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Abstract 

Acute neurocognitive effects of COVID-19 vaccines remain poorly documented, particularly in African populations. The 

systemic inflammatory response following vaccination could transiently modulate brain function. This study aimed to conduct 

an exploratory cross-sectional assessment of the acute effects of the Johnson & Johnson vaccine on selective attention and verbal 

memory in participants from Côte d'Ivoire. We compared the cognitive performance of 28 participants tested 30 minutes after 

receiving the Johnson & Johnson vaccine with 28 non-vaccinated controls. Participants were stratified by educational level 

(primary, secondary, university). Cognitive performance was assessed using the Stroop test and the Rey Auditory Verbal Learning 

Test (RAVLT). Independent samples t‑tests were applied with significance set at p ≤ 0.05. A statistically significant improvement 

in Stroop interference performance (selective attention) was observed in the vaccinated secondary-level group compared to 

controls (p = 0.005). In the primary-level group, vaccinated participants showed significantly lower scores on the RAVLT 

deferred recognition task (p = 0.01). No other significant differences were found for RAVLT performance or for other Stroop 

conditions and educational levels. This exploratory study did not find evidence of widespread acute cognitive deficits following 

vaccination with the Johnson & Johnson vaccine. However, the specific effects observed, a potential enhancement of attention 

in secondary-level group and a potential disruption of memory recognition in the primary-level group, highlight the need for 

larger, longitudinal studies to confirm these findings and explore the underlying neuro-immune mechanisms. 
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1. Introduction 

The coronavirus disease 2019 (COVID‑19) pandemic, 

caused by severe acute respiratory syndrome coronavirus 2 

(SARS‑CoV‑2), has mobilized global research efforts since 

December 2019 to reduce morbidity and mortality [20]. The 

rapid development of safe and effective vaccines became the 

primary strategy of pandemic control, with several platforms 

deployed: viral vector vaccines (AstraZeneca, Johnson & 

Johnson), mRNA vaccines (Pfizer‑BioNTech, Moderna), and 

inactivated vaccines (Sinopharm, CoronaVac). While these 

platforms demonstrated distinct efficacy profiles and acute ad-

verse effects varying by context and type [9], and despite their 

proven success in preventing severe illness and death, poten-

tial short- and long-term side effects remain a subject of on-

going scientific investigation and public concern [14]. 

Beyond infection itself, studies have reported persistent 

cognitive impairments in some patients, suggesting central 

nervous system vulnerability to infectious and inflammatory 

processes [1]. Neurocognitive symptoms have also been de-

scribed following vaccination, though available data remain 

limited, heterogeneous, and rarely confirmed by standardized 

neuropsychological assessments [8, 9]. 

The biological rationale for a potential link between vac-

cination and cognition lies in neuroimmune interactions. Vac-

cination induces an acute inflammatory response character-

ized by cytokine release, which can cross the blood–brain bar-

rier or signal through peripheral pathways, transiently modu-

lating neuronal activity and neurotransmission [6, 7]. Cogni-

tive domains such as attention and memory, dependent on 

fronto‑parietal and hippocampal networks, are particularly 

sensitive to these neuroimmune fluctuations [4]. 

Despite these observations, few studies have directly and 

objectively assessed the short‑term cognitive effects of 

COVID‑19 vaccines [3, 5]. This gap is especially critical in 

low‑resource settings such as Côte d’Ivoire, where demo-

graphic profiles, comorbidity prevalence, and vaccine types 

differ from those in international cohorts. 

The present study investigates the acute cognitive effects of 

the Johnson & Johnson vaccine on selective attention and ver-

bal memory, with the overarching aim of evaluating the cog-

nitive safety of COVID‑19 vaccines administered in Côte 

d’Ivoire. 

2. Methodology 

2.1. Study Design 

This research was conducted as a prospective, cross‑sec-

tional and comparative study. Data collection took place at the 

vaccination center of the National Institute of Public Hygiene 

(INHP) located in the Treichville (Abidjan) from May 16 to 

June 16, 2023, in Côte d’Ivoire. 

2.2. Participants 

A total of 56 participants were recruited and divided into 

two groups: a vaccinated group (N = 28) and a non‑vaccinated 

control group (N = 28). The overall sample included individ-

uals aged 18 to 65 years. 

