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ABSTRACT

Introduction: Studies have demonstrated that teaching carries a substantial burden of health risks.
Prevalent health issues among teachers include asthma, respiratory diseases, musculoskeletal problems,
and mental disorders. These problems can be attributed to the specific attributes of their work
environment. Consequently, this study aims to investigate the correlation between air quality within
educational establishments and the overall health of teachers.

Material and Methods: This systematic review aims to examine the impact of temperature, humidity,
and ventilation rates within educational environments on teachers’ health status and thermal comfort.
Relevant studies were searched for using the PubMed and Web of Science databases, employing keywords
such as teacher, temperature, humidity, ventilation, school, classroom, health symptoms, and thermal
comfort (2000-2022). The inclusion criterion was that articles examined teachers’ health and comfort with
temperature, relative humidity, and ventilation of the educational place.

Results: Out of the 103 articles found in the initial search, 13 articles were finally reviewed. Six studies
investigated the voice abnormalities of teachers due to various factors (including temperature, relative
humidity, and the ventilation rate of the educational place) and found that these abnormalities were
affected by these factors. Two studies explored the relationship between the prevalence and exacerbation
of respiratory symptoms and quality parameters of the indoor environment of educational places.
Additionally, five studies investigated the relationship of air quality parameters of educational places with
common non-specific symptoms among teachers.

Conclusion: Teachers frequently experience symptoms such as voice disorders, respiratory difficulties,
allergies, and other nonspecific ailments, which may be associated with the quality parameters of the
indoor environment in educational settings. These parameters include temperature, humidity, and
ventilation rate. Consequently, controlling and regulating these parameters within the recommended
values can help prevent the onset or exacerbation of these symptoms.
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1. INTRODUCTION

The perception of teaching as a comfortable
and safe profession with minimal health risks
contrasts starkly with research findings. Teachers
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exhibit a higher prevalence of asthma, similar to
that of blue-collar workers, dispelling the notion of
low health hazards associated with the profession.
Furthermore, musculoskeletal and psychological
issues, such as stress, anxiety, and burnout, are
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notably prevalent among teachers, particularly
elementary educators, highlighting significant
challenges that need to be addressed. Moreover, the
heightened risk of voice disorders, stemming from
the heavy reliance on vocal communication, adds
to their well-being concerns.

Classroom-specific factors significantly impact
teachers’ health, and one such factor is poor indoor
air quality, which is often more pronounced in
educational settings compared to homes and
offices due to deficient or absent HVAC systems.
These issues lead to variations in crucial indoor
air parameters, including humidity, temperature,
and ventilation. Research conducted outside
of the education sector has corroborated the
links between higher humidity and exacerbated
asthma symptoms, as well as the association of
lower humidity with skin and mucous membrane
irritation.

Additionally, excessively high or low indoor
temperatures have been shown to contribute
to illness-related anxiety disorders and flu-like
symptoms. Notably, there exists a correlation
between elevated indoor heat and academic decline
in educational contexts. Adequate ventilation,
crucial not only for maintaining optimal
temperature and humidity but also for limiting
the propagation of pathogens, has the potential to
reduce student and staff illnesses and absences.

Therefore, the primary objective of this study
is to comprehensively examine the existing
research on how temperature, humidity, and
ventilation collectively impact the health of
teachers within school settings. The widely held
perception of teaching as a low-risk profession
stands in contradiction to the findings outlined
above, underlining the necessity for a thorough
reconsideration  of indoor  environmental
conditions to ensure the well-being of educators.

