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Abstract
Background: Demographic transition and increasing elderly population in Iran can be associated with age related disorders such as dementia. Recently, Helicobacter
pylori infection was considered as a risk factor for cognitive impairment.
Objectives: This study aimed to examine this relationship between H. pylori infection and cognitive impairment in Iranian elderly.
Methods: This cross-sectional study was performed on elderly subjects initially enrolled in the Amirkola health and ageing project. Demographic information was
collected using a questionnaire and all participants filled the mini-mental state examination (MMSE) questionnaire. The maximum MMSE score is 30 points. Scores of 25
to 30 out of 30 are considered normal 21 to 24 as mild, 10 to 20 as moderate and < 10 as severe impairment. Diagnosis of H. pylori was made by measuring IgG antibody
titers against H. pylori using the enzyme linked immunosorbent assay (ELISA) method. Immunoglobulin G concentration of > 20 ur/mL was considered positive.
Results: The study was performed on 1514 individuals with an average age of 69.3 ± 7.4 years. Overall, 836 (55.2 %) of the participants were male. Furthermore, 68.7% of
the participants had normal MMSE score and 75.7% were seropositive for H. pylori. The risk of cognitive disorder in H. pylori positive patients (29.8%) was lower than H.
pylori positive patients (35.9%) (RR = 0.81, CI95% = 0.67 - 0.97). No significant correlation was detected between H. pylori antibody level and MMSE score (r = 0.039, P = 0.129).
Conclusions: In our population of elderly individuals in northern Iran, H. pylori infection was not associated with cognitive impairment in this large population.
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1. Background
Dementia and cognitive impairment are the prominent chronic diseases that cause disability and mainly
dependence amongst the elderly population around the
globe (1). The rising trend has led to an increase in the number of people with dementia from 27.84 million in 2013 to
49.76 million in 2030. Currently in Iran, 7% of the population is aged 60 and older (2). In 2009, nearly 200,000
people were diagnosed with dementia (3). The rapid demographic transition in Iran and the formation of an ageing population can be associated with an epidemic of agerelated disorders such as dementia (4). There is a lot of debate about the causes of this syndrome and its different
spectrums. There are many factors that may be involved
in the development of this disease such as low education,
smoking, physical inactivity, depression, obesity, hypertension and type 2 diabetes (5). Therefore, the identification of
risk factors for this disorder and dealing with them at an
older age can prevent disease or its aggravation (6). Some
studies conducted in the recent years have shown that Helicobacter pylori, by producing specific proteins, may have
undesirable effects on the central nervous system (7-9).
Helicobacter pylori are gram-negative bacteria that col-

onize in the gastric mucosa of more than half of the
global population worldwide. Helicobacter pylori infection
is highly dynamic (10). According to the hygiene hypothesis, an early childhood infection can down-regulate immunity, suppressing allergic and autoimmune disorders
(11). The prevalence of H. pylori infection varies according to
age, socioeconomic status and geographical regions (12).
Studies performed in the past decade have reported a high
prevalence of H. pylori infection within the elderly population, especially in institutionalized old people, with a
prevalence ranging from 70% to 85% (8, 12). In a study from
northern Iran, the prevalence of infected people with H. pylori was reported as 74.2% (4). There was an association between H. pylori infection and digestive and extra-digestive
disorders, such as chronic gastritis, peptic ulcer and gastric cancer (7). Some extra-digestive disorders are particularly frequent in older people. Several studies have shown
a relationship between H. pylori infection and, mild cognitive impairment and Alzheimer’s disease (AD), suggesting that this infection could be a potential risk factor for
neuroinflammatory pathologies, especially in developed
countries (13, 14). However, the underlying mechanism is
still unclear. Biological mechanisms that may link H. pylori
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with AD include: 1) decrease in serum vitamin B and folate
concentration, thereby increasing the concentration of homocysteine, 2) induction of imbalance in regulatory mechanisms of the humoral and cellular immune system that,
in relation to homologous epitopes (molecular mimicry),
cross-react with nerve components, and cause nerve tissue
damage, and is likely to continue apoptosis in neurodegenerative diseases. 3) higher levels of H. pylori-specific immunoglobulin (Ig)G antibody, interleukin (IL)-8 and tumor
necrosis factor (TNF)-α in cerebrospinal fluid (CSF), and
4) platelet activation. Additionally, in another study with
case-control design that was conducted on 47 patients with
Alzheimer’s disease and 101 control cases in Japan, an association between H. pylori infection and cognitive impairment was not found (15).