The vaccinated group consisted of volunteers recruited at 

the INHP vaccination center in Abidjan, immediately after re-

ceiving a 0.5 ml dose of the Johnson & Johnson COVID‑19 

vaccine. Inclusion criteria were good health status confirmed 

by medical history review, receipt of one or two doses of the 

Johnson & Johnson vaccine, and provision of informed con-

sent. 

The control group comprised unvaccinated volunteers re-

cruited from the general population in Abidjan, primarily from 

the communes of Cocody and Yopougon who agreed to par-

ticipate without compensation. 

Exclusion criteria for all participants included illiteracy (to 

ensure comprehension of instructions), a history of stroke, or 

self‑reported pre‑existing memory disorders. 

Participants were stratified into three educational levels: 

Primary (N = 12), Secondary (N = 14), and University (N = 

30). Detailed demographic characteristics are presented in Ta-

ble 1. 

Table 1. Demographic characteristics of participants. 

Characteristic 
Vaccinated 

group (N = 28) 

Control 

group 

(N = 28) 

Total 

(N = 56) 

Age means 

(±SD) 
30 (± 10.13) 28.47 (±5.66)  

Gender, n (%) 

Female 7 (25%) 7 (25%) 14 (25%) 

Male 21 (75%) 21 (75%) 42 (75%) 

Educational Level, n (%) 

Primary 6 (21.43%) 6 (21.43%) 12 (21.43%) 

Secondary 7 (25%) 7 (25%) 14 (25%) 

University 15 (53.57%) 15 (53.57%) 30 (53.57%) 

2.3. Sample Size and Power 

An a priori power analysis was performed using G*Power 

3.1 for an independent samples t‑test (two‑tailed). With 

𝛼=0.05, power = 0.80, and equal group allocation, the study 

required 26 participants per group to detect a moder-

ate‑to‑large effect (Cohen’s 𝑑=0.80). We enrolled 28 partici-

pants per group (total N=56) to account for potential exclu-

sions and incomplete assessments. 

 

http://www.sciencepg.com/journal/cajph


Central African Journal of Public Health http://www.sciencepg.com/journal/cajph 

 

150 

2.4. Cognitive Assessment 

Testing was conducted at the INHP. For the vaccinated 

group, neuropsychological assessments were administered in-

dividually in a quiet environment, 30 minutes after vaccine 

injection, to evaluate acute cognitive effects. The control 

group completed the same tests under standardized conditions. 

Two neuropsychological instruments were employed: 

2.4.1. Stroop Test 

The Stroop test was used to assess selective attention and 

cognitive inhibition. Three conditions were administered: 

(Ep1) reading color names printed in black (processing speed 

and automatic reading), (Ep3) naming colored rectangles, and 

(Ep4) naming the ink color of incongruent color words (inter-

ference condition). For each condition, participants named 

aloud as many items as possible within 45 seconds. Scores re-

flected the number of correctly named items [16, 17]. 

2.4.2. Rey Auditory Verbal Learning Test (RAVLT) 

The RAVLT was used to evaluate verbal learning, immedi-

ate memory, and delayed recall. The test followed the standard 

international protocol: (1) five learning trials of a 15‑word list 

(List A), (2) an interference trial with a new 15‑word list (List 

B), followed by immediate recall of List A, (3) delayed free 

recall of List A after a 30‑minute interval, and (4) a delayed 

recognition trial. Responses were recorded comprehensively 

to analyze different components of memory [10, 12]. 

2.5. Statistical Analysis 

Data was analyzed using STATISTICA software (version 

7.0). Independent samples Student’s t‑tests were used to com-

pare cognitive performance between vaccinated and control 

groups. Statistical significance was set at p < 0.05. Analyses 

were conducted separately for each educational level (Primary, 

Secondary, University) to examine potential vaccine effects 

across educational levels. 

2.6. Ethical Approval 

The study was approved and authorized by the National In-

stitute of Public Hygiene 

(N°1076/MSHPCMU/INHP/DBBVJ/Cta). In accordance 

with the principles of the Declaration of Helsinki, all partici-

pants provided written informed consent after receiving a de-

tailed explanation of study procedures. The confidentiality of 

the data processed was respected. 

3. Results 

3.1. Characteristics of Participants 

The demographic characteristics of participants assigned to 

the two experimental groups are presented in Table 1. 

