ±4.0 

161 

185 

0.050 0.988 

0.791 

P-values are calculated by t-test on logarithmically transformed variables. ND= non-

dementia; D= dementia, S-B12= Serum vitamin-B12, P-tHcy= Plasma total homocysteine, 

S-MMA= Serum Methyl malonate, B-Hb= Blood Hemoglobin, B-MCV= Blood mean 

corpuscular volume, S-Alb. = Serum Albumin, P-Crea= Plasma Creatinine, BMI= body 

mass index; + HHS = has home help service, - HHS = has not home help service. 
1) Difference between the +HHS and –HHS groups. 2) Difference between the non-

dementia and dementia groups. 

 

DISCUSSION 

Hcy is regarded as an independent risk 

marker of dementia and AD 11-13. The 

association of B-vitamin deficiency, 

both vitamin-B12 and folate, and 

dementia has been observed even in 

subjects without hematological signs of 

B-vitamin deficiency. 

Prior to the visit to our Memory Care 

Unit, clinicians had recognized the need 

for a vitamin-B12 prescription in a 
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significant fraction of the studied 

subjects, about 30 % in the dementia 

group and about 20% of in the non-

dementia group. In the present material 

there was no difference in Serum-B12 

concentration between subjects with or 

without dementia. A main finding was 

that subjects with vitamin-B12 

prescription had significantly higher 

levels of both P-tHcy and S-MMA 

which could indicate a poorer status of 

vitamin-B12 and/or folate, an inferior 

general nutritional and health status, or 

poorer renal function among subjects 

receiving B12 prescriptions. It is 

reasonable to assume that vitamin-B12 

was originally prescribed because of 

low Serum-B12 concentrations but we 

were not able to retrieve data for how 

long the subjects had been prescribed 

B12 before attending the Memory Care 

Unit. Other possibilities could be that 

the prescribed vitamin-B12 doses or 

dosage intervals are insufficient to meet 

the demands of the patients, that 

bioavailability of the given B12-

preparation is too low, poor 

compliance, or that many subjects 

suffering from B12-deficiency 

simultaneously had unrecognized folate 

deficiency before start with B12 

supplementation. Oral vitamin-B12 

supplements, which in Sweden 

nowadays is the usual way of 

administration 24, have an inherent risk 

of poor compliance. Furthermore, the 

B12 doses in some oral prescriptions 

might be too low to cover the needs of 

all patients groups 28. These factors, in 

addition to a general poor nutritional 

and health status, could explain higher 

S-MMA levels in subjects with a B12 

prescription compared to those without 

prescription. 

Home help service is seemingly not a 

guaranty of adequate nutrition of the 

enrolled elderly subjects (Table 4). 

Malnutrition is a neglected problem 

among institutionalized geriatric 

patients in Sweden 29. This is reflected 

in our material too since tHcy was 

generally higher in subjects assigned 

home help service. This difference was 

most pronounced among the non-

dementia group (p=0.007) of subjects, 

but we also observed a tendency 

towards higher tHcy levels in the 

dementia group (p=0.064). The 

assumption that home help service does 

not provide an adequate nutrition is 

corroborated by the finding that both 

the dementia and non-dementia 

subjects receiving home help service 

had significantly lower S-albumin than 

the subjects not receiving home help 

service. BMI was also lower (p=0.050), 

but only in the dementia group with 

home help service and the lower BMI in 

them may be primarily ascribed to the 

dementia rather than to the general 

nutritional status 30. 

Home help service is in Sweden most 

often provided by the local community, 

and most of the expenditures for this 

service are paid by taxes. This service is 

intended to meet the requirements of 
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free living elderly and to allow them to 

stay self-supplied as long as possible 

and thereby postpone institutionali-

zation. Of course, sufficient nutrition 

should be one of the basic goals of 

home help service. Our findings of low 

S-albumin, elevated homocysteine, and 

low MMA, and low Serum-folate 

indicate that there are shortcomings in 

the home help service with regard to 

provision of an adequate nutritional 

status among the elderly in the studied 

group. Hyperhomocysteinemia has 

been proposed as a suitable biomarker 

for malnutrition 31-33.  

