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Professional Certificate in Indoor Air Quality Assessment

Health Effects of Indoor Pollutants

Indoor air quality (IAQ) refers to the condition of the air inside a building as it relates to the health and
comfort of occupants. Understanding IAQ requires familiarity with a wide range of terms that describe
pollutants, exposure pathways, health outcomes, and assessment techniques. The following glossary
presents the most important vocabulary for professionals assessing health effects of indoor pollutants. Each
entry includes a definition, illustrative example, practical application, and common challenges encountered
in real-world investigations.

Volatile organic compounds (VOCs) are carbon-based chemicals that readily evaporate at room
temperature. Common indoor sources include paints, adhesives, cleaning agents, and furnishings. For
example, a newly installed carpet may emit formaldehyde and toluene, both classified as VOCs. In practice,
VOC monitoring often employs sorbent tubes followed by gas chromatography-mass spectrometry. A key
challenge is the large number of individual compounds that can be present, making source attribution and
risk ranking complex.

Formaldehyde is a simple aldehyde that is both a VOC and a known human carcinogen. It is emitted from
particleboard, pressed wood products, and some insulation materials. Exposure can cause eye, nose, and
throat irritation, and long-term inhalation is linked to nasopharyngeal cancer. Practical application: Installing
low-emitting materials and increasing ventilation during and after construction can reduce indoor
concentrations. A challenge is that formaldehyde off-gasses over months to years, so short-term
measurements may underestimate cumulative exposure.

Carbon monoxide (CO) is a colorless, odorless gas produced by incomplete combustion of carbon-based
fuels. Sources in homes include gas stoves, furnaces, and attached garages. CO binds to hemoglobin with
an affinity 200 times that of oxygen, impairing oxygen transport. Symptoms range from headache and
dizziness to loss of consciousness. In the field, portable electrochemical sensors provide real-time CO levels.
The main challenge is that CO concentrations can fluctuate rapidly with changes in appliance use, requiring
continuous monitoring for accurate risk assessment.

Carbon dioxide (CO2) is a natural component of indoor air that rises with human occupancy and
combustion processes. While not toxic at typical indoor levels, CO2 is widely used as an indicator of
ventilation effectiveness. A CO2 concentration above 1,000 ppm often signals inadequate fresh-air supply,
which can lead to the buildup of other pollutants. Practical use: Installing CO2 dataloggers helps facility
managers maintain target ventilation rates. The challenge lies in distinguishing CO2 elevation due to
occupancy from that caused by combustion sources.

Particulate matter (PM) denotes solid or liquid particles suspended in air. Indoor PM is categorized by
aerodynamic diameter: PM10 (particles <10 pm) and PM2.5 (Particles <2.5Mm). Sources include cooking
fumes, tobacco smoke, and resuspended dust. Fine particles (PM2.5) Can penetrate deep into the lungs,

Read online: https://certificates.Isba.org.uk/guides/3941607/health- London School of Business and Administration - 21 Jun 2026
effects-of-indoor-pollutants



5, LSBA

LONDON SCHOOL OF BUSINESS
AND ADMINISTRATION

contributing to respiratory and cardiovascular disease. In practice, low-volume samplers with size-selective
inlets are used to collect indoor PM for gravimetric analysis. A common challenge is differentiating
indoor-generated PM from outdoor infiltration, which often requires simultaneous indoor and outdoor
sampling.

Radon is a naturally occurring radioactive gas that originates from the decay of uranium in soil and rock. It
can infiltrate buildings through foundation cracks and gaps. Radon decays into short-lived progeny that
emit alpha particles, increasing the risk of lung cancer after long-term exposure. Testing typically involves
passive alpha track detectors placed in the lowest occupied level for 90 days. The challenge is that radon
concentrations vary seasonally, often being higher in winter when homes are sealed tightly.

Bioaerosols are airborne particles of biological origin, including bacteria, fungi, viruses, pollen, and
fragments of animal skin. Examples include mold spores released from water-damaged drywall and
bacterial endotoxins from indoor humidifiers. Exposure can trigger allergic reactions, asthma exacerbations,
and, in some cases, infectious disease. Practical assessment may involve impaction onto agar plates or filter
collection followed by microbiological analysis. A significant challenge is the short viability of many
microorganisms, requiring rapid sample processing and careful interpretation of culture-based results.