3.2. Selective Attention (Stroop Test) 

Performance on the Stroop test varied across educational 

levels. At the primary level, vaccinated participants achieved 

higher mean scores across all conditions (Figure 1) compared 

to controls (Ep1: 50.3 vs. 38.3; Ep3: 56.8 vs. 43.0; Ep4: 40.8 

vs. 31.0). Statistical analysis indicated a significant difference 

only in the color‑naming condition (Ep3; t = 2.51, p = 0.05). 

 

Figure 1. Stroop test performance for primary-level participants 

(vaccinated vs. control groups). 

Note: Ep1 = word reading; Ep3 = color naming; Ep4 = interference 

condition. Asterisks (*) indicate statistical significance at p < 0.001. 

For secondary level, vaccinated participants demonstrated 

superior performance in the interference condition (Ep4: 62.7 

vs. 33.6), with a significant difference (t = 4.16, p = 0.005), 

while no significant differences were observed in Ep1 or Ep3 

(Table 2). 

Table 2. Stroop test scores for secondary-level participants (vac-

cinated vs. control groups). 

 Vaccinated group Control group 

Ep1 91.57 108.42 

Ep3 67.71 63.71 

Ep4 62.71 33.57* 

Note: Ep1 = word reading; Ep3 = color naming; Ep4 = interference 

condition. Scores represent mean correct responses. Asterisk () indi-

cates statistical significance at p ≤ 0.05.* 

At the university level (Figure 2), scores were comparable 

between groups across all conditions (Ep1: 91.3 vs. 98.7; Ep3: 

67.3 vs. 66.1; Ep4: 40.7 vs. 35.4), with no statistically signif-

icant differences (all p > 0.20). 
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Figure 2. Stroop test scores for university-level participants across 

conditions. 

Note: Ep1 = word reading; Ep3 = color naming; Ep4 = interference 

condition. Bars represent mean scores per group. 

3.3. Verbal Learning and Memory  

(RAVLT Test) 

Analysis of RAVLT performance revealed consistent learn-

ing curves across groups, with progressive improvement from 

trial 1 to trial 5. 

For primary level (Figure 3), both groups demonstrated 

positive learning slopes (vaccinated m = 1.20; controls m = 

1.04), and total recall across five trials was similar (33.2 vs. 

34.0 words). Immediate recall, recognition, and delayed recall 

did not differ significantly (all p > 0.20), although vaccinated 

participants scored lower on delayed recognition (10.2 vs. 

12.8), a difference that reached statistical significance (t = 

3.73, p = 0.01). 

 

Figure 3. RAVLT learning curve for primary-level participants. 

Note: Essai 1–5 = learning trials; B = distractor list; RI = immediate 

recall; RD = delayed recognition. Lines represent mean number of 

correct words per trial. 

At the secondary level (Figure 4), vaccinated participants 

showed slightly higher total learning (43.1 vs. 40.1 words), 

with comparable recall and recognition scores, and no signif-

icant differences across immediate recall, delayed recall, or 

recognition (all p > 0.15). 

 
Figure 4. RAVLT learning curve for secondary-level participants. 

Note: Essai 1–5 = learning trials; B = distractor list; RI = immediate 

recall; RD = delayed recognition. Lines represent mean number of 

correct words per trial. 

Table 3. RAVLT performance for university-level participants across trials and recall conditions. 

 Essai 1 Essai 2 Essai 3 Essai 4 Essai 5 B RI RD 

Vaccinated group 5.66 7.46 9.8 10.2 10.86 6.26 8.33 12.86 

Control group 5.46 8.33 10.2 10.53 11.26 6.33 9.06 13.93 

Note: Essai 1–5 = learning trials; B = distractor list; RI = immediate recall; RD = delayed recognition. Scores represent mean number of correct 

words. 

At the university level (Table 3), learning curves were sim-

ilar between groups (vaccinated total = 44.0 words; controls = 

45.8 words), and immediate recall, delayed recall, and recog-

nition scores did not differ significantly (all p > 0.20). 

Overall, the Johnson & Johnson vaccine did not produce 

widespread acute cognitive deficits 30 minutes post‑admin-

istration. Significant differences were limited to improved 

Stroop interference performance in the secondary‑level group 

and reduced delayed recognition in the primary‑level group. 

No other cognitive domains showed statistically significant 

differences between vaccinated and control participants. 