2. Objectives
Given the high prevalence of H. pylori infection and the
age pyramid in Iran, this study aimed to investigate the association between H. pylori infection and cognitive impairment in the elderly population.

3. Methods
This cross-sectional study was performed on older people initially enrolled in the Amirkola health and ageing
project (AHAP) (16). All cases were invited to participate in
the study by letters, phone calls and home visits, besides
providing information about the project. Among the total
number of 2234 elderly above 60 years of age involved in
the AHAP project, 1514 people participated in this comprehensive project. Demographic information was collected
using a questionnaire, including age, gender, education,
occupation and marital status.
All participants fulfilled the mini-mental state examination (MMSE) questionnaire. The MMSE questionnaire is
the most commonly used tool for screening cognitive impairment. Although it can evaluate functions including
registration, attention and calculation, recall, language,
ability to follow simple commands and orientation, it is
not sensitive enough for identifying frontal and executive
deficits and visuospatial dysfunction. The MMSE questionnaire has been translated and validated in many languages
and used in many countries. The maximum MMSE score
is 30 points. Scores of 25 to 30 out of 30 are considered
normal, 21 to 24 as mild, 10 to 20 as moderate and < 10
as severe impairment (17). Diagnosis of H. pylori was made
by measuring IgG antibody titers against HP using the enzyme linked immunosorbent assay (ELISA) method (18-22)
by EUROIMMUN kits (serial number: E130524 Ao-Exp date:
2

23. Jun. 2014). Immunoglobulin G concentrations of ≤ 20
ur/mL were considered negative and > 20 ur/mL positive.
3.1. Ethics
The research protocol of this study was approved by
the ethical committee of Babol University of Medical Sciences and all subjects were informed before the study
(1801).
3.2. Statistical Analysis
The data were analyzed by the SPSS software version 18,
with the following parameters, Pearson correlation, Chisquare test, logistic regression and odds ratio (OR) with
confidence interval 95%. P values of < 0.05 were considered
statistically significant.
4. Results
The study was performed on 1514 individuals with an
average age of 69.3 ± 7.4 years. Distribution of demographic parameters that were evaluated in this study, are
shown in Table 1. Overall, 836 (55.2 %) of the cases were male.
Furthermore, 982 cases (64.9%) were illiterate. Body mass
index (BMI) was more than 30 kg/m2 in 339 cases (22.4%),
and 1040 cases (68.7%) had normal MMSE score.
No significant relationship was detected between age,
diabetes, HTN and BMI with H. pylori (Table 2).
Furthermore, no significant association was observed
between H. pylori infection and cognitive disorders in the
following (P (P = 0.158) while, nine patients (%64.3) who had
severe cognitive disorders, were infected with H. pylori infection (Table 3).
As indicated by Table 4, no significant correlation was
detected between H. pylori infection and MMSE (r = 0.039, P
= 0.129).
To determine the role of H. pylori infection and other
important variables on cognitive impairment, multiple
logistic regression analyses was used. The MMSE questionnaire as a dependent variable and the other variables
as background variables were entered into the statistical
model. Results showed age, gender, education and depression had a significant role on cognitive status and the presence of H. pylori infection had no significant effect on MMSE
(OR = 0.96 (0.71 - 1.28), P = 0.767) (Table 5).
Figure 1 shows that the risk of cognitive disorder in H.
pylori-positive patients (29.8%) was lower than H. pylori negative patients (35.9%) and this differences was significant
(OR = 0.81, CI95% = 0.67 - 0.97, P = 0.033).
Figure 2 shows that no significant correlation was detected between H. pylori antibody level and MMSE score (r
= 0.039, P = 0.129).
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Table 1. Distribution of Demographic Variables for the Study Population

Variable

Table 2. Evaluation of Helicobacter pylori Infection in Different Groups of Elderly People Based on Gender, Diabetes, Hypertension and Body Mass Indexa

No. (%)
Variable

H. pylori Positive

H. pylori Negative

P Value

Gender
Male

836 (55.2)

Female

678 (44.8)

0.71

Gender
Male

594 (78.3)

165 (21.7)

