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Abstract

Introduction: Given the high prevalence of dementia and its devastating consequences, identifying risk factors for dementia is a
public health priority. The present study aims to assess whether gastritis increases the odds of dementia. Methodology: The data
for this study, consisting of 2926 community-dwelling older adults, were obtained from the National survey entitled “Mental
Health and Quality of Life of Older Malaysians.” Dementia was diagnosed using the Geriatric Mental State-Automated Geriatric
Examination for Computer-Assisted Taxonomy. Results: Prevalence of dementia was considerably higher among older adults with
gastritis (29.5%) compared to those without gastritis (13.2%). After adjusting for age, gender, marital status, educational attainment,
hypertension, stroke, and diabetes, gastritis was significantly associated with more than twice odds of dementia (adjusted odds
ratio = 2.42, P < .001, 95% confidence interval = 1.68-3.49). Conclusions: The findings from this population-based observational

study showing evidence that gastritis may increase the risk of dementia provide avenue for further inquiries into dementia.
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Introduction

As the population is rapidly aging, the numbers of people living
with dementia worldwide is increasing. It is estimated by 2050,
71% of 115 million people with dementia will live in the
developing countries.'** Given the high prevalence of demen-
tia and its devastating consequences, identifying the factors
and understanding the pathways that lead to dementia has
been considered as a public health priority. In light of this
consideration, numerous studies have been conducted and
found that age,” ethnicity,* gender,” genetic factors,® physical
activity,7 smoking,8 drug use,9 level of education,w alcohol
consumption,“ body mass index,12 hypertension,13 diabetes,14
stroke,'” depression,'®!” and loneliness'® are associated with
dementia. Although previous studies have found that sociode-
mographic factors, lifestyle, several chronic medical conditions,
and age-related changes are associated with dementia, gastritis
as a possible risk factor has not been studied. There is a growing
body of evidence to suggest that deficiency of vitamin B12 may
contribute to cognitive impairment and dementia.'' The addi-
tional evidence also shows that gastritis leads to vitamin B12
deficiency.>? However, the association between gastritis and
dementia has not been studied among community-dwelling older
adults. The present study aims to examine the association
between gastritis and dementia in older adults, after controlling
for potential confounders.

Methodology

Data for this study, consisting of 2926 community-dwelling
older adults, were obtained from a nationally representative

survey entitled “Mental Health and Quality of Life of Older
Malaysians (MHQoLOM).” The full details of research meth-
odology have been previously reported elsewhere.** Briefly,
the MHQoLOM was conducted in 2003 to 2005 in all 13
Malaysian states and the Federal Territory of Kuala Lumpur.
The survey investigated the prevalence and determinants of
mental health and quality of life among older Malaysians. The
authors selected June 1, 2006, as prevalence day. The MHQo-
LOM used the sampling frame of the National Household
Sampling Frame, in which the country is divided into contig-
uous quotas called Enumeration Blocks (EBs). The required
sample size for the MHQoLOM was calculated as 2935, con-
sidering confidence level = 97%, o = .05, design effect = 2,
prevalence of 50%, an expected response rate of 80%, and
adding a 10% for incomplete answers. A 2-stage proportional
stratified random sampling technique was used to obtain the
required sample. At the first stage, the EBs were selected,
and at the second stage, the Living Quarters (LQ) were selected.
Finally, 1 older person from each LQ was interviewed. In total,
2980 Malaysians aged 60 years and older were interviewed
in their home by trained interviewers. Among this sample of
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community-dwelling older adults, 2926 respondents had full
information for current analysis.

Assessment of Gastritis and Chronic Medical
Conditions

Respondents were asked to self-report whether they have ever
been told by the doctor that they have, or have had, any of these
chronic medical conditions, gastritis, hypertension, heart dis-
ease, and arthritis? If the respondents indicated one of these con-
ditions, they were then asked whether they have been treated by
a physician; only cases reported having been treated by a physi-
cian were considered positive.

Dementia

Dementia was diagnosed using the Geriatric Mental State-
Automated Geriatric Examination for Computer-Assisted Tax-
onomy (GMS-AGECAT), which has been widely used and
applied with good levels of agreement in a variety of set-
tings.>>?* The score of 3 or higher on the GMS-AGECAT is
considered as dementia.”> The GMS-AGECAT has been com-
pared with psychiatrists’ diagnoses and Diagnostic and Statis-
tical Manual of Mental Disorders (Third Edition) showed good
overall agreement.”® In this study, the GMS-AGECAT was
administered by trained enumerators. Training of enumerators
was conducted by an experienced investigator from India who
was a member of the 10/66 research group.