Endotoxin is a lipopolysaccharide component of the outer membrane of Gram-negative bacteria. It
becomes airborne when contaminated dust is disturbed, such as during cleaning of HVAC ducts. Inhalation
of endotoxin can cause fever, chills, and airway inflammation, especially in occupational settings.
Quantification commonly uses the Limulus amebocyte lysate (LAL) assay. The difficulty lies in the
heterogeneous distribution of endotoxin within dust, necessitating multiple samples to capture variability.

Mold refers to fungal growth that can develop on moist building materials. Common indoor species include
Stachybotrys chartarum (black mold) and Penicillium spp. Mold produces spores and secondary metabolites
(mycotoxins) that may cause respiratory irritation, allergic sensitization, and, in rare cases, systemic toxicity.
Practical remediation steps involve identifying water intrusion, removing contaminated material, and
controlling indoor humidity below 60 % RH. Challenges include hidden growth behind walls and the need
for specialized sampling to confirm removal.

Mycotoxin is a toxic secondary metabolite produced by certain molds. For instance, aflatoxin from
Aspergillus spp. Can contaminate stored grain, while trichothecenes from Stachybotrys may be present in
building-related mold. Health effects range from immunosuppression to carcinogenicity. Detecting
mycotoxins typically requires liquid chromatography-mass spectrometry (LC-MS). The challenge is that
mycotoxin concentrations in air are often below detection limits, making exposure assessment difficult.

Allergen denotes a substance that triggers an immune response in sensitized individuals. Indoor allergens
include dust-mite proteins, pet dander, and cockroach allergens. Exposure can lead to allergic rhinitis,
eczema, and asthma. Allergen quantification often uses enzyme-linked immunosorbent assay (ELISA) on
dust extracts. A key challenge is that allergen levels can be highly localized; a single dust sample may not
represent exposure in the whole dwelling.

Dust mite (Dermatophagoides spp.) Thrives in warm, humid environments and feeds on human skin scales.
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Their fecal particles contain potent allergens. In practice, dust collection from mattresses and carpets is
analyzed for mite allergen (Der p 1) to assess risk. Controlling humidity and using encasements are effective
mitigation strategies. The challenge is that dust mites are resilient; complete eradication is rarely feasible,
and allergen levels may rebound after interventions.

Ventilation rate is the volume of outdoor air supplied to an indoor space per unit time, usually expressed in
liters per second per person (Ls™" person™) or air changes per hour (ACH). Adequate ventilation dilutes
indoor pollutants and reduces exposure. For example, ASHRAE Standard 62.1 Recommends a minimum
outdoor airflow of 10Ls™" person™ for office spaces. Practical determination may involve tracer gas methods
(e.G., CO, decay). The challenge is balancing ventilation with energy efficiency, especially in climates with
extreme temperatures.

Air exchange describes the process by which indoor air is replaced by outdoor air, either through
mechanical systems or natural infiltration. Higher air exchange rates generally lower pollutant
concentrations but can increase heating and cooling loads. In practice, building designers use infiltration
modeling to predict indoor concentrations under different sealing levels. The challenge is that infiltration is
influenced by wind speed, building envelope integrity, and occupant behavior, making precise prediction
difficult.

Source control is the practice of eliminating or reducing pollutant emissions at their origin. Examples
include selecting low-VOC paints, installing radon mitigation systems, and repairing water leaks to prevent
mold growth. Source control is often the most cost-effective strategy because it reduces the need for
extensive ventilation upgrades. The challenge is that many sources are hidden (e.G., VOCs emitted from
composite wood panels) and may require detailed material inventories to identify.

Remediation refers to actions taken to remove or neutralize indoor contaminants after they have been
identified. For mold, remediation may involve containment, removal of affected material, and HEPA
vacuuming. For radon, remediation typically consists of sub-slab depressurization. The effectiveness of
remediation is assessed through post-intervention sampling. A major challenge is ensuring that remediation
does not inadvertently increase exposure, such as by dispersing spores during removal.

Exposure assessment is the process of estimating the magnitude, frequency, and duration of contact with a
pollutant. It combines data on pollutant concentrations, occupancy patterns, and inhalation rates. For
instance, a health risk assessment for formaldehyde might use measured indoor concentrations, a 24-hour
occupancy schedule, and a standard inhalation rate of 0.6 M*h™" for adults. Practical tools include exposure
modeling software (e.G., CONTAM) and personal exposure monitors. Challenges include variability in
individual behavior and the need for high-resolution temporal data.