Female

397 (73.4)

144 (26.6)

Educational level
Illiterate

982 (64.9)

Primary and Secondary

429 (28.3)

High school and University

103 (6.8)

Diabetes (yes)

455 (30.8)

Hypertension (yes)
Body Mass Index, kg/m

927 (61.2)

2

303 (77.5)

88 (22.5)

No

688 (75.7)

221 (24.3)

Yes

606 (75.0)

202 (25.0)

No

385 (78.3)

107 (21.7)

0.11

0.49

< 25

470 (33.7)

Body Mass Index,
kg/m2

25 - 29.99

603 (39.8)

< 25

340 (77.3)

100 (22.7)

≥ 30

339 (22.4)

25 - 29.99

410 (74.7)

139 (25.3)

≥ 30

241 (77.5)

70 (22.5)

Normal

1040 (68.7)

Mild

a

Values are expressed as No. (%).

362 (23.9)

Moderate

98 (6.5)

Severe

14 (0.9)

Anti H. pylori level, mg/dL
0 - 20

368 (24.3)

> 20

1146 (75.7)

Table 3. The Distribution of Mini-Mental State Examination (MMSE) Score in Elderly
Patients According to Helicobacter pylori Seropositivity

MMSE

H. pylori
Negative

H. pylori Positive

Normal

236 (64.1)

804 (70.2)

Mild

100 (27.2)

262 (22.9)

27 (7.3)

71 (6.2)

Moderate

80

Frequency Percentage

Yes

Hypertension

MMSE score

70

0.55

Diabetes

Normal

70.2
64.1

Severe

Abnormal
Total

60

5 (1.4)

9 (0.8)

368 (100)

1146 (100)

P Value

0.158

50
40

35.9
29.8

30
20
10
0

0-20

> 20
IgG Level

Figure 1. The Distribution of Cognitive Disorder in Elderly Patients According to Helicobacter pylori Seropositivity

5. Discussion
There was 75.7% seroposivity for H. pylori and 31.3% of
participants had cognitive impairment. The results of the
present study showed that 29.8% of the H. pylori positive
group and 35.9% of the H. pylori negative group had cogArch Clin Infect Dis. 2016; 11(4):e38193.

nitive impairment. In other words, the rate of cognitive
disorder in the elderly with H. pylori positive test results
was not higher than those with H. pylori negative test results. In a cross-sectional study by Shiota et al. on 482
consecutive patients (385 patients with Alzheimer’s disease and 97 patients with out dementia, considered as controls), H. pylori infection status was determined by measuring urinary levels of anti-H. pylori antibody. The prevalence
of H. pylori infection did not differ between patients with
Alzheimer’s disease and controls amongst a Korean sample
(1, 11). The results of two above-mentioned studies are similar to the present findings. However, in a study conducted
in France with a sample of 53 patients with Alzheimer’s
disease, Roubaud-Baudron et al. found that H. pylori infection was linked with decreased MMSE score (12). Nevertheless, some studies linked H. pylori infection with cognitive impairment in elderly patients and indicated that H.
3
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Table 4. The Correlation Between Helicobacter pylori and Cognitive Impairment in Older Patients of Amirkola, Northern Iran

Age
r

MMSE
P Value

1

Age
MMSE

-0.318

0.000

H. pylori

-0.025

0.334

Gender (Female/Male)

P Value

3.26 (2.47- 4.31)

0.000

Age
Reference

65 - 69

1.16 (0.79 - 1.68)

0.443

70 - 74

1.27 (0.86 - 1.85)

0.232

75 - 79

3.31 (2.26 - 4.82)

0.000

80 - 84

4.01 (2.42 - 6.61)

0.000

≥ 85

6.43 (3.34 - 12.40)

0.000

Depression (yes/no)

1.67 (1.28 - 2.18)

0.000

Diabetes Mellitus (yes/no)

1.07 (0.81 - 1.41)

0.624

Hypertension (yes/no)

1.05 (0.80 - 1.38)

0.709

Education (yes/no)

5.37 (3.84 - 7.51)

0.000

IgG Anti H. pylori, ≥ 20

0.96 (0.71 - 1.28)

0.767

30
25

MMSE

20
15
10
5
R2 Linear = 0.002
0
0.00

50.00

100.00

150.00

200.00

250.00

H. pylori
Figure 2. Correlation Between Helicobacter pylori Antibody Level and Mini-Mental
State Examination (MMSE) Score

