
Abstract. Background/Αim: The relationship of herpes
viruses and herpes zoster (HZ) with dementia and
Alzheimer’s disease is controversial. This study evaluated the
relationship between HZ vaccination and cognitive
impairment. Patients and Methods: We used data from The
Behavioral Risk Factor Surveillance System (BRFSS) to
evaluate the relationship between HZ vaccination and
cognitive impairment. Results: Using BRFSS 2017 data, we
assessed HZ vaccination status in 275 subjects whose social
activities were hampered by disorientation or memory loss.
61.6% of vaccinated subjects (n=61) and 46.6% of
unvaccinated subjects (n=82) never had social activities
hampered by disorientation or memory loss. The result is
significant (p=0.025, two- sided Fisher exact test). The
results of multivariate linear regression analysis, considering
social activities hampered by disorientation or memory loss
as a dependent variable, and vaccination (yes or no), sex,
and education level as independent variables, showed that
the effect of vaccination--reducing risk of social activities
hampered by disorientation or memory loss--was significant
(p=0.03). Conclusion: Our finding that HZ vaccination
reduces the risk of dementia is consistent with the link
between viruses and AD. Herpes viruses-induced
reactivation of embryologic pathways silenced at birth could
be one of the pathologic processes in Alzheimer's disease.

The relationship of herpes zoster (HZ) with dementia and
Alzheimer’s disease (AD) is controversial. HZ has been linked
to a slightly higher risk of dementia, while antiviral medication
has been linked to a lower chance of developing dementia after

HZ diagnosis (1). Bae et al. investigated the link between HZ
and dementia, as well as the impact of antiviral medication on
dementia risk. HZ was linked to a higher risk of dementia,
whereas antiviral therapy was linked to a lower risk of
dementia in HZ patients (2). Tsai et al. discovered an elevated
risk of dementia in patients infected with herpes zoster
ophthalmicus (3). Other research (4) has supported these
findings. However, in a case-control study, Choi et al. found
that HZ did not raise the incidence of dementia (5).

Because of the possible connection between HZ and
dementia, in particular AD, there is hope that an HZ vaccine
might reduce the risk of dementia. In support of this, a lower
risk for dementia following adult tetanus, diphtheria, and
pertussis vaccination has been documented (6). Other
vaccinations [Bacille Calmette-Guérin (BCG), influenza,
COVID] may also be associated with reduced AD risk (7-10).

In the current study, we used data from The Behavioral Risk
Factor Surveillance System (BRFSS) to evaluate the
relationship between HZ vaccination and cognitive impairment.

Patients and Methods

The Behavioral Risk Factor Surveillance System (BRFSS) is the
most comprehensive US system of health-related telephone surveys,
collecting data on U.S. citizens' health-related risk behaviors,
chronic health issues, and use of preventive services across the
country (11). Recognizing the importance of cognitive decline as a
public health concern, the Centers for Disease Control (CDC)
through the Alzheimer's Disease and Healthy Aging Program
created and deployed a BRFSS module to track subjective cognitive
decline and its associated burden in the population, in partnership
with national experts. Among the most predictive BRFSS module
cognitive questions is one regarding interference with social
activities. Social withdrawal is a common early symptom of
neuropsychiatric disorders, a major driver of prognosis, and a
significant cost to society. As neurological problems worsen, social
withdrawal is frequently observed (12).

BRFSS participants are asked how often social activities are
hampered by disorientation or memory loss (variable code name
CDSOCIAL). We used this information in the current analysis to
identify persons whose disorientation or memory loss makes it
difficult for them to participate in social activities. 
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The interviewer specifically asked the following: During the past
12 months, how often has confusion or memory loss interfered with
your ability to work, volunteer, or engage in social activities outside
the home? Would you say: 1 – Always; 2 – Usually; 3 – Sometimes;
4 – Rarely; 5 – Never.

The 2017 data, used in the current study, had information on HZ
vaccination. Module M07.01 (variable code name SHINGLE2) asks
specifically about HZ vaccination. The interviewer first informs the
patient of the following: Shingles is an illness that results in a rash
or blisters of the skin and is usually painful. There are two vaccines
now available for shingles: Zostavax, which requires 1 shot and
Shingrix which requires 2 shots.

The interviewer then asks: Have you ever had the shingles or
zoster vaccine? 

Responses and their numerical designations were the following:
1. Yes, 2. No, 7. Don’t know/Not sure, 9. Refused. In the current
study we included only answers 1 and 2.

The shingles vaccine would be mainly Zostavax (Merck), which
was licensed by the FDA on May 26, 2006. Zostavax contains a
weakened varicella-zoster virus. Zostavax reduced the risk of
shingles by 51% and the risk of post-herpetic neuralgia by 67% in
a study of more than 38,000 adults aged 60 years or older.
Protection from Zostavax wanes after 5 years (13). FDA licensed
Shingrix (GSK), a recombinant shingles vaccine on October 20,
2017; therefore, most Shingrix-vaccinated subjects are not included
in the 2017 BRFSS data presented here.

Statistical methods. Univariate analysis of BRFSS data was
performed by crosstabulation and a contingency table. Because one
cell in the table had a zero value, the two tailed Fisher exact test
was used to calculate statistical significance. Multivariate analysis
was performed with linear regression. SPSS v 25 (IBM, NY, USA)
was used for all calculations.

Results

We studied 275 subjects in the 2017 BRFSS data. Of those,
33% were male and 67% were female. The mean age of the
99 subjects who received the HZ vaccine was 70±7 years,
whereas the mean age of the 176 subjects who did not
receive the vaccine was 65±10 years. The age difference is
statistically significant (p<0.001). 

