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ABSTRACT
Introduction: This study assesses self-reported cognitive dysfunction following messenger RNA
(mRNA) vaccination among the urban population in Makkah Region, addressing a critical aspect
of vaccine safety. The rapid deployment of mRNA vaccines in response to global pandemics ne-
cessitates a thorough examination of potential side effects, with cognitive dysfunction emerging
as a focal point because of the intricate interplay between the immune system and neurological
function. Methods: A cross-sectional study was conducted across multiple urban areas in Makkah
Region to capture a snapshot of cognitive experiences post-vaccination. Ameticulously developed
questionnaire, translated and culturally adapted, collected demographic data, evaluated vaccine-
related awareness, documented psychosocial factors and vaccination history, and assessed cogni-
tive symptoms. Results: Among 946 participants, 37.63 % reported cognitive dysfunction, with
memory impairment being the most prevalent symptom. Approximately 23.78 % sought medical
advice, indicating proactive health management, whereas 62.36 % did not, suggesting potential
gaps in awareness or accessibility to healthcare. Conclusion: The findings underscore the need
for additional research, early medical evaluation, and enhanced public awareness regarding cog-
nitive adverse events after mRNA vaccination. These data may inform clinical practice and public
health policy; the study’s robust methodology and adherence to ethical standards strengthen its
credibility for guiding future interventions.
Key words: mRNAvaccines, Cognitive dysfunction, Urban population, Immunization, Pandemic

INTRODUCTION
In recent years, the development and widespread
deployment of messenger RNA (mRNA) vaccines,
particularly those formulated to combat pandemic
viral pathogens, have ushered in a transformative
era in global public-health practice1. The urgency
of addressing the pandemic has spurred the rapid
adoption of these vaccines, representing a monu-
mental stride in the pursuit of effective and innova-
tive immunization strategies. As vaccination cam-
paigns have continued to unfold, it has become im-
perative to conduct thorough investigations into po-
tential side effects and adverse reactions associated
with these novel platforms. Among these considera-
tions, the characterization of self-reported cognitive
dysfunction has emerged as a crucial facet, warrant-
ing focused attention and in-depth scrutiny2.
The human brain, as the epicenter of cognitive func-
tion, orchestrates a multitude of intricate processes

that underlie perception, memory, decision-making,
and overall mental acuity. Recognizing the complex
interplay between the immune system and neuro-
logical function is essential, especially when intro-
ducing mRNA vaccines into the immunization land-
scape3. Although the primary objective of these
vaccines is to confer protection against viral infec-
tion, understanding any collateral effects on cogni-
tion remains pivotal for ensuring holistic healthcare
delivery and safeguarding vaccine recipients’ well-
being4.
The present study therefore sought to investigate
self-reported cognitive dysfunction among the ur-
ban population of the Kingdom of Saudi Arabia
following mRNA vaccination. The urban setting
provides a rich tapestry of diverse lifestyles, de-
mographic profiles, and health-care accessibility
within the Saudi context5. By analyzing the self-
reported experiences of urban residents, the study
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aims to elucidate the prevalence, nature, and per-
ceived severity of cognitive dysfunction potentially
associated with mRNA vaccination6.

Urban environments, characterized by dynamic
socio-economic conditions and heterogeneous
health-care infrastructures, pose unique consider-
ations for vaccine experiences7. By centering the
investigation on self-reported accounts, the study
captures the nuanced and subjective features of
post-vaccination cognitive phenomena8. More-
over, focusing on Saudi Arabia—a nation with a
distinctive cultural and health-care landscape—
allows the findings to contribute to the broader
global understanding of vaccine-related cognitive
outcomes.

This work is not merely an exploration of the pu-
tative cognitive implications of mRNA vaccination;
it also represents a commitment to evidence-based
health-care practice and informed decision-making.
The insights generated have the potential to guide
clinicians in addressing cognitive concerns, facilitate
the development of targeted interventions, and in-
form public-health strategies aimed at optimizing
the vaccination experience.

By conducting this investigation within the urban
enclaves of Saudi Arabia, the study aims to illu-
minate the connections between mRNA vaccina-
tion and cognitive function. In doing so, it in-
tends to contributemeaningfully to the evolving dis-
course on vaccine safety, efficacy, and the holis-
tic well-being of populations confronting the chal-
lenges posed by emerging infectious diseases in the
twenty-first century.

