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ABSTRACT 4
Objective: This study examined the acute effects of steady-state and intermittent noise on attention and short-term
memory among Nigerian university students.

Methods: A counterbalanced within-subjects experimental design was employed with 40 undergraduate students from
UNILORIN, who were exposed to three conditions: quiet control (~35 dB[A]), steady-state noise, and intermittent noise,
all calibrated at 70 dB(A). Attention was assessed using the Letter Cancellation Test (LCT), while short-term memory was
measured using immediate free recall of ten semantically unrelated words. Linear mixed-effects models adjusting for
individual and session-level covariates were applied, with supplementary repeated-measures ANOVA (Analysis of
Variance).

Results: Linear mixed-effects models showed no significant deleterious effects of steady-state or intermittent noise on
attention or short-term memory compared with the quiet condition. Supplementary repeated-measures ANOVA identified
statistical differences in attention scores, but these effects were small and attenuated after covariate adjustment. Stress
emerged as a significant negative predictor of both cognitive outcomes, while noise sensitivity showed a positive
association with attentional performance. These findings suggest habituation or arousal-related resilience to noise
exposure, with stress exerting a stronger influence on cognitive performance than noise itself.

Conclusion: Acute exposure to generator and traffic noise at 70 dB(A) does not significantly impair attention or
memory among Nigerian university students. Interventions targeting stress reduction may offer greater cognitive benefits
than short-term noise control alone.

Keywords: Environmental noise, generator noise, traffic noise, cognitive performance, attention, short-term memory,
university students, public health.
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INTRODUCTION

Working memory (WM) and the various activities in
which it is important seem to be affected by noise. It has
a detrimental impact on tasks involving the activation of
prior knowledge from long-term memory as well as
serial
comprehension, and operation span'. Despite this, it is

recall, revision, mental arithmetic, reading
crucial to remember that the effects of noise on short-
term memory and attention depend on its features,
including the type of sound, frequency response, and
sound pressure level, as well as the kind of work being
performed?. Environmental noise has substantial health
concerns and is more than just an annoyance’.
According to the World Health Organisation, it poses a
risk associated with stress and cardiac problems, and the
harm is physiological*. The prefrontal cortex and
hippocampal regions of the brain, which oversee
thinking and memory, may be directly harmed by noise
because it triggers a stress response that releases
chemicals such as cortisol®>°, This indicates that noise
may influence cognitive processes rather than only being
a distraction. Chronic noise at school has been shown to
negatively impact reading comprehension in large
studies such as the RANCH (Road traffic and Aircraft
Noise exposure and children’s Cognition and Health)
project®. Tt is interesting to note that while simple
memory activities do not seem to change much, noise
can negatively impact complicated tasks like reading’,
which is why it is necessary to assess various specific
vatiables.

Strong cognitive functioning is crucial for success in
higher
programmes like public health, nursing, engineering, and

education,  particularly in  challenging
law. Students must manage complex material, study
intelligently, and perform effectively under pressure to
succeed in the demanding academic environment®.
Academic achievement is ultimately predicted by
cognitive talents’; however, characteristics such as self-
belief are also important'®. This study focuses on short-
term memory and attention because they are so crucial.
The capacity to concentrate is known as attention. It was
famously defined by James'' as the mind “taking
possession” of one thought while disregarding others.
The second pillar is WM. WM is a system with limited
capacity that manages the information required for
sophisticated cognitive functions such as learning,
thinking, and language comprehension?®.

In Nigeria, the situation is very dire. In Nigerian cities
and institutions, noise pollution is becoming an

increasingly serious problem'?. Over 90% of the
neighbourhoods surrounding Nigerian higher education
institutions have unsettling noise levels, frequently
between 50 and 110 dBA, according to a 2020
evaluation'?. This is far above what is considered safe.
According to studies conducted in Ilorin and Sokoto,
noise causes pupils to become fatigued, lose focus, and
perform poorly13>14. Road traffic and the continuous
usage of power generators are Nigeria's two primary
sources of noise, in contrast to the West, where traffic is
the primary issue'?. This creates two types of noise:
steady noise (e.g., generators) and intermittent noise
(e.g., traffic). This study uses these real-world noise types
to determine which is more detrimental to students.