4

r

P Value

-0.318

0.000

-0.025

0.334

1

OR CI 95%

60 - 64

P Value

0.039

Table 5. Odds Ratio (OR) and 95% Confidence Intervals in Multiple Logistic Regression for the Association Between Helicobacter pylori and Cognitive Impairment in
Older People of Amirkola, Northern Iran

Variables

H. pylori

r

0.039
0.129

0.129
1

pylori may play an important role in the pathogenesis of
Alzheimer’s disease. Evidence from a large cross-sectional
national survey among US adults by Beydoun et al. detected a poorer performance among participants 60 to 90
years old with H. pylori IgG+ versus IgG-, on a verbal memory test (13). A case-control study conducted on 50 patients
with Alzheimer’s disease as cases and 30 iron-deficient
anemic controls without Alzheimer disease, showed that
Alzheimer disease cases had a significantly higher prevalence of histologically confirmed H. pylori infection compared with controls (8). Another case-control study in the
same setting, compared cases with an early phase of dementia known as mild cognitive impairment (n = 60) with
anemic controls (n = 35). Histologically confirmed H. pylori
infection was significantly more prevalent in cases than
in controls, and anti-H. pylori IgG titer was notably higher
in cases with mild cognitive impairment (20). These conflicting results of different studies reflect differences in the
study population, H. pylori prevalence rate and study design. The high prevalence of H. pylori in our population
(75.7%) and Japanese population may contribute to the discrepancy between different reports. Additionally, the risk
of bias in the present cross-sectional study was higher than
other studies with a case-control design. It seems that the
type of immune response against H. pylori to the type IgG
subclasses are different in developed countries such as USA
compared with developing countries such as Africa and
Iran. Infection with H. pylori in developing countries may
occur in early childhood in the first 30 months, and it creates a type of immune response that leads to less inflammation and ulcers.
Diversity of H. pylori genetic, as well as environmental
factors (socioeconomic status, diet and smoking), and host
genetics may be linked with Alzheimer’s disease. Helicobacter pylori virulence factors and mechanisms of neuroinflammatory pathologies in cognitive impairment and genetic markers of host susceptibility to Alzheimer’s disease
should be identified but these conditions result in malabsorption of vitamin B12 and folic acid. The lack of these two
substances can increase homocysteine blood levels, which
cause death of vascular endothelial cells and atherothrombosis problems in the brain vascular system. In another
Arch Clin Infect Dis. 2016; 11(4):e38193.
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theory that explains the findings of this study, there was
brain cell damage due to antigenic similarity between bacterial cells and brain cells (9, 10).
Furthermore, several studies have shown a positive relationship between H. pylori infection and ischemic stroke,
suggesting that this infection could be a potential risk factor for ischemic stroke (11, 12, 14). However, the underlying
mechanism is still unclear, and different studies have reported conflicting results (8, 23). To the best of our knowledge, no previous study has assessed the relationship between H. pylori infection and hemorrhagic stroke. Moreover, data on the possible risk of atherosclerosis in the
small arterioles of the brain in patients with asymptomatic
cerebral small vessel disease and H. pylori infection are lacking. Therefore, this study aimed to examine the association between H. pylori infection and cerebral small vessel
disease.
Regarding the limitations of the current research, at
first it seems that the most important limitation of our
study was the cross-sectional design, in which it is difficult
to find cause and affect relationships.
Second, the determination of H. pylori infection in this
present study was according to ELISA and not confirmed by
histology as the gold standard diagnosis of H. pylori.
Also, the lack of full medical history and chronic diseases in the elderly can be considered as weak points of the
study.
In paralleled to populations at high risk of AD, but it is
suspicious that the differences in strains are large enough
to fully explain their differences in AD risk.
According to the fact that the result of this study belonged to the first part of a cohort study, therefore it is
recommended to eliminate the limitations in the second
phase of the cohort study and determine a stronger plan
for a study to achieve more generalized results. Alternatively, in the next phase of Amirkola’s cohort, it is suggested for older adults to be examined more accurately for
H. pylori, or to compare the progression of cognitive disorders in elderly people without infection with a healthy
group of individuals.
5.1. Conclusions
The results of the present study showed that H. pylori infection is not associated with cognitive impairment in this
large population.