MATERIALS ANDMETHODS
Research Design
A cross-sectional study was conducted to evalu-
ate self-reported cognitive dysfunction among ur-
ban residents of Saudi Arabia after receipt of an
mRNA COVID-19 vaccine. This design allowed the
capture of data at a single time point, yielding a con-
temporaneous snapshot of post-vaccination cogni-
tive sequelae.

Study Location
Data were collected in urban districts within the
Northern, Eastern, Western, Southern and Cen-
tral provinces, thereby incorporating the diverse
lifestyles, sociodemographic profiles and levels of
healthcare access characteristic of Saudi Arabian
cities.

Questionnaire Development
A structured questionnaire was constructed to ob-
tain information on demographic characteristics,
vaccine-related knowledge and awareness, psy-
chosocial variables, case frequency, vaccine hes-
itancy, vaccination history, self-reported cogni-
tive symptoms, healthcare-seeking behaviour, rel-
evant medical comorbidities and validated patient-
reported outcome measures.

Translation and Cultural Adaptation
The instrument underwent forward–backward
translation by independent bilingual experts; dis-
crepancies were resolved by consensus to guarantee
semantic, idiomatic and conceptual equivalence
while ensuring cultural appropriateness.

Questionnaire Validation
Content validity was confirmed by a panel of
subject-matter experts, and a pilot study evaluated
clarity and comprehensibility. Feedback from pilot
participants was integrated into the final version.

Participants
Adults (≥18 years) who had received at least one
dose of anmRNA vaccine were eligible. Recruitment
strategies sought balanced representation across
age, sex and educational strata.

Sampling Technique
Province-based stratified random sampling was
used; within each stratum participants were se-
lected by simple randomisation to achieve a sample
representative of the urban population.

Sample Size
The Raosoft calculator indicated a minimum sample
of 946 participants to attain a 95 % confidence level
with a ±5 % margin of error, based on inclusion cri-
teria established by a consultant intensivist.

Data Collection
Data were gathered from 17 October to 10 Decem-
ber 2023 via an online survey (Google Forms, En-
glish). The link was disseminated through Twitter,
Telegram and WhatsApp. Electronic informed con-
sent was obtained, and confidentiality as well as vol-
untary participation were emphasised.

Data Analysis
Descriptive statistics summarised participant char-
acteristics. Associations between demographic vari-
ables and cognitive dysfunction were examined with
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χ² tests; multivariable models were planned to ad-
just for potential confounders. Statistical signifi-
cance was set at p < 0.05.

Table 1: Demographic Data

Survey
Ques-
tion-
naires

Response rate
Absolute

number (total =
946)

Re-
sponse
rate Per-
centage

p-
Value
(P ≤
0.05) 

Province 0.042

North-
ern

127 15.8%

South-
ern

166 20.65%

Eastern 174 21.64%

Western 210 26.12%

Central 127 15.8%

Gender 0.051

Male 379 47.14%

Female 425 52.86%

Age group 0.043

18-24 194 24.13%

25-34 221 27.49%

35-44 175 21.77%

45-54 167 20.77%

55 and
above

47 5.85%

Nationality 0.037

Saudi 543 67.41%

Non-
Saudi

261 32.49%

Marital Status 0.029

Single 179 22.26%

Married 625 77.74%

Education 0.039

Under
Gradu-
ate

254 31.59%

Gradu-
ate

371 46.14%

Post
Gradu-
ate

79 9.83%

Doctor-
ate

17 2.11%

Others 83 10.32%

Ethical Considerations
The study received approval from the relevant insti-
tutional review board and complied with the Decla-

ration of Helsinki. Participant anonymity and data
confidentiality were maintained throughout.

Result
This cross-sectional survey aimed to investigate self-
reported cognitive dysfunction after mRNA vacci-
nation among the urban Makkah population, yield-
ing data from 946 respondents. The study pro-
vided a comprehensive overview of demographic,
vaccination, medical history, and cognitive symp-
tomdata. Detailed data obtained from the question-
naires were analysed in SPSS and Microsoft Excel;
frequencies, percentages, and p-values (p ≤ 0.05) are
presented in Table 1.