This leads to the reseatch site, a university, where there
is frequently a serious noise issue. The limit for schools
is 45 dBA National
Environmental Regulationsls. However, universities
such as the University of Ilorin (UNILORIN) are high-
risk  environments

according to  Nigeria's

with persistent, severe noise
pollution, with recorded levels in student residential and
academic areas reaching 75-80+ dBA, according to a
substantial body of Nigerian research'®. The actual noise
level (80 dBA) is significantly higher than the regulatory
limit of 45 dBA. Public health strategy has failed to
address this gap'>. Two common and distinct noise
sources, steady-state (such as power generators) and
intermittent (such as road traffic), create this auditory
environment'?. This study is necessary to provide
empirical evidence on how common environmental
noise exposures may influence students’ cognitive
performance in university settings, and it differs from
large observational studies such as the RANCH project.
Understanding these telationships may help inform
environmental health policies and campus management
strategies in settings where generator and traffic noise
are common. We hypothesized that intermittent noise
would cause greater impairment in attention and WM
than steady-state noise. The primaty aim of this study
was to experimentally determine and compare the
effects of exposure to steady-state and intermittent noise
on the cognitive performance of university students.

METHODS

An a priori G¥Power analysis for a repeated-measures
ANOVA with three within-subject levels (f = 0.25, a =
.05, power = .80) indicated a required sample of 28-34
participants; this was increased to 40 to allow for
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counterbalancing and potential attrition. The sample
comprised 40 undergraduates from UNILORIN.
Participants were recruited via campus posters and word
of mouth; 52 students were screened, and 40 eligible
students were enrolled, with no attrition. Inclusion
criteria were age 18—35, university enrolment, normal or
corrected vision, and no reported cognitive,
neurological, or psychiatric conditions. Attention was
measured using the LCT, and short-term memory was

assessed via immediate free recall of 10 unrelated words.

Assessed for eligibility (n = 50, via campus

posters and announcements)

Txcuded (o = 10)

Did not meet inclusion criteria or met
exclusion criteria (n = 10; e.g.,
scheduling conflicts, recent
caffeine /alcohol)

Enrolled and randomised to
counterbalanced groups (n = 40)

Allocated to all conditions (within-subjects; n = 40)

Received quiet, steady-state, and intermittent noise

exposures in assigned order

Completed all conditions and
tasks (n = 40)

Analysed (n = 40)

No missing data or exclusions
post-enrolment

Figure 1. Participant Flow Diagram

Note. As a non-randomised parallel-group trial but
within-subjects experimental design, all participants
received all interventions; no losses or exclusions after
enrolment occurred.

Procedure: Sessions were conducted in one of the
university's lecture halls, with the lowest potential for
introducing uncontrolled  background noise or
distractions, between 09:00 and 16:00 hours. The
speaker was positioned 70-90 cm from the wall and
angled towards the subject’s head to reduce interference.
The pre-screening was followed by a 10-minute rest

period, after which the subjects were exposed to the
experimental conditions in a predetermined order.

The conditions were calibrated noise playback at 70
dB(A), the LCT, a recall task, immediate scoring, and
logging of the A-weighted equivalent continuous sound
level (LAeq), temperature, and elapsed time. Successive
conditions were separated by a 10-15-minute silent
washout period. The study received ethical approval
from the Department of Health Promotion and
Environmental Health Education, UNILORIN;
Apptoval number:UIL/EDU/HP&EHE/REC/00/25,
dated 10/12/2025. Each participant provided signed
informed consent to participate.

Figure 2 Description (Timeline Schematic)
21

Data

>
4

3

Baseline rest
min (quiet, no tasks)

x '
‘ Noise acclimatisation

min | (assigned condition playback)
at calibrated level)

L l

15-19 Cognitive tasks
approx. ‘ (LCT + recall, order balanced)

\ '

19-34 i Washout
approx. (10-15 min quiet rest)