Dose-response relationship describes how the probability or severity of a health effect changes with
increasing exposure dose. In indoor air quality, dose-response curves are often derived from
epidemiological studies linking pollutant levels to asthma attacks or lung cancer incidence. For example, the
International Agency for Research on Cancer (IARC) classifies formaldehyde as a Group 1 carcinogen based
on a dose-response relationship observed in occupational cohorts. A challenge is extrapolating data from
high-exposure occupational settings to typical residential exposures.
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Threshold limit value (TLV) is a guideline for the maximum acceptable airborne concentration of a chemical
substance to which most workers can be exposed without adverse effects. TLVs are expressed as
time-weighted averages (TWA) over an 8-hour workday. For formaldehyde, the TLV-TWA is 0.75Ppm. In
practice, TLVs guide the selection of engineering controls and personal protective equipment. The limitation
is that TLVs are not legally binding, and they may not protect vulnerable populations such as children or the
elderly.

Permissible exposure limit (PEL) is a regulatory limit set by agencies such as OSHA for workplace exposures.
For carbon monoxide, the 8-hour PEL is 35 ppm. While PELs are enforceable in occupational settings, they
are not directly applicable to residential environments, where exposure patterns differ. The challenge is that
PELs often reflect older data and may not account for recent findings on low-level health effects.

Reference concentration (RfC) is an inhalation exposure level at which no appreciable risk of adverse
non-cancer health effects is expected over a lifetime. The U.S. EPA publishes RfCs for many indoor
pollutants; for example, the RfC for formaldehyde is 0.008 Mg m™. RfCs are used in risk assessment to
calculate hazard quotients (HQ = exposure / RfC). The difficulty lies in the uncertainty factors applied during
derivation, which can lead to conservative estimates.

Hazard quotient (HQ) is the ratio of estimated exposure to a reference dose (e.G., RfC). An HQ > 1 suggests
potential for adverse health effects. For instance, if measured indoor formaldehyde is 0.02 Mgm™ and the
RfC is 0.008 Mg m~3, the HQ equals 2.5, Indicating a need for mitigation. In practice, HQs are calculated for
multiple pollutants and summed to assess cumulative risk. A challenge is that HQs do not account for
synergistic interactions among pollutants.

Carcinogenic risk quantifies the probability of developing cancer over a lifetime due to exposure to a
carcinogen. The EPA commonly uses a risk level of 1 x 107 (one in a million) as a target for acceptable risk.
For radon, the risk coefficient is approximately 1x 107 per Bqm™y. Practical application: A home with an
average radon level of 200Bgm™ yields a lifetime risk of 2 x 107 (two in ten thousand). Challenges include
communicating probabilistic risk to non-technical stakeholders and balancing risk reduction with cost.

Indoor humidity (relative humidity, RH) influences the behavior of many pollutants. High RH promotes mold
growth and dust-mite proliferation, while low RH can increase the evaporation of VOCs from surfaces.
Maintaining indoor RH between 30 % and 60 % is generally recommended. Practical tools include
hygrometers and humidifiers/dehumidifiers with automatic controls. The challenge is that indoor humidity
can fluctuate rapidly due to cooking, showering, and HVAC operation, requiring dynamic control strategies.

Hygroscopic growth describes the increase in particle size as water vapor condenses onto aerosol particles
at higher RH. This process can affect the deposition location of particles in the respiratory tract, influencing
health outcomes. For example, a hygroscopic PM2.5 Particle may grow to a size that deposits in the upper
airways during high-humidity periods. Modeling hygroscopic growth requires knowledge of particle
composition and ambient RH. The challenge is limited data on the hygroscopic properties of many indoor
particles.

Thermal comfort is the state of mind that expresses satisfaction with the surrounding thermal environment.
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While not a pollutant, thermal comfort interacts with IAQ because occupants may adjust ventilation or
heating to achieve comfort, inadvertently affecting pollutant concentrations. For instance, increasing the
thermostat in winter may reduce fresh-air intake, raising CO, and VOC levels. Practical assessment uses the
Predicted Mean Vote (PMV) index. The challenge is balancing thermal comfort with optimal IAQ in
energy-constrained buildings.