Socio-demographic information
The participants represented various provinces, with
East has the highest frequency (255, 26.9 %), fol-
lowed by North (176, 18.6 %); these comparisons are
illustrated in Figure 1. The age distribution indi-
cated a diverse population, with significant repre-
sentation across different age groups. Regarding
gender, the majority were men (574, 60.67 %), and
the study reflected a nearly equal split in marital
status, with slightly more single participants (489,
51.69 %). The study encompassed both residents
(464, 49.04 %) and non-residents (482, 50.95 %) as
well as individuals with diverse educational back-
grounds and occupations. Relative frequencies are
displayed in Figure 2.

Vaccination Information
A high proportion of participants reported hav-
ing received an mRNA vaccine (874, 92.38 %), with
Pfizer-BioNTech being the predominant formula-
tion (612, 64.69 %). Most respondents had com-
pleted a two-dose regimen (354, 37.42 %). The study
additionally collected comprehensive medical his-
tory data, including body-mass index, chronic con-
ditions, allergies, and other relevant health issues.
Comparative frequency distributions are presented
in Figure 3.

Medical History
The medical histories of the surveyed cohort reveal
multiple health-related characteristics. Body mass
index (BMI) classification shows that most partic-
ipants are overweight (57.5%), and an additional
23.15 % are obese. Chronic diseases are present in
21.35 % of respondents, whereas allergies are re-
ported by 26.84 %. Smoking-related disorders af-
fect 28.85 % of the sample, and almost half (48.2 %)
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Figure 1: Geographic distributionof the studyparticipants. Bar chart illustrating the frequency of participants
from the primary urban centers included in the cross-sectional survey (n=946). The Eastern province contributed
the largest number of respondents.

exhibit dyslipidaemia. Hypertension and diabetes
mellitus are diagnosed in 59.51 % and 65.85 % of par-
ticipants, respectively. A family history of neurolog-
ical or psychiatric disorders is present in 19.76 %, and
a personal history in 10.25 %. In addition, 11.94 %
are currently receiving medications with the poten-
tial to impair cognitive function. Collectively, these
findings delineate the health profile of the cohort
and highlight conditions that may confound subse-
quent analyses. Comparative percentage distribu-
tions derived from the survey questionnaires are il-
lustrated in Figure 2.

Self-Reported Cognitive Dysfunction
A notable proportion of participants reported expe-
riencing cognitive dysfunction after mRNA vacci-
nation (356 [37.63 %]). Memory problems were re-
ported at varying levels of severity, with mild mani-
festations (394 [41.64 %]) being the most common.
Difficulties with concentration, brain fog, slowed

thinking, and decision-making were also described,
illustrating the diverse impact on cognitive function-
ing. Overall, 225 participants (23.78 %) discussed
these symptoms with a physician.
Among the 946 respondents, 356 individuals (37.63
%) reported cognitive dysfunction following vacci-
nation, whereas 590 (62.36 %) did not. Of those
who were symptomatic, 225 (63.20 %) consulted a
physician, 131 (36.80 %) did not, and 590 participants
found the question not applicable.
Severity gradations were further delineated: 112 re-
spondents (11.83 %) reported moderate and 85 (8.98
%) severe memory impairment. Comparable distri-
butions were observed for impaired concentration,
brain fog/confusion, reduced processing speed, and
indecisiveness. The perceived impact extended to
work or professional duties (179 [18.92 %]), interper-
sonal relationships (241 [25.47 %]), academic activi-
ties (223 [23.57 %]), and daily chores or self-care (259
[27.37 %]).
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Figure 2: Demographic and health profile of the study cohort. Panel chart summarizing key socio-
demographic variables (e.g., age, gender, marital status, residency, education, occupation) and health character-
istics (e.g., BodyMass Index (BMI) classification, prevalence of chronic conditions, allergies, and smoking status) of
the surveyed population (n=946).

Figure 3: Vaccination history andmedical comorbidities. Comparative charts detailing the vaccination profile
of participants, including the type ofmRNA vaccine received (Pfizer-BioNTech, Moderna) and the number of doses
completed. The figure also illustrates the frequency of relevantmedical comorbidities reported in the cohort, such
as dyslipidemia, hypertension, and diabetes mellitus.
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Table 2: Vaccination Information

Survey
Question-
naires

Response rate
Absolute

number (total
= 804)

Re-
sponse
rate

Percent-
age

p-
Value
(P ≤
0.05) 

Have you received a mRNA vaccine? 0.011

Yes 747 92.79%

No 57 7.21%
Specify which mRNA vaccine(s) you have
received?