Analysis: The data were made in long format, with three
observations per participant (one per condition),
resulting in 120 observations. Primary analyses were
conducted using linear mixed-effects models, with
random participant intercepts and fixed effects for
condition (quiet reference), age, sex, noise sensitivity,
stress, sleep hours, room temperature, and LAeq.
Separate models were applied to LCT accuracy and recall
score. Random intercepts were used to represent
participants across sessions, but session-level covariates,
including LLAeq, were not included due to high
collinearity with the experimental condition, which
hindered model convergence. Random slopes were
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tested but excluded due to an insignificant model fit (p
> 0.05) and unreliable convergence of the slope models.
The diagnostic statistics for LCT were: an overall
accuracy of 0.34 (34% between-participant variance), a
marginal R2 of 0.04, and a conditional R2 of 0.38. To
recall, ICC = 0.14, the marginal R2 = 0.01, and the
conditional R2 = 0.15. Supplementary repeated-
measures ANOVA gave omnibus tests and partial 7%
An additional repeated-measures ANOVA  yielded
partial n_p* = .169 (attention) and .009 (memory). A
post hoc power of 0.96 was obtained using G*Power 3.1
(N=40, 3 repeated measures, « = 0.05) to detect
medium-sized effects, but it also indicates low sensitivity
to detect small memory effects. Significance was p =<
0.05, and Statistical Package for the Social Sciences
(SPSS, version 26) was used for analysis.

RESULTS

The sample comprised 40 university students (mainly
female), as indicated in Table 1. The average age of the
participants was 21.00 years (SD = 2.35), with ages
ranging from 17 to 25 years. The sex distribution was 33
females (82.5%) and 7 males (17.5%). The self-reported
data revealed the low use of caffeine recently (7.5%
stated that they used it), no alcohol or drug
consumption, moderate noise sensitivity (M = 3.93, SD
= 1.50) and stress (M = 3.88, SD = 1.20), and sensory
problems (90% had no hearing difficulties, 85% had
normal vision). Linear mixed-effects models revealed no
significant deleterious effects of steady-state or
intermittent noise on attention or short-term memory
performance. Stress emerged as a significant negative
predictor of both outcomes.

Table 1. Demographic and Self-Reported
Characteristics of Participants (N = 40)

Variable Category/ n (%) or
Statistic M (SD)
Hearing Difficulty (1-3) No 36 (90)
difficulty
)

Mild (2) 3 (7.5
Moderate 1(2.5)

3

Vision (1-3) Normal (1) 34 (85)
Glasses (2) 5 (12.5)
Contact 1(2.5)
Lens (3)

Note. Groups (not shown) were balanced for condition order. Scales:
Noise sensitivity and stress rated 1 (low) to 7 (high); hearing and vision
rated 1 (none/normal) to 3 (moderate).

In Table 2, the mean LCT overall accuracy was highest
in the intermittent noise condition (75.75 (20.87),
followed by steady-state noise 71.75 (23.66), and lowest
in quiet 71.25 (23.80). Recall scores showed similar
patterns, with the highest mean under intermittent noise:
5.78 (1.25). LAeq levels confirmed condition fidelity
(quiet =35 dB(A), noise conditions =70-71 dB(A)).
Table 2: Descriptive Statistics for Cognitive
Performance and Session Covariates by Noise
Condition (N = 40 per condition)

Condition  LCT Accuracy Recall Score ILAeq Temp.

M (SD) M (SD) M M
Quiet 71.25 (23.80) 558 (1.15) 3495 2323
Steady-state  71.75 (23.66) 553(1.32)  70.65 2430
Intermittent  75.75 (20.87) 578125 7115 2315

Note. Higher LCT scores indicate better attention (more
correct cancellations). Higher recall scores indicate
better short-term memory. Values are M (SD).

In Table 3, the LMM indicated significant positive
effects for both steady-state (b = 142.68, SE = 69.10, p
= 0.039) and intermittent noise (b = 148.87, SE = 70.00,

Variable Category/  n (%) or p = 0.034) relative to quiet. Howevet, these estimates
Statistic M (SD) appear inflated due to high collinearity with the LAeq
Age (years) Mean (SD)  21.00 (2.35) covariate (which showed a negative coefficient, b = -
Range 17-25 3.99, p = 0.039). Noise sensitivity positively predicted
Median 20.50 performance (b = 656, p = 0.010), while stress
Sex Female 33 (82.5) negatively predicted it (b = -9.46, p = 0.003).
Male 7(17.5) Table 3: Linear Mixed-Effects Model Results for
Caffeine (recent intake) ~ No 37 (92.5) Attention (LCT Hits)
Yes 3(75) Predictor B SE Z p-value
Alcohol (recent intake) — No 40 (100) Intercept 20259 7409 273  0.006*
Medication (current use) ~ No 40 (100) Condition (Steady vs. 142.68 69.10 2.07  0.039*
Noise Sensitivity (1-7) Mean (SD)  3.93 (1.50) Quiet)
Stress (1-7) Mean SD) _ 3.88 (1.20) Condition (Intermittent  148.87  70.06 2.13  0.034*