2. MATERIAL AND METHODS

Aligned with the research objectives, the
Population, Exposure, Comparison, and Outcome
(PECO) framework for this study is delineated
as follows: Population (P): Teachers Exposure
(E): Ambient temperature, relative humidity, and
ventilation rate within the educational setting
Comparison ©: Not applicable Outcome (O):
Incidence of any reported health effects among
teachers

The search for relevant studies was conducted by
utilizing the PubMed and Web of Science databases,
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employing keywords such as teacher, temperature,
humidity, ventilation, school, classroom, health
symptoms, and thermal comfort. The search
strategy is as follows: PubMed: ((teacher[tiab]
OR school[tiab] OR classroom[tiab]) AND
(temperature[tiab] ~OR  humidity[tiab] OR
ventilation[tiab]) AND (“health symptoms”[tiab]
OR “thermal comfort’[tiab])) Web of Science:
TI AND AB = ((“teacher” OR “school” OR
“classroom”) AND (“temperature” OR “humidity”
OR “ventilation”) AND (“health symptoms” OR
“thermal comfort”))

The selected timeframe for the study
encompassed the years 2000 to 2022. The inclusion
criteria for this study required that the selected
research studies investigated various aspects of
teachers’ health and comfort concerning the
temperature, relative humidity, and ventilation
conditions within educational settings and that the
tull paper was available in English.

To ensure comprehensive search results,
additional resources such as the “related articles,”
“similar articles,” and “cited by” options available in
Google Scholar and ResearchGate were utilized for
each of the articles reviewed in this study. Another
method employed to ensure the accuracy of the
search results was the examination of references
cited within the included articles.

Once the primary articles were identified, a
systematic information extraction process was
conducted by two individuals independently,
utilizing a checklist. Subsequently, the extracted
data were meticulously compared, and any
discrepancies were resolved through discussion
and the involvement of a third party.

The quality evaluation of original articles
involved two independent assessors using the
Newcastle-Ottawa checklist. Discrepancies were
resolved through discussion. The assessment
covered three main domains: “selection of study
groups,” “comparability, and “determination of
exposure and outcome” The maximum points
varied for each domain. Overall scores ranged from
0 (weakest) to 9 (strongest) after completion of the
reviews.

3. RESULTS AND DISCUSSION

Initially, a total of 103 articles were identified,
with 56 from PubMed and 47 from Web of Science.
After the removal of duplicate entries, the screening
process began with the evaluation of study titles.
Subsequently, abstracts of the remaining studies
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were reviewed, followed by a meticulous assessment
of full texts. As a result of this rigorous screening,
13 studies aligned with the predefined inclusion
criteria were ultimately selected for this study.

Voice Symptoms and Abnormalities

Among the 13 studies incorporated in this
analysis, six explored the impact of various
factors, including ambient temperature, relative
humidity, and ventilation rate within educational
environments, on teachers’ voice-related issues.
In a notable 2012 study conducted in Belgium, a
comprehensive questionnaire was administered
to a sample of 994 teachers. The findings revealed
that a significant 51.2% of the participants reported
experiencing some form of voice disorder.
Noteworthy was the observation that the prevalence
of these disorders exhibited a substantial gender
difference, with female teachers (56.4%) reporting
higher occurrences in comparison to their male
counterparts (40.4%) (p=0.017). Furthermore,
the study delved into the factors influencing the
prevalence of these disorders and identified a
noteworthy correlation between temperature
fluctuations in the classroom environment and the
manifestation of voice disorders (p=0.017).

In a subsequent study from 2015, a cross-
sectional approach involving a questionnaire was
employed, encompassing 621 elementary school
teachers and 61 individuals in non-teaching
professions in Colombia. The outcomes disclosed
a higher prevalence of voice disorders among
teachers (71%) in contrast to non-teachers (54%).
Nevertheless, upon investigating the factors
influencing the occurrence of these disorders,
no significant correlation emerged between
classroom temperature, relative humidity, and their
prevalence.