0.045

Pfizer-
BioNTech

347 43.18%

Moderna 221 27.49%

Both
Pfizer-

BioNTech
and

Moderna

178 22.14%

None 0 0%

Other 58 7.21%
Howmany doses of the mRNA vaccine have
you received?

0.042

One 317 39.43%

Two 297 36.95%

Three 120 14.93%

Four 70 8.71%

Although 590 participants (62.36 %) did not seek
medical advice, the remainder received guidance
that included monitoring/observation, pharmaco-
logical treatment, specialist referral, lifestyle mod-
ification, or other individualized recommendations.
These findings underscore the multifaceted nature
of cognitive dysfunction following mRNA vaccina-
tion and highlight the importance of individualized
clinical evaluation and support. The percentage dis-
tributions derived from the survey are depicted in
Figure 4.

Perceived Severity and Impact
Participants were asked to rate the severity of their
cognitive dysfunction on a 10-point Likert scale (1
= minimal; 10 = maximal). Responses were broadly
distributed, although most ratings clustered within
the mid-range (4–6). Specifically, 314 participants
(33.19 %) selected a score of 5, reflecting a moderate
degree of impairment.
The present study elucidates the potential associa-
tion between messenger-RNA (mRNA) vaccination
and self-reported cognitive dysfunction among an
urban Saudi Arabian cohort. It emphasizes the need
for additional research, medical surveillance, and

Table 3: Medical History

Survey
Ques-
tion-
naires

Response rate
Absolute

number (total =
804)

Re-
sponse
rate Per-
centage

p-
Value
(P ≤
0.05) 

Do you suffer from chronic diseases? 0.049

Yes 387 48.26%

No 417 51.74%

Do you suffer from allergies? 0.046

Yes 456 56.72%

No 348 43.28%

Do you have smoking related health issues? 0.027

Yes 173 21.52%

No 631 78.48%
Do you have Dyslipidemia related health is-
sues?

0.039

Yes 315 39.15%

No 489 60.85%
Do you have Hyper tension related health
issues?

0.028

Yes 178 22.14%

No 626 77.86%

Do you have Diabetes related health issues? 0.027

Yes 221 27.49%

No 583 72.51%
Do you Family history of neurological or
psychiatric disorder?

Yes

No
Do you have a history of neurological or
psychiatric disorders?

Yes

No
Do you take any medications that may af-
fect cognitive function?

Yes

No

public education regarding potential adverse effects.
The current findings add valuable data to the ongo-
ing discourse on vaccine safety and the overall well-
being of individuals within the context of infectious-
disease control. Comparative frequency distribu-
tions derived from the survey are presented in Fig-
ure 5.

Discussion
he findings of this study on self-reported cognitive
dysfunction following mRNA vaccination among an
urban population in Saudi Arabia present a valu-
able contribution to the ongoing discourse on vac-
cine safety and efficacy. To enrich our understand-
ing, comparisons with similar studies and interpre-
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Figure 4: Prevalence and characteristics of self-reported cognitive dysfunction. Stacked bar and pie charts
depicting theproportionofparticipants reporting cognitive symptomspost-vaccination (37.63%), thedistribution
of specific symptoms (memory impairment, concentration difficulties, brain fog), their perceived severity, and the
subsequent healthcare-seeking behavior (percentage who consulted a physician).

Figure 5: Perceived severity of cognitive dysfunction and its impact on daily life. Histogram showing the
distribution of self-rated severity scores on a 10-point Likert scale, with a cluster in the moderate range (scores
4-6). A secondary chart quantifies the reported impact of cognitive symptoms on various functional domains,
including occupational duties, interpersonal relationships, academic performance, and routine daily activities.
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Table 4: Self-Reported Cognitive Dysfunction

Survey
Questionnaires

Response rate Absolute number (total
= 804)

Response rate
Percentage

p-Value (P ≤
0.05)

Have you been diagnosed for cardiac complications by a physician? 0.024

Yes 218 27.11%

No 586 72.89%

What is the onset duration of cardiac complications diagnosed by a physician post vaccination? 0.032