Control Variables

To control for the possibility that the effect of gastritis on
dementia is due to some factors that may cause both gastritis
and dementia, a variety of sociodemographic and health factors
were measured. The controlling variables included age, gender,
marital status, educational attainment, hypertension, stroke,
and diabetes.

Statistical Analysis

Data were analyzed using SPSS version 21 for Windows (IBM,
Chicago, Illinois). Univariate analysis was used to describe the
frequencies and proportions of the variables. A multiple binary
logistic regression was performed to determine the unique role
of gastritis on dementia while controlling for potential confoun-
ders. A 2-tailed P value of <.05 was used to determine statistical
significant results. The Hosmer and Lemeshow goodness-of-fit
test was used to verify the model’s fit.

Ethics and Approvals

The study was approved by the Ministry of Health, Malaysia,
and it was in compliance with the Helsinki Declaration, World
Medical Association.
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Table . Descriptive Statistics of Study Variables.
Variable Category n %
Age Young-old (60-74) 2125 72.6
Old-old (75-84) 665 22.7
Oldest-old (85+) 136 4.6
Gender Male 1457 49.8
Female 1469 50.2
Marital status Married 1633 55.8
Unmarried 1293 442
Education No formal education 1309 45.4
Primary 1292 44.8
Secondary and tertiary 281 9.8
Hypertension Yes 892 30.5
No 2034 69.5
Diabetes Yes 414 14.1
No 2512 85.9
Stroke Yes 49 1.7
No 2877 98.3
Gastritis Yes 190 6.5
No 2736 93.5
Results

The sample consisted of 2926 community-dwelling Malaysians
aged 60 years and older, including 1469 women and 1457 men,
with an average age of 70.47(standard deviation = 7.21) years.
Table 1 presents the distributions of some of the sociodemo-
graphic characteristics and physical health status of the respon-
dents. The prevalence of dementia was 14.3% in the whole
study population; 8.8% for men; and 19.7% for women.

The crude prevalence rate was 12 333 per 100 000. Table 2
shows age- and sex-specific prevalence of dementia per 100
000 in Malaysia as of June 1, 2006. As it can be seen from
Table 2, women are more likely than men to have dementia
at the same age groups.

The prevalence rate of dementia among older adults with
and without gastritis was 29.5% and 13.2%, respectively. Of
the respondents, 6.5% said that they have been told by a doc-
tor that they have been receiving treatment for gastritis. The
results from chi-square (°) test revealed that prevalence of
dementia was significantly higher among elderly people with
gastritis (29.5%) compared to those without gastritis (13.2%;
%> (1, n = 2926) = 38.28, P < .001, odds ratio [OR] = 2.74,
95% confidence interval [CI] = 1.97-3.82).

Results of Multiple Binary Logistic Regression

The likelihood ratio test (% (8) =296.68, P < .001) indicated
that the logistic model was more effective than an intercept-
only model. Table 3 summarizes the results of logistic regres-
sion. The Hosmer—Lemeshow test showed that the model fits
the data well (x*(8) = 8.18, P = .416). The findings of logistic
regression revealed that gastritis was significantly associated
with more than twice the odds of dementia (adjusted OR
= 2.42, P <.001, 95% CI = 1.68-3.49) while controlling for
potential confounders including age, gender, educational
attainment, marital status, hypertension, stroke, and diabetes.
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Table 2. Age- and Sex-Specific Prevalence of Dementia Per 100 000 in Malaysia.

Population Estimated Cases Prevalence
Age Group Male Female Total Male Female Total Male Female Total
60-64 637 300 326 000 963 300 40 174 30 497 70 671 6304 9355 7336
65-69 472 900 230 400 703 300 30 043 35 487 65 530 6353 15 402 9318
70-74 317 300 146 600 463 900 33 686 26 313 59 999 10616 17 949 12 934
75+ 359 300 157 900 517 200 44 335 52763 97 098 12 339 33 415 18 774
Total | 786 800 860 900 264 7700 157 189 16 9357 32 6546 8797 19 672 12 333
Table 3. Summary of Multiple Binary Logistic Regression Analysis.
Gastritis
Variable B SE OR  95% ClI for OR [ ]
. . R v v

Age (re.f. young old, 60 74) Low acid-pepsin secretion Vitamin B12 Malabsorption

Old-old (75-84) 0.61 0.13 184 142 2.36

Oldest-old (85+) 1.03 022 280 1.84 427
Gender 044 0.4 065° 049 085
Marriage —0.12 013 088 069 I.14 fafichayy
Education (ref: no formal education) 2 v ¥ ¥ v