vs. Quiet)
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-3.99 193 -2.06 0.039* Measure F df p- Partial Achieved
Noise Sensitivity 6.56 2.55 257 0.010* value n_p® Power (1-B)
Stress -9.46 314  -3.02 0.003* Attention 795 2,78 <.001 0.029  ~0.35
Note. *Statistically significant p< 0.05. (LCT)
Short-term  0.34 2,78 713 0.015  ~0.15
Only significant predictors are shown for brevity; the full Memory

model included all covariates—random

variance = 246.56.
In Table 4, for short-term memory (recall), no significant

intercept

effects of condition emerged (steady-state: p = 0.701;
intermittent: p = 0.663). Stress was a significant negative
predictor (b = -0.32, p = 0.030).

Table 4: Linear Mixed-Effects Model Results for Short-
Term Memory (Recall Score)

Note: F = F statistic; df = degtees of freedom; np? = partial eta squared

Degtrees of freedom are Greenhouse-Geisser corrected
where applicable. Partial 7_p* interpretations follow
Cohen (1988): small = 0.01, medium = 0.06, large =
0.14. Post hoc power estimates are based on observed
effect sizes, N = 40, three within-subjects levels, and «
= 0.05 in a repeated-measures design.

Table 6: Paired t-tests for Attention (LCT) Across

Predictor B SE Z p-value Conditions

Intercept 10.60 498 213  0.033* Comparison T df p-value
Condition (Steady vs. 1.89 493 038  0.701 Quiet vs. Steady-state -7.45 39 <0.001*
Quiet) Quiet vs. Intermittent -6.12 39 < 0.001*
Condition (Intermittent 2.17 499 0.44  0.663 Steady-state vs. Intermittent -1.23 39 226

vs. Quiet) Note. No significant pairwise differences for recall (all p-values > 0.40).
Stress -0.32  0.15 -2.18  0.030*

Note. Random intercept variance = 0.27. *Statistically significant p< 0.05

Table 5 shows that the repeated-measures ANOVA
revealed a significant main effect of noise condition on
attention performance, F(2, 78) = 7.95, p < 0.001. There
was no significant effect on short-term memory, F(2, 78)
= 0.34, p = 0.713. Thus, the pairwise comparisons of
attention revealed significant differences between quiet
and both noise conditions, and no significant differences
between steady-state and intermittent noise, as
presented in Table 6. The repeated-measures ANOVAs
showed small effect sizes for both cognitive outcomes,
indicating that the noise condition accounted for only a
small fraction of the variance in performance after
accounting for individual differences. As in Table 5,
partial n_p* = 0.029 was a minor effect on attention
(LCT accuracy). Partial n_p? = 0.015 also reported a
small effect concerning short-term memory (recall
score). These values imply that there is little practical use
for the noise manipulations. The small observed effects
in attention (around 0.35) and memory (around 0.15)
achieved sufficient statistical power, suggesting that the
study was reasonably sensitive to detect medium to large
effects but not sensitive enough to detect low-level
differences, if they existed.

Table 5: Repeated Measures ANOV'A Results for Noise
Condition Effects

DISCUSSION

While recognizing the potential cognitive harms of
environmental noise, the present experimental findings
suggest that acute exposure alone may not be sufficient
to impair performance on simple cognitive tasks among
habituated students, indicating that policy responses
should focus on chronic exposure and stress pathways
rather than on short-term noise events.