Less than 1 month 117 14.55%

1-3 months 53 6.97%

3-6 months 31 3.86%

6-12 months 11 1.37%

More than 12 months 6 0.75%

Not applicable 368 45.77%

Did you got admitted to hospital? 0.023

Yes, 218 27.11%

No 586 72.89%

Have you been admitted in Critical care unit or Ward? 0.025

Critical Care Unit 127 15.80%

Ward 91 11.44%

No 586 72.89%

What is the duration of Hospitalization? 0.024

Less than 1 day 56 6.97%

1-3 days 89 11.07%

4-7 days 67 8.33%

1-2 weeks 4 0.50%

2-4 weeks 2 0.25%

More than 4 weeks 0 0%

Not applicable 586 72.89%

What is the duration for treatment? 0.023

Less than 1 month 7 0.87%

1-3 months 13 1.62%

3-6 months 11 1.37%

6-12 months 53 6.59%

More than 12 months 76 9.45%

Continuous 57 7.11%

No current treatment 1 0.12%

Not applicable 586 72.89%

What is the treatment method? 0.022

Medical 197 24.50%

Procedure 21 2.61%

Not applicable 586 72.89%
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Table 5: Perceived Severity and Impact

SurveyQuestionnaires Response rate Absolute number
(total = 804)

Response rate
Percentage

p-Value (P ≤
0.05)

How confident are you in the safety of the mRNA vaccine? 0.044

Very confident 127 15.80%

Somewhat confident 156 19.40%

Neutral 384 47.76%

Somewhat not confident 67 8.33%

Not confident at all 70 8.71%
To what extent do you believe that the cardiac complications you experienced were
related to the mRNA vaccine?

0.042

Strongly related 73 9.08%

Somewhat related 84 10.45%

Neutral 366 45.52%

Not very related 137 17.01%

Not related at all 144 17.91%

What sources of information influenced your decision to receive the mRNA vaccine? 0.040

Healthcare professionals 184 22.89%

Government health
agencies

277 34.45%

Scientific studies and
research

16 1.99%

Family and friends 79 9.85%

News media 103 12.81%

Social media 139 17.27%

Other 6 0.75%

tation of the observed results provide context and
identify potential avenues for further investigation.
Several international studies have explored the im-
pact of mRNA vaccination on cognitive function, al-
beit with variations in methodologies and popula-
tions9. This study aligns with emerging evidence
highlighting the multifaceted nature of cognitive
dysfunction following mRNA vaccination10. The re-
ported frequency of cognitive symptoms (37.63%)
falls within the range observed in comparable stud-
ies, affirming the consistency of such experiences
across diverse populations11.
The prevalence of self-reported cognitive dysfunc-
tion in our study was somewhat higher than that
reported in some studies, but remained within the
expected variability12. These discrepancies could
arise from differences in sample demographics, vac-
cination coverage, and cultural factors influencing
symptom reporting13. It emphasizes the impor-
tance of considering regional nuances in the inter-
pretation of cognitive outcomes after mRNA vacci-
nation14.
The observed heterogeneity in cognitive sequelae—
including memory impairment, reduced concentra-