. Accumulation of S-adenosylmethionine White-matter Atrophy of the

Primary —1.24 0.14 029 022 0.38 hymocysteine ] ( (SAM) deficiency [ damage ] brain ]

Secondary and tertiary —2.15 039 0.12* 005 025 . ¥ 3 t 3
Hypertension —-0.17 0.13 0.85 0.66 1.09
Diabetes —0.09 0.17 092 0.65 1.29
Stroke 072 035 205° .02 4.10 —
Gastritis 0.89 0.19 242° .68 3.49 Dementia
Abbreviations: Cl, confidence interval; OR, odds ratio; SE, standard error.
P < .00I.
EP <.0l. Figure |. Underlying mechanism by which gastritis may increase risk
P<.05 of dementia.

. . food proteins.***> Second, prolonged therapy can be responsi-
Discussion P pro‘ong by P

The prevalence of dementia in this community-dwelling
elderly population of Malaysia was 14.3. Overall prevalence
of self-reported gastritis was 6.5%, which is similar to the Ger-
man study of 6% in a sample of 9444 women and men aged 50
to 74 years.?” Our findings, in accordance with previous studies
concerning gender differences in dementia,”®>! indicated that
women were significantly at higher risk of dementia than men,
where older men appeared to be as much as 35% less likely to
have dementia compared to women, after adjusting for age,
marital status, educational attainment, and chronic medical
conditions. The higher risk of dementia for women can be
explained by statement that risk factors for dementia are more
common in women.

The main purpose of the present study was to examine
whether gastritis is associated with increased dementia after
adjusting for potential confounders. The findings from adjusted
multiple binary logistic regression revealed that gastritis was
significantly associated with increased odds of dementia.
Figure 1 shows underlying mechanism by which gastritis may
increase risk of dementia. The gastritis may lead to vitamin
B12 deficiency®*>* through 2 ways. First, gastritis results
in a low acid—pepsin secretion by the gastric mucosa, which
in turn results in a reduced release of free vitamin B12 from

ble for a vitamin B12 deficiency due to protein-bound dietary
vitamin B12 malabsorption.’*>” As it can be seen from Figure 1,
there are several possible pathways that could explain how
vitamin B12 deficiency might be related to dementia. One of
the possible mechanisms by which vitamin B12 deficiency
could lead to dementia is homocysteine.*® It seems that low
level of vitamin B12 results in the accumulation of homocys-
teine.*® Finally, the elevated plasma homocysteine level may
be associated with dementia through several biologically plausi-
ble pathways.**** Another possible mechanism is that vitamin
B12 deficiency leads to deficiency of S-adenosylmethionine
(SAM)* thereby may cause impaired methylation reactions in
the central nervous system.*”> The SAM levels have been
reported to be decreased in the brains*® and cerebrospinal fluid
of Alzheimer’s disease.*” It has also found that vitamin B12
deficiency is associated with white matter damage and thereby
to cerebral disconnection and may lead to cognitive impairment
and dementia.*®*** The last possible mechanism that may
link vitamin B12 deficiency to dementia is atrophy of the brain.
The finding from a study among community-dwelling elderly
patients showed that low-normal vitamin B12 status predicts
whole-brain atrophy in community-dwelling elderly patient.>
In addition, it is well documented that loss of brain tissue
causes cognitive decline and dementia.”’
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Although the present study used a large sample size and
revealed significant results, it has a few limitations that should
be addressed. The most important limitation of the present
study is the cross-sectional design, which might limit its ability
to capture the causal relationship between gastritis and demen-
tia. Therefore, prospective follow-up studies are needed to fur-
ther evaluate this issue. Several studies have shown acceptable
agreement between self-report and medical records of chronic
medical conditions among older adults.’*>> Next limitation
that should be addressed is the use of self-report technique to
assess chronic medical conditions. Another limitation is the
fact that the number of individuals who were asymptomatic and
taking antacids/proton pump inhibitors. The last limitation
that should be mentioned is the fact that the vitamin B12 as
well as serum folate and plasma homocysteine levels were not
measured in this study.

Conclusions

Despite the above-mentioned limitations, the findings from
this population-based observational study, showing evidence
that gastritis may be associated with an increased risk of
dementia, provide avenue for further inquiries into dementia.
In addition, the proposed theoretical model linking gastritis to
dementia should be explored through experimental and long-
itudinal studies.
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