The collective population examined across
these studies totaled over 5093 individuals,
primarily composed of at least 4099 female
elementary and kindergarten teachers. Only one
study encompassed educators from all educational
tiers and both genders, involving 670 female and
324 male teachers. The rationale underlying the
emphasis on female teachers in the majority of
these studies, except one, could be attributed to
findings that underscored a substantial connection
between gender and the prevalence of voice
disorders. This finding highlighted a greater
incidence of these disorders among women than
men. However, considering that a majority of

elementary school teachers are women, this skew in
gender representation is possibly due to the nature
of teaching at this level. The traits of tolerance and
patience, often essential for successful teaching in
this context, tend to be more pronounced among
women. Nonetheless, it's imperative to note that
this observation doesn’t negate the significance of
acknowledging the occurrence of voice disorders
among male teachers. This apparent research
gap calls for dedicated exploration in future
studies, recognizing the importance of a holistic
comprehension of the topic that encompasses
male teachers as well. Additionally, it's essential
to acknowledge that the limited participation or
non-cooperation of male teachers in these studies
might also contribute to this skewed gender
representation.

Respiratory Symptoms and Issues

The correlation between relative humidity
and respiratory problems has been extensively
investigated across various occupational settings
and environments. Among the diverse range of
professions, teachers stand out for experiencing a
notably high prevalence of respiratory symptoms,
particularly asthma. Teaching is recognized as
one of the non-labor occupations with the highest
incidence of respiratory challenges.

In a 2016 study led by Gaetz et al,, a cohort
comprising 122 elementary school teachers
underwent examination. The study centered on
scrutinizing the impact of prolonged exposure to
elevated or diminished relative humidity levels
on the occurrence of respiratory symptoms
among teachers. Through a meticulous analysis
of the respiratory symptoms self-reported by the
participants, coupled with a thorough comparison
with the corresponding relative humidity levels
quantified within the classrooms, the researchers
inferred that exposure to humidity levels
surpassing 50% or falling below 30% within the
classroom environment posed a heightened risk
for respiratory symptoms. This contrasted with
humidity levels ranging between 30% and 50%.

Non-Specific Symptoms

Of the studies subjected to examination,
five distinctly delved into the occurrence of
non-specific symptoms and ailments among
teachers. In 2015, Kielb et al. conducted a study
encompassing 501 elementary school teachers,
employing telephone interviews as a data collection
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method. Participants were prompted to report any
experienced symptoms and provide insights into
their job characteristics, classroom surroundings,
and school context. Outcomes revealed that sinus
issues (16.8%), headaches (15.0%), allergies/
cramps (14.8%), and throat irritation (14.6%) were
the most frequently reported symptoms among the
teachers. Further analyses unveiled a substantial
association between the prevalence of many of
these symptoms and the closure of ventilation
valves, indicative of inadequate ventilation.

In a 2018 study by Jarvi et al.,, a sample of 105
Finnish teachers and 1264 students, alongside
an online questionnaire, were employed for
investigation. The results indicated that teachers
encountered a higher frequency of issues and
symptoms linked to temperature and relative
humidity in comparison to students. Allergic
symptoms emerged as the most commonly
reported among both groups, with a prevalence of
45.7% among teachers and 23.3% among students.

These non-specific symptoms, intrinsically
tied to building-related attributes, notably air
conditioning, offer the potential for deeper
exploration within the framework of Sick Building
Syndrome. The findings underscore the necessity to
probe the intricate interplay between temperature,
humidity, and ventilation concerning the non-
specific symptoms reported by teachers within the
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context of Sick Building Syndrome.

One noteworthy limitation of this study
pertains to the unavailability of access to the
Scopus database for conducting searches. However,
measures were taken to mitigate the potential
of overlooking pertinent articles, including a
thorough examination of article references.

4. CONCLUSIONS

This systematic review meticulously examined
the ramifications of temperature, humidity, and
ventilation within educational institutions on
the health of teachers. The outcomes suggest that
teachers encounter health risks, such as voice
disorders and respiratory symptoms, owing to
suboptimal indoor environmental quality. The
enhancement of HVAC systems, ventilation, and
the maintenance of optimal conditions emerge
as pivotal factors in promoting the well-being
and performance of teachers. Future research
endeavors should concentrate on interventions
aimed at elevating the environmental quality
of educational settings, reaping benefits for
both teachers and students. Policymakers and
administrators are urged to invest in the creation
of healthier learning environments, thus fostering
the professional growth and holistic well-being of
teachers and, by extension, the entire educational
community
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