The present findings reveal no significant acute
impairment short-term  memory
performance under steady-state or intermittent noise
exposure at 70 dB(A), relative to quiet. The differences
between the initial unadjusted descriptives, which

in attention or

supported the facilitation effect under noise, and the
final covariate-adjusted linear mixed-effects models,
which supported the equivalence, are mainly attributable
to the high collinearity between the experimental
condition and reported LAeq. With the addition of
LAeq, the models became singular and inflated with
respect to the condition coefficient as the quiet (around
35 dB (A)) and the noisy (around 70-71 dB (A))
conditions were nearly perfectly separated. The
exclusion of LAeq restored estimation stability and
minimized the apparent facilitation of statistical non-
significance. The trend supports an arousal explanation:
moderate noise can enhance vigilance in simple vigilance
tasks by promoting physiological activation?, but after
accounting for factors such as exposure and individual
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characteristics like stress, this does not have a net
negative impact.

The lack of a
performance, as reflected by the LCT overall accuracy

substantial deficit in attention
(hits - false alarms), in either steady-state or intermittent
noise conditions compared to quiet conditions contrasts
with much of the international literature, which suggests
that noise is detrimental to focused cognitive activity.
Much research has documented a decline in attentional
capacity in the presence of background noise due to one
or more of the following mechanisms: involuntary
attentional capture or high cognitive load'®'°, As an
example, experimental studies that have used
intermittent traffic noise have often reported increased
distraction and poorer sustained attention, especially
when the acoustic profile is unpredictable?®. On the
same note, consistent mechanical sounds, such as the
generator hum in this case, have also been associated
with marginal impairments in selective attention tasks?!.
However, in the cutrent study, the numerical correlation
indicated slightly better petformance of attentional
processes under noise conditions. Still, these differences
were not significant after the introduction of covariates,
including the measured sound level (LAeq), stress, and
noise sensitivity.

This counterintuitive trend can be evidence of moderate
arousal facilitation, which is based on the Yerkes-
Dodson law, according to which medium levels of
environmental stimulation should have a positive impact
on the performance in relatively simple or vigilance-
related tasks such as LCT??,2 The exposure to 70 dB(A),
though higher than regulatory ideals, may have been
within an optimal arousal range for this group of
participants, who are mostly young adults accustomed to
high levels of ambient noise in urban and campus life in
Nigeria'?2. This habituation may reduce disruptive
effects, as suggested by individual-difference studies
indicating noise sensitivity as a factor in susceptibility'”.
Evidence from African and other low- and middle-
income contexts indicates that chronic exposure to
environmental noise does not always translate into clear
deficits on simple attention tasks, possibly due to
habituation and the relative simplicity of the tasks
used'2,16. These results are consistent with international
meta-analyses that focus on impairment® and highlight
the effects validity and
acclimatisation as modulating influences. In fact,

of ecological chronic

increased self-reported noise sensitivity was a positive
predictor of attentional accuracy in the models,

indicating that more sensitive people made greater
compensatory effort or exhibited increased vigilance in
noisy situations.

The strongest predictor was stress, which showed a
negative correlation with both outcome measures. This
is consistent with physiological theories that the release
of noise-induced cortisol increases cognitive strain®>,
but in this case, the so-called noise effect was negligible;
it was perceived stress, not the acoustic exposure itself,
that led to variability. Multifaceted stressors, such as
infrastructural difficulties that contribute to chronic
noise'®, may desensitise acute responses to controlled
environmental stimuli among Nigerian students, who
often face a variety of stressors. Such a correlation
implies that stress-reduction interventions may yield
significant cognitive benefits, potentially increasing
attentional accutracy by up to 9.46 units across the stress
range of interest.

In the context of short-term memory, the non-
significance of condition effects is consistent with
findings from studies of simple immediate retrieval
(simple recall), where the effect of noise interference is
less pronounced than in complex WM manipulations
involving active rehearsal or updating’.”. The immediate
free recall paradigm used in this case trelies mostly on
passive storage and retrieval, which are relatively
immune to the effects of unrelated sounds compared to
phonologically sensitive processes??. This domain-based
strength provides theoretical differences in memory
systems, in which simple short-term buffers resist
moderate distraction more than working executive
components?.
The insignificant difference in steady-state and
intermittent noise challenges assumptions of greater
disruption from unpredictable sources?®. The stimuli
were ecologically valid, reflecting everyday generators
and traffic sounds, which could have facilitated
adaptation and reduced their relevance. In addition,
order effects were well controlled by the within-subject
design, reinforced by counterbalancing and washout
time, leaving no doubt that the null results were
indicative ~ of true  equivalence rather than
methodological artefact.