Building envelope refers to the physical barrier separating indoor and outdoor environments, including
walls, roofs, windows, and doors. The envelope's airtightness determines infiltration rates and influences
pollutant ingress. A well-sealed envelope reduces radon entry and outdoor PM infiltration but may require
mechanical ventilation to maintain IAQ. In practice, blower-door tests measure envelope leakage.
Challenges include retrofitting older buildings without compromising structural integrity or causing
unintended moisture accumulation.

Mechanical ventilation involves fans and ducts that deliver outdoor air into a building and exhaust indoor
air. Systems can be demand-controlled (using CO, sensors) or constant-volume. For example, a hospital
operating theater may use a high-efficiency particulate air (HEPA) filtration system to achieve > 15ACH.
Practical considerations include filter selection, maintenance schedules, and system balancing. Challenges
involve ensuring that filters are replaced before clogging reduces airflow, which would increase pollutant
concentrations.

Natural ventilation utilizes openings such as windows, vents, and louvers to promote air movement driven
by wind and buoyancy. It is a low-cost strategy but highly dependent on weather conditions and building
design. A case study might compare CO; levels in a school with operable windows versus a sealed,
mechanically ventilated classroom. The challenge is that natural ventilation cannot guarantee consistent
pollutant removal, especially for gases like radon that infiltrate through the foundation.

Air cleaning encompasses technologies that remove pollutants from airstreams, including filtration,
adsorption, and photocatalytic oxidation. HEPA filters capture > 99.97 % Of particles > 0.3 Mm, making them
effective for PM and bioaerosols. Activated carbon filters adsorb VOCs, while UV-G systems can inactivate
microorganisms. Practical application: Portable air cleaners are deployed in homes with high indoor PM
from cooking. Challenges include proper sizing, maintenance, and the potential for ozone generation by
certain devices.

Ozone (O3) is a strong oxidant that can be generated indoors by some air purifiers and office equipment.
While low concentrations are not harmful, elevated indoor ozone can react with VOCs to produce secondary
pollutants such as formaldehyde and ultrafine particles. Monitoring typically uses UV photometric ozone
analyzers. The challenge is that ozone generators marketed for “clean air” may inadvertently increase indoor
toxicity, requiring careful evaluation before deployment.

Secondary organic aerosol (SOA) forms when VOCs oxidize and condense into particulate matter. Indoor
SOA production can occur when ozone reacts with terpenes emitted by cleaning products. Health effects
include airway inflammation similar to primary PM exposure. Detecting SOA requires advanced
instrumentation like aerosol mass spectrometers, which are rarely available in routine IAQ surveys. The
challenge is the transient nature of SOA and its dependence on complex chemical pathways.
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Occupant density is the number of people per unit floor area. Higher occupant density increases CO,
production, moisture generation, and pollutant emissions from personal activities (e.G., Perfume use). In
office settings, a typical design density might be 5m? per person. Practical implication: Ventilation rates
must be scaled with occupant density to maintain acceptable IAQ. Challenges arise in flexible workspaces
where density fluctuates throughout the day.

Inhalation rate is the volume of air breathed per unit time, varying with activity level. Resting adults inhale
about 0.5M*>h™, while vigorous exercise can raise the rate to >3 m>h™. Accurate inhalation rates are
essential for exposure calculations, especially for pollutants that have dose-dependent health effects. The
challenge is that many IAQ assessments default to standard rates, potentially misrepresenting exposure for
specific populations such as children or athletes.

Sensitive populations include individuals who may experience greater health impacts from indoor pollutants
due to age, pre-existing conditions, or genetic factors. Children, the elderly, and asthmatic patients are
common examples. For instance, low-level formaldehyde exposure may exacerbate asthma in children, even
if adult TLVs are not exceeded. Practical approach: Adopt more stringent IAQ criteria for spaces serving
sensitive groups, such as schools and nursing homes. The challenge is balancing these stricter standards
with cost and feasibility.

Allergic sensitization is the process by which repeated exposure to an allergen leads to the development of
specific IgE antibodies. Indoor allergens like dust-mite proteins can cause sensitization, increasing the
likelihood of allergic disease. Skin-prick testing or serum IgE measurements confirm sensitization. Mitigation
involves reducing allergen load through cleaning, humidity control, and barrier encasements. The challenge
is that sensitization can occur early in life, making early-intervention strategies critical yet difficult to
implement.

Asthma exacerbation refers to the worsening of asthma symptoms triggered by environmental factors.
Indoor pollutants such as PM2.5, VOCs, and mold spores are common triggers. Clinical studies demonstrate