4. Discussion 

This study aimed to explore the impact of the Johnson & 
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Johnson COVID‑19 vaccine on cognitive performance, spe-

cifically selective attention and verbal memory, in participants 

from Côte d’Ivoire. Results from the Stroop test and the 

RAVLT suggest an overall absence of major impacts in the 

cognitive functions assessed but highlight specific effects de-

pending on educational level. 

A notable finding of our study is the significant and highly 

specific improvement in selective attention among partici-

pants with a secondary education level. This improvement was 

observed solely in the interference condition of the Stroop test, 

a task that places high demands on executive control and cog-

nitive inhibition mechanisms mediated by the prefrontal cor-

tex [11]. This specificity suggests that the vaccine effect is not 

merely a simple increase in general arousal, but a targeted 

modulation of higher executive functions. These results align 

with studies showing that certain acute immune stimulations 

can transiently modulate frontal circuits involved in cognitive 

control [19], and contrast with the inhibition deficits observed 

in pathological contexts such as chronic cannabis use [15]. 

Conversely, an equally specific negative effect was ob-

served on verbal memory in participants with a primary edu-

cation level. Although their verbal learning capacity remained 

intact, their performance on the RAVLT delayed recognition 

task was significantly impaired. According to the interpretive 

framework of the RAVLT, such a dissociation between pre-

served recall and diminished recognition may indicate a dis-

ruption in the quality of memory encoding [10, 13]. The 

memory trace appears to be formed, but with less precision 

and specificity, making it more difficult to discriminate from 

lures. In contrast, neither of these effects, positive on attention 

nor negative on memory, were observed in university-edu-

cated participants, suggesting an absence of measurable cog-

nitive modulation in this group. 

These varying findings can be interpreted considering the 

neuro-immune hypothesis. The acute inflammatory response 

induced by the vaccine could have differential consequences 

depending on the maturity and plasticity of brain circuits. In 

participants with a secondary education level, the maturation of 

the prefrontal cortex might transiently benefit from dopaminer-

gic or noradrenergic modulation within these circuits, tempo-

rarily enhancing their efficiency for demanding executive con-

trol tasks like the Stroop test [2]. In participants with a primary 

education level, this acute post-vaccinal inflammatory stimula-

tion might transiently disrupt hippocampal synaptic plasticity 

processes, altering the specificity of memory traces, which 

would explain the decline in performance observed specifically 

in delayed recognition [7]. Finally, in university-educated par-

ticipants, whose brain networks and neuro-immune responses 

are more mature and stabilized, the cognitive system may 

demonstrate greater resilience to this acute and transient inflam-

matory perturbation. This stability likely reflects a higher level 

of cognitive reserve, which acts as a protective buffer against 

systemic insults [7]. Cerebral homeostasis would thus be main-

tained more effectively, explaining the absence of measurable 

cognitive effects in this group [18]. 

5. Limitations and Future Directions 

This study has some methodological limitations. The ab-

sence of longitudinal follow‑up makes it impossible to deter-

mine whether the observed differences are transient or persis-

tent. Another limitation concerns participant recruitment. The 

vaccinated group was recruited at a vaccination center, 

whereas the control group was drawn from the general popu-

lation. This difference in recruitment context may introduce a 

selection bias. Results must be interpreted with caution. These 

conclusions should be considered exploratory. 

Future research should aim to expand sample size, include 

multicenter cohorts, and implement longitudinal designs to as-

sess cognitive performance over short‑, medium, and 

long‑term intervals. Incorporating inflammatory biomarkers 

(e.g., cytokines, CRP) and neuroimaging measures would pro-

vide deeper insights into underlying neuro‑immune mecha-

nisms. Comparative studies across different vaccine platforms 

(mRNA, viral vector, inactivated) are also warranted to deter-

mine whether the observed effects are specific to Johnson & 

Johnson or generalizable across COVID‑19 vaccines. 

6. Conclusion 

This exploratory study suggests that the Johnson & Johnson 

vaccine does not induce widespread acute cognitive deficits. 

Findings highlight enhanced selective attention in high school 

level participants and reduced delayed recognition in elemen-

tary school level participants, with no measurable effects in 

university-level subjects. These observations underscore the 

need for larger, longitudinal studies using neuropsychological 

assessments to confirm these results and further investigate 

underlying neuro‑immune mechanisms. 
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