The inclusion of covariates, especially session-specific
LAeq, was essential, as unadjusted descriptives
suggested some evidence of facilitation that dissipated
upon modelling. This highlights the usefulness of linear
mixed-effects models in repeated-measures designs with
Small effect sizes in the

. 4
nested  wvariables?”.
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supplementary ANOVA also confirm a limited practical
impact, as meta-analytic syntheses show that task
demands and exposure properties?® modulate the effects
of variable noise. In general, these findings are part of
the growing awareness that noise-cognition relationships
are not necessarily harmful to all individuals, especially
those who have become accustomed to living in noisy
areas'>,'*. They also moderate the panic-driven
explanations of noise as an unambiguous public health
detriment to academic achievement, while noting that
personal susceptibility, including stress, warrants specific
actions.

Public Health and University Policy Implications
These findings suggest that campus environmental
health should both

management and broader stress-related determinants of

strategies consider noise
cognitive performance. Practical interventions may

include developing quiet study areas, improving
generator placement, and implementing institutional
stress-reduction  initiatives. Campus  policymaking
should be reoriented to prioritize stress and chronic-

exposure reduction over acute noise reduction.

Limitations

A few limitations should, however, be mentioned. The
post hoc power to detect small memory effects (0.12)
was low, increasing the risk of a Type II error when
detecting small differences. Convenience sampling limits
generalizability beyond motivated volunteers. The acute
exposure paradigm is the opposite of chronic exposure
to noise on campus, which may underestimate the
cumulative effects. The experimental environment
(lecture hall) may introduce uncontrolled background
noise or distractions, though measures were instituted to
minimize these potentials. Lastly, the tasks used focused
on simple storage and vigilance; more complex forms of
WM processing (e.g., n-back) might be more sensitive to
noise when simple recall is strong.

CONCLUSION
This
indicating that acute exposure to steady-state generator
noise at 70 dB(A) or intermittent traffic noise at 70 dB
(A) does not significantly affect the attention or short-

experimental study provides empirical data

term memory performance of Nigerian university
students compared with the quiet control group.
Following intensive statistical control for individual
participants and session effects, no evidence was found

for the hypothesized deleterious effects or for

1.

differences in disruption attributable to noise type.
Rather, the results suggest either resilience or mild
facilitation in attentional tasks through arousal, with
personal characteristics such as stress and noise
sensitivity moderating these effects. These findings
highlicht the multidimensionality of environmental
factors on cognition and that habitual exposure in
developing-wotld environments can produce adaptive
attitudes that are not easily discernible in laboratory
experiments conducted in less noisy settings.

Declarations

Ethical Approval: Approval was granted by the
Department of Health Promotion and Environmental
Health Education UNILORIN; Approval number:
UIL/EDU/HP&EHE/REC/00/25, dated
10/12/2025. Every patticipant gave written informed
permission to participate.

Conflict of Interest: The authors declare no conflict
of interest.

Use of Artificial Intelligence (AI) Tools: The authors
disclose that artificial intelligence (Al) tools were used in
the development of the manuscript, including aspects of
concept development, manuscript editing, and
grammatical correction. All outputs generated with the
assistance of Al tools were critically reviewed, verified,
and edited by the authors. The authors take full
responsibility for the content of the manuscript,
including all parts produced with the assistance of Al
tools, and are accountable for ensuring compliance with

publication ethics.

REFERENCES

Souliby A, Mahammedi F. Baddeley and Hitch's
Multi-Component Model of Working Memory
analytical study. Al-Siraj Mag Educ Community
Issues. 2024 Jun 12;8(2):19-32.

https:/ /asjp.cerist.dz/index.php/en/article /246370

2. Monteiro R, Tomé D, Neves P, Silva D, Rodrigues

MA. The interactive effect of occupational noise on
attention and short-term memory: A pilot study.
Noise and Health. 2018 Sep-Oct;20(96):190-198.
doi: 10.4103/nah. NAH_3_18.

3. Hammer MS, Fan Y, Hammer SS, Swinburn TK,

Weber M, Weinhold D, Neitzel RL. Applying a
novel environmental health framework theory (I-
ACT) to noise pollution policies in the United
States, United Kingdom, and the Netherlands.
Journal of environmental planning and
management. 2018 Oct 15;61(12):2111-32.
https://doi.org/10.1080/09640568.2017.1385448.