We had hypothesized that the group 

with a positive family history of 

dementia (+FH) would be accompanied 

by changes in tHcy related biomarkers, 

and could confirm that they had higher 

tHcy than non-dementia subjects with a 

positive family history of dementia. A 

possible explanation might be 

malfunction in the folate metabolism 

due to genetic polymorphism, e.g. 

through the common 

Methylenetetrahydrofolate Reductase 

(MTHFR) 677C>T polymorphism 34. 

Another possibility that we have looked 

into previously could be mutations in 

folate receptor- . We have earlier 

reported that subjects carrying a rare 

double-mutated haplotype 

1816delC 1841A, had a tendency 

towards higher tHcy levels in a 

different population 35. The prevalence 

of this haplotype was higher among 

dementia subjects, but the difference 

was not statistically significant. Its 

prevalence is also not high enough to 

alone explain the higher tHcy in 

dementia subjects with a positive family 

history of dementia, reported in the 

present study. 

High tHcy has previously been 

proposed to be an independent risk 

factor for dementia 12, 13, 36, 37. Our 

findings support a potential connection 

between high tHcy levels and dementia 

and that this association might be in 

part genetic in nature, in part 

nutritional. A positive family history of 

dementia increased the odds ratio (OR) 

of having dementia diagnosis by a 

factor 1.5 compared to subjects with a 

negative family history. This is a 

slightly lower risk compared to earlier 

epidemiological findings in a Swedish 

population based sample 18. 

Perhaps the most likely explanation of 

the higher levels of tHcy concentrations 

in subjects prescribed vitamin-B12is that 

supplementation with vitamin-B12 may 

precipitate intracellular folate 

deficiency due to increased intracellular 

demand of folate. Increase in tHcy after 

mono-supplementation with vitamin-

B12 has been reported earlier 38. 

Consistent with this “folate stress” 

hypothesis, both dementia and non-

dementia subjects with vitamin-B12 

prescription also had significantly lower 

serum levels of folate. 

A limitation of this study is that the 

database does not include information 

about the prescription of folic acid or 



the duration of B12 prescription, but we 

know that in 1995 – 2000, when the 

present study material was recruited, 

the use of multi B vitamin supplements 

in Sweden was not yet widespread, and 

we used a Serum-folate cut off level of 

below of 35 nmol/L which has been 

proposed to discriminate quite well 

between those taking supplements 

(including subjects taking over the 

counter multi B vitamins) and those 

who do not 27. Another limitation is the 

differing completeness of the data set 

with regard to medical history 

information and blood biomarkers. 

While medical history information 

could be retrieved in almost all cases, 

information on blood biomarkers was 

in part incomplete. 

In summary, we observed that tHcy 

levels were higher among subjects who 

were supplemented with vitamin-B12, 

and we identified positive family 

history of dementia and the need for 

home help service as contributing 

factors. The tight interrelationship 

between folate and vitamin-B12 

metabolism means that mono-therapy 

with vitamin-B12 might induce or 

aggravate a relative intracellular folate 

deficiency. Regular investigation of 

vitamin-B12 status in elderly geriatric 

patients is necessary but not sufficient, 

as the nutritional status in these 

subjects often is generally poor, both 

quantitatively and qualitatively. A 

broader approach to generally improve 

nutrition among the elderly is 

warranted, especially among demented 

elderly 39. Our results indicate that 

home help service providers might need 

to pay greater attention to nutrition in 

demented and non-demented subjects. 

We advocate the use of biomarkers as 

an aid to identify subjects at risk of 

nutritional insufficiency and thus as an 

instrument to improve quality of health 

care among free living and 

institutionalized elderly. 
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