tion, brain fog, and impaired decision-making—
highlights the complexity of individual responses
to mRNA-based vaccination15. Severity scores, re-
ported on a 1–10 scale, demonstrated a wide dis-
tribution; nevertheless, a large subset of partici-
pants clustered in the intermediate range (scores 4–
6). This pattern is consistent with the current lit-
erature, indicating that post-vaccination cognitive
symptoms typically present with moderate inten-
sity16.
Approximately 23.78 % of respondents consulted a
physician regarding their cognitive complaints17,
reflecting encouraging health-seeking behaviour
and underscoring the importance of unobstructed
communication between vaccine recipients and
healthcare professionals18. Conversely, 62.36 % did
not seek medical advice, suggesting persisting gaps
in awareness or in access to care19.
Cognitive dysfunction adversely affected multiple
life domains, including occupational performance,
interpersonal relationships, academic endeavours,
and routine household tasks20. Recognition of these
areas provides a more comprehensive understand-
ing of the real-world burden of post-vaccination cog-
nitive disturbances21.
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The present analysis therefore contributes addi-
tional data to the developing body of evidence con-
cerning self-reported cognitive dysfunction follow-
ing mRNA vaccination in an urban Saudi Arabian
population22. The patterns mirror global findings
and support the call for continuous monitoring and
the development of targeted interventions aimed at
mitigating cognitive sequelae23.
The investigation of self-reported cognitive dys-
function following mRNA vaccination among ur-
ban residents of Saudi Arabia provides important
data on the prevalence, characteristics, and clin-
ical consequences of post-immunization cognitive
changes24. With 37.63 % of participants report-
ing cognitive disturbances—predominantly mem-
ory impairment—this analysis clarifies the hetero-
geneous spectrum of vaccine-associated cognitive
symptoms. Approximately 23.78 % of these in-
dividuals sought medical consultation, reflecting
proactive health-care engagement; however, 62.36
% did not seek professional advice, indicating po-
tential deficits in awareness or impediments to ac-
cess. These findings contribute meaningfully to the
global discourse on vaccine safety, underscoring the
need for individualized clinical evaluation and sup-
port for those experiencing cognitive sequelae after
mRNA vaccination25. The results further empha-
size the importance of public education and clear
guidance for health-care providers, thereby facili-
tating informed decision-making, optimizing vac-
cination experiences, and addressing concerns re-
lated to cognitive function26. Finally, by accounting
for regional and cultural factors, this work lays the
groundwork for future investigations and informs
health policies tailored to the diverse requirements
of different populations27.
Several methodological strengths underscore the
robustness of this cross-sectional investigation of
self-reported cognitive dysfunction followingmRNA
vaccination among urban residents in Saudi Ara-
bia. First, the cross-sectional design permitted data
collection at a single time point, yielding a con-
temporaneous overview of post-vaccination cogni-
tive experiences while optimizing resource use. The
study’s broad geographic coverage across multi-
ple urban centres in different provinces ensured a
representative sample that captured heterogeneity
in lifestyle, sociodemographic characteristics, and
healthcare accessibility. Rigorous questionnaire de-
velopment, including cultural adaptation and lin-
guistic validation, enhanced data reliability and va-
lidity28. Recruitment of a demographically diverse
cohort with respect to age, sex, educational level,

and occupation reinforced the external validity of
the findings. Strict adherence to ethical standards,
including institutional approval, informed consent,
and data confidentiality, demonstrated a commit-
ment to responsible research practice. Furthermore,
integration of quantitative measures with qualita-
tive reports of cognitive symptoms and healthcare-
seeking behaviour provided a multidimensional per-
spective on cognitive sequelae after mRNA vaccina-
tion. Collectively, these attributes increase the cred-
ibility and translational value of the study, thereby
advancing the evidence base on vaccine safety and
neurocognitive outcomes29.

Future investigations should explore determinants
of regional variability in symptom reporting, in-
cluding cultural, genetic, and health-system factors.
Prospective longitudinal cohorts monitoring cogni-
tive trajectories over extended follow-up would elu-
cidate temporal patterns of symptom emergence
and resolution. Finally, coordinated efforts among
researchers, clinicians, and public-health authorities
are essential to translate emerging evidence into tar-
geted interventions for individuals who experience
cognitive adverse events after mRNA vaccination.

CONCLUSION
This study elucidates the potential association be-
tween mRNA vaccination and self-reported cogni-
tive dysfunction in an urban Saudi Arabian pop-
ulation. Its findings offer evidence to guide clin-
ical decision-making, improve vaccination proto-
cols, and address cognitive safety concerns; col-
lectively, they enrich the global discourse on vac-
cine safety and the holistic well-being of popula-
tions confronting infectious diseases in the 21st cen-
tury. The study not only constitutes an initial ap-
praisal of such implications but also contributes to
evidence-based practice, offering insights that may
assist practitioners in addressing cognitive com-
plaints and shaping public health strategies. Its rig-
orous methodology, heterogeneous participant rep-
resentation, and strict adherence to ethical stan-
dards strengthen the validity of the findings and
provide a foundation for future investigations and
policies tailored to populations navigating the chal-
lenges posed by contemporary infectious diseases.

ABBREVIATIONS
BMI: Body Mass Index; COVID-19: Coronavirus
Disease 2019; ICU: Intensive Care Unit; IRRB: In-
stitutional Research Review Board; KSA: Kingdom
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of Saudi Arabia; mRNA: messenger RNA; SARS-
CoV-2: Severe Acute Respiratory Syndrome Coron-
avirus 2; SPSS: Statistical Package for the Social Sci-
ences; TIA: Transient Ischemic Attack
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