The Nigerian Health Journal, Volume 26, Issue 1

Published by The Nigerian Medical Association, Rivers State Branch.

Downloaded from www.tnhjph.com

Print ISSN: 0189-9287 Online ISSN: 2992-345X 295


https://asjp.cerist.dz/index.php/en/article/246370
https://doi.org/10.1080/09640568.2017.1385448

Oyerinde et al

The Nigerian Health Journal; Volume 26, Issue 1 — March, 2026
Noise exposure and cognitive performance

4.  Hahad O, Prochaska JH, Daiber A, Muenzel T. 13. Agaja TM, Akande GP. Impact of noise pollution
Environmental noise-induced effects on stress on the academic performance of students in the
hormones, oxidative stress, and vascular university of Ilorin’s learning environment, Nigeria.
dysfunction: Key factors in the relationship FUDMA ] Earth Environ Sci. 2024 Dec.
between cerebrocardiovascular and psychological 31;1(2):42-57.
disorders. Oxidative medicine and cellular https://doi.org/10.33003 /jees.2024.0102/05.
longevity. 2019;2019(1):4623109. 14. Ayodeji Olawumi B, Abubakar I. Perception of
https://doi.org/10.1155/2019/4623109. Students on Noise Level Influence of Selected

5. Daiber A, Kroller-Schon S, Frenis K, Oelze M, Evening Reading Classes in Umaru Ali Shinkafi
Kalinovic S, Vujacic-Mirski K, Kuntic M, Bayo Polytechnic, Sokoto. GJBE [Internet]. 2024 Sep.
Jimenez MT, Helmstadter J, Steven S, Korac B. 2;6(1):29-38. https://gjbeses.org/ses-
Environmental noise induces the release of stress journal/index.php/gjbe/atticle /view/45.
hormones and inflammatory signaling molecules 15. NESREA. (2009). National Environmental (Noise
leading to oxidative stress and vascular Standards and Control) Regulations, 2009. Federal
dysfunction—Signatures of the internal exposome. Republic of Nigeria Official Gazette.

Biofactors. 2019 Jul;45(4):495-506. 16. Francis A, Sani S, Abubakar A. Evaluation of noise
https://doi.ore/10.1002/biof.1506. levels in Ahmadu Bello University main campus,

6. Clark C, Head |, Haines M, van Kamp I, van Samaru, Zaria, Nigeria. ] Occup Saf Environ
Kempen E, Stansfeld SA. A meta-analysis of the Health. 2023;5(1):46-55.
association of aircraft noise at school on children's https://sosehnigeria.org/wp-
reading comprehension and psychological health content/uploads/2023/08/2023_PAPER-04.pdf
for use in health impact assessment. Journal of 17. Dzhambov AM. Noise sensitivity: a
Environmental Psychology. 2021 Aug 1;76:101646. neurophenomenological perspective. Medical
https://doi.org/10.1016/i.ienvp.2021.101646 hypotheses. 2015 Nov 1;85(5):650-5.

7. Peng P, Barnes M, Wang C, Wang W, Li S, https://doi.org/10.1016/j.mehy.2015.08.006
Swanson HL, Dardick W, Tao S. A meta-analysis 18. Soérqvist P. On interpretation and task selection in
on the relation between reading and working studies on the effects of noise on cognitive
memory. Psychological bulletin. 2018 Jan;144(1):48. performance. Frontiers in psychology. 2014 Oct
https://doi.org/10.1037 /bul0000124 30;5:1249.