Acknowledgments
We would like to thank the clinical research development unit of Rouhani hospital of Babol.
Arch Clin Infect Dis. 2016; 11(4):e38193.

Footnotes
Authors’ Contribution: Study concept and design: Zardis
Rezaeimehr, Zeinab Darbandi, Seyed Amirhossein Hosseini, Farzan Kheirkhah, Ali Bijani, Masomeh Bayani; acquisition of data: Zardis Rezaeimehr, Zeinab Darbandi, Seyed
Amirhossein Hosseini, Farzan Kheirkhah, Ali Bijani, Masomeh Bayani; analysis and interpretation of data: Ali Bijani and Masomeh Bayani; drafting of the manuscript: Masomeh Bayani and Zardis Rezaeimehr; critical revision of
the manuscript for important intellectual content: Masomeh Bayani and Zardis Rezaeimehr; statistical analysis: Ali Bijani, Masomeh Bayani and Seyed Reza Hosseini;
administrative, technical, and material support: Farzan
Kheirkhah, Ali Bijani and Masomeh Bayani; study supervision: Farzan Kheirkhah and Ali Bijani, Masomeh Bayani.
Funding/Support: Babol University of Medical Sciences.

References
1. Shim SM, Song J, Kim JH, Jeon JP. Conversion pattern and predictive
factor of mild cognitive impairment in elderly Koreans. Arch Gerontol
Geriatr. 2016;64:146–50. doi: 10.1016/j.archger.2016.02.007. [PubMed:
26896864].
2. Chen FX, Kang DZ, Chen FY, Liu Y, Wu G, Li X, et al. Gray matter atrophy associated with mild cognitive impairment in Parkinson’s disease. Neurosci Lett. 2016;617:160–5. doi: 10.1016/j.neulet.2015.12.055.
[PubMed: 26742642].
3. Wozniak MA, Itzhaki RF. Antiviral agents in Alzheimer’s disease:
hope for the future?. Ther Adv Neurol Disord. 2010;3(3):141–52. doi:
10.1177/1756285610370069. [PubMed: 21179606].
4. Eftekhar Ardebili H, Khatti Deizabadi F, Azizollah Batebi A, Shojaiezadeh D, Yazdani Cherati J. Frequency of Functional and Cognitive Impairment and Relevant Factors in Aging. J Mazand Univ Med Sci.
2012;22(96):113–22.
5. Helmer C, Pasquier F, Dartigues JF. [Epidemiology of Alzheimer disease and related disorders]. Med Sci (Paris). 2006;22(3):288–96. doi:
10.1051/medsci/2006223288. [PubMed: 16527211].
6. Farrer LA, Cupples LA, Haines JL, Hyman B, Kukull WA, Mayeux
R, et al. Effects of age, sex, and ethnicity on the association between apolipoprotein E genotype and Alzheimer disease. A metaanalysis. APOE and Alzheimer Disease Meta Analysis Consortium.
JAMA. 1997;278(16):1349–56. [PubMed: 9343467].
7. Kountouras J, Tsolaki M, Boziki M, Gavalas E, Zavos C, Stergiopoulos C,
et al. Association between Helicobacter pylori infection and mild cognitive impairment. Eur J Neurol. 2007;14(9):976–82. doi: 10.1111/j.14681331.2007.01827.x. [PubMed: 17718688].
8. Malaguarnera M, Bella R, Alagona G, Ferri R, Carnemolla A, Pennisi G.
Helicobacter pylori and Alzheimer’s disease: a possible link. Eur J Intern Med. 2004;15(6):381–6. doi: 10.1016/j.ejim.2004.05.008. [PubMed:
15522573].
9. Nielsen HH, Qiu J, Friis S, Wermuth L, Ritz B. Treatment for Helicobacter pylori infection and risk of Parkinson’s disease in Denmark. Eur J
Neurol. 2012;19(6):864–9. doi: 10.1111/j.1468-1331.2011.03643.x. [PubMed:
22248366].
10. Xu Y, Wang Q, Liu Y, Cui R, Lu K, Zhao Y. Association between Helicobacter pylori infection and carotid atherosclerosis in patients with vascular dementia. J Neurol Sci. 2016;362:73–7. doi: 10.1016/j.jns.2016.01.025.
[PubMed: 26944122].