Table I shows the HZ vaccination status of 275 subjects
versus the social activities hampered by disorientation or
memory loss. 61.6% of vaccinated subjects (n=61) never had
social activities hampered by disorientation or memory loss,
whereas 46.6% of unvaccinated subjects (n=82) never had
social activities hampered by disorientation or memory loss.
The difference is statistically significant (p=0.025, two-sided
Fisher exact test).

Table II shows the results of multivariate linear regression
where social activities hampered by disorientation or
memory loss was considered as a dependent variable,
whereas vaccination (1 yes or 2 no), sex, and, education
level as independent variables. The effect of the vaccination-
reducing risk of social activities hampered by disorientation
or memory loss was significant (p=0.03).

Discussion

Even though vaccinated subjects were on average 5 years
older than unvaccinated subjects, more vaccinated subjects
(61.6%) than unvaccinated subjects (46.6%) never had social
activities hampered by disorientation or memory loss. One
would expect the opposite, since dementia incidence
increases with age. Therefore, HZ vaccination appears to
protect against dementia. A weakness in our study is that
people whose social activities are unhampered would be
more likely to seek vaccination.

About half of all dementia cases are caused by AD (14), but
the link between viruses, particularly herpes, and AD is
controversial. There is some evidence that taking anti-herpes
drugs for a short period of time reduces the risk of dementia.
Infection without antiviral treatment increases the risk
somewhat. However, the results do not appear to be consistent
across European countries (15). The antibacterial β-amyloid
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Table I. Herpes zoster vaccination status in 275 subjects versus social
activities hampered by disorientation or memory loss. 61.6% of
vaccinated subjects (n=61) never had social activities hampered by
disorientation or memory loss, whereas 46.6% of unvaccinated subjects
(n=82) never had social activities hampered by disorientation or memory
loss. The result is significant (p=0.025, two-sided Fisher exact test).

Disoriented                          Vaccinated          Unvaccinated           Total

Always              Count                8                           14                       22
                                                8.10%                   8.00%                8.00%
Usually              Count                0                            9                         9
                                                0.00%                   5.10%                3.30%
Sometimes        Count               13                          39                       52
                                               13.10%                 22.20%              18.90%
Rarely               Count               17                          32                       49
                                               17.20%                 18.20%              17.80%
Never                Count               61                          82                      143
                                               61.60%                 46.60%              52.00%
Total                  Count               99                         176                    275
                                              100.00%               100.00%            100.00%

Table II. Multivariate linear regression considering social activities
hampered by disorientation or memory loss as a dependent variable and
vaccination (1 yes or 2 no), sex (1 male, 2 female), and education level
as independent variables. B: unstandardized regression coefficient. The
effect of vaccination-reducing risk of social activities hampered by
disorientation or memory – loss was significant (p=0.03).

                                                     B                                  p-Value

Vaccination                            –0.345                                0.03
Gender                                      0.11                                  0.496
Education                                 0.021                                0.76



found in the brains of AD patients could protect against herpes
simplex type 1 (16), and our finding that HZ vaccination
reduces the risk of dementia is consistent with the link between
viruses and AD, which might be mediated by inflammaging.  

Inflammation is part of aging. Chronic, sterile, low-grade
inflammation, known as inflammaging, develops as people
age and is associated with age-related disorders such as AD
(17), cerebrovascular disease (18), and diminishing adaptive
immunity (19). 

AD, Lewy body dementia (LBD), and Parkinson's disease
(PD) are all part of a continuum that could explain a variety
of age-related neurodegenerative symptoms. Inflammaging
is an important part of this process, since it is the long-term
effect of persistent physiological stimulation of the innate
immune system. 

Because it may elaborate inflammatory chemicals and
communicate with various organs and systems, the gut
microbiome plays a crucial role in inflammaging. The gut
microbiota has been linked to Parkinson's disease, and
bacteria-produced proteins that mimic misfolded proteins
involved in neurodegenerative disease may induce their
misfolding (20). 

GBA, BIN1, APOE, SNCA, and TMEM175 are five genes
that have a role in determining whether a person will develop
LBD, and some of these genes are also linked to AD and PD
(21). Thus, the pathophysiology and course of AD, LBD, and
PD would be different, depending on an individual’s genome.
Although AD and PD are molecularly and clinically distinct
disorders, their causes appear to underlie LBD. All three
conditions lie on a continuum in vulnerable persons (Figure 1).  
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Figure 1. Factors involved in neurodegeneration. GBA, BIN1, APOE, SNCA, and TMEM175 are five genes that have a role in determining whether
a person will develop Lewy body dementia (LBD); some of these genes are also linked to Alzheimer’s disease (AD) and Parkinson’s disease (PD).
Thus, the pathophysiology and course of AD, LBD, and PD would be different, depending on an individual’s genome. Although AD and PD are
molecularly and clinically distinct disorders, their causes appear to underlie LBD. All three conditions lie on a continuum in vulnerable persons.



Conclusion

Our finding that HZ vaccination reduces the risk of
dementia corroborates the results of other studies linking
herpes viruses with AD. Viruses and inflammation are
associated with cytokines and growth factors in AD.
Furthermore, in the preimplantation embryo, cytokines
affect gene expression, metabolism, and cell stress. Around
the time of birth, the genes that cause these changes are
silenced. However, they could ruin the same neuronal
structures they formed in utero if reactivated in the brain by
inflammation and viruses decades later. Therefore, herpes
virus reactivation of embryologic processes and pathways
silenced at birth could be one of the pathologic processes in
Alzheimer's disease.
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