8. Kassaw C, Demateva V. Psychosocial and cognitive https://doi.org/10.3389/fpsyg.2014.01249
predictors of academic achievement among higher 19. Schlittmeier SJ, Feil A, Liebl A, Hellbr Ck JR. The
education students in Southern Ethiopia. PLoS impact of road traffic noise on cognitive
One. 2025 Nov 6;20(11):¢0335968. doi: performance in attention-based tasks depends on
10.1371/journal.pone.0335968. PMID: 41196871; noise level even within moderate-level ranges.
PMCID: PMC12591494. Noise Health. 2015 May-Jun;17(76):148-57. doi:

9. Molnar, G., & Kocsis, A. (2023). Cognitive and 10.4103/1463-1741.155845.
non-cognitive predictors of academic success in 20. Brink M, Schiffer B, Vienneau D, Foraster M,
higher education: a large-scale longitudinal study. Pieren R, Eze IC, Cajochen C, Probst-Hensch N,
Studies in Higher Education, 1-15. Ro6sli M, Wunderli JM. A survey on exposure-
https://doi.org/10.1080/03075079.2023.2271513 response relationships for road, rail, and aircraft

10. Li X, AlWadi BM, Ahmad A, Dukhaykh S, Khan L. noise annoyance: Differences between continuous
Igniting success: how growth mindset fuels and intermittent noise. Environment international.
academic achievement through self-belief and 2019 Apr 1;125:277-90.
strategic effort. BMC Nurs. 2025 Dec https://doi.org/10.1016/j.envint.2019.01.043
22;24(1):1507. doi: 10.1186/512912-025-04237-9. 21. Brocolini L, Parizet E, Chevret P. Effect of
PMID: 41430222; PMCID: PMC12751792. masking noise on cognitive performance and

11. Spencer H. The principles of psychology. annoyance in open plan offices. Applied acoustics.
InScientific Methodology in Nineteenth Century 2016 Dec 15;114:44-55.

Britain 2025 Sep 25 (pp. 163-178). Routledge. https://doi.org/10.1016/j.apacoust.2016.07.012

12. Agbo COA. Noise Pollution in Nigetia’s 22. Yerkes RM, Dodson JD. The Relation of Strength

Institutions of Higher Learning: A Review. J. Eng.
Res. Rep. [Internet]. 2020 Oct. 30;18(1):8-21.
https://doi.org/10.9734 /jerr/2020/v18i117198.

of Stimulus to Rapidity of Habit-Formation. Journal
of Comparative Neurology and Psychology, 18,

The Nigerian Health Journal, Volume 26, Issue 1

Published by The Nigerian Medical Association, Rivers State Branch.

Downloaded from www.tnhjph.com

Print ISSN: 0189-9287 Online ISSN: 2992-345X 296


https://doi.org/10.1155/2019/4623109
https://doi.org/10.1002/biof.1506
https://doi.org/10.1016/j.jenvp.2021.101646
https://doi.org/10.1037/bul0000124
https://doi.org/10.1080/03075079.2023.2271513
https://doi.org/10.9734/jerr/2020/v18i117198
https://doi.org/10.33003/jees.2024.0102/05
https://gjbeses.org/ses-journal/index.php/gjbe/article/view/45
https://gjbeses.org/ses-journal/index.php/gjbe/article/view/45
https://doi.org/10.1016/j.mehy.2015.08.006
https://doi.org/10.3389/fpsyg.2014.01249
https://doi.org/10.1016/j.envint.2019.01.043
https://doi.org/10.1016/j.apacoust.2016.07.012

Noise exposure and cognitive performance
Oyerinde et al

The Nigerian Health Journal; Volume 26, Issue 1 — March, 2026

459-482.
http://dx.doi.org/10.1002/cne.920180503.

23. Leist L, Lachmann T, Klatte M. Impact of
irrelevant speech and non-speech sounds on serial
recall of verbal and spatial items in children and
adults. Scientific reports. 2025 Jan 14;15(1):1951.
https://doi.org/10.1038 /s41598-025-85855-w

24. Meteyard L, Davies RA. Best practice guidance for
linear mixed-effects models in psychological
science. Journal of Memory and Language. 2020
Jun 1;112:104092.
https://doi.org/10.1016/7.jm1.2020.104092

25. Szalma JI, Hancock PA. Noise effects on human
performance: a meta-analytic synthesis. Psychol
Bull. 2011 Jul;137(4):682-707.
https://doi.org/10.1037 /20023987

The Nigerian Health Journal, Volume 26, Issue 1

Published by The Nigerian Medical Association, Rivers State Branch.
Downloaded from www.tnhjph.com

Print ISSN: 0189-9287 Online ISSN: 2992-345X

297


https://doi.org/10.1038/s41598-025-85855-w
https://doi.org/10.1037/a0023987