5

Rezaeimehr Z et al.

11. Shiota S, Murakami K, Yoshiiwa A, Yamamoto K, Ohno S, Kuroda
A, et al. The relationship between Helicobacter pylori infection
and Alzheimer’s disease in Japan. J Neurol. 2011;258(8):1460–3. doi:
10.1007/s00415-011-5957-5. [PubMed: 21336779].
12. Roubaud-Baudron C, Krolak-Salmon P, Quadrio I, Megraud F, Salles N.
Impact of chronic Helicobacter pylori infection on Alzheimer’s disease: preliminary results. Neurobiol Aging. 2012;33(5):11–9.
13. Beydoun MA, Beydoun HA, Shroff MR, Kitner-Triolo MH, Zonderman
AB. Helicobacter pylori seropositivity and cognitive performance
among US adults: evidence from a large national survey. Psychosom
Med. 2013;75(5):486–96. doi: 10.1097/PSY.0b013e31829108c3. [PubMed:
23697465].
14. Kountouras J, Zavos C, Deretzi G. Helicobacter pylori might contribute to persistent cognitive impairment after resolution of overt
hepatic encephalopathy. Clin Gastroenterol Hepatol. 2011;9(7):624. doi:
10.1016/j.cgh.2011.02.011. [PubMed: 21334456].
15. Balin BJ, Gerard HC, Arking EJ, Appelt DM, Branigan PJ, Abrams
JT, et al. Identification and localization of Chlamydia pneumoniae
in the Alzheimer’s brain. Med Microbiol Immunol. 1998;187(1):23–42.
[PubMed: 9749980].
16. Hosseini SR, Cumming RG, Kheirkhah F, Nooreddini H, Baiani
M, Mikaniki E, et al. Cohort profile: the Amirkola Health and
Ageing Project (AHAP). Int J Epidemiol. 2014;43(5):1393–400. doi:
10.1093/ije/dyt089. [PubMed: 23918798].
17. Koekkoek PS, Rutten GE, van den Berg E, van Sonsbeek S, Gorter KJ,
Kappelle LJ, et al. The "Test Your Memory" test performs better than

6

18.

19.

20.

21.

22.

23.

the MMSE in a population without known cognitive dysfunction. J
Neurol Sci. 2013;328(1-2):92–7. doi: 10.1016/j.jns.2013.02.028. [PubMed:
23531478].
Saleh P, Zarrintan A, ZeinalZade AH, Piri R, Mohammadi SMNB. Efficiency of Helicobacter Pylori infection protocol: Clarithromycin,
Amoxicillin and Omeprazole. Arch Clin Infect Dis. 2013;8(1):14–7.
Kiani AH, Asadbeik E, HasannejadBibalan M, Sedighi M, Eshaghi M,
Gholami M. Serological Diagnosis of Helicobacter pylori Infection
in Patients With a Polycystic Ovary Syndrome. Arch Clin Infect Dis.
2015;10(2):27432.
Roubaud Baudron C, Letenneur L, Langlais A, Buissonniere A,
Megraud F, Dartigues JF, et al. Does Helicobacter pylori infection increase incidence of dementia? The Personnes Agees QUID Study. J Am
Geriatr Soc. 2013;61(1):74–8. doi: 10.1111/jgs.12065. [PubMed: 23252507].
Palka M, Tomasik T, Windak A, Margas G, Mach T, Bohonos A. The
reliability of ELISA in predicting H. pylori infection in dyspeptic
populations under age 45. Med Sci Monit. 2010;16(1):24–8. [PubMed:
20037501].
She RC, Wilson AR, Litwin CM. Evaluation of Helicobacter pylori Immunoglobulin G (IgG), IgA, and IgM serologic testing compared to
stool antigen testing. Clin Vaccine Immunol. 2009;16(8):1253–5. doi:
10.1128/CVI.00149-09. [PubMed: 19515865].
Figura N, Franceschi F, Santucci A, Bernardini G, Gasbarrini G, Gasbarrini A. Extragastric manifestations of Helicobacter pylori infection.
Helicobacter. 2010;15 Suppl 1:60–8. doi: 10.1111/j.1523-5378.2010.00778.x.
[PubMed: 21054655].

Arch Clin Infect Dis. 2016; 11(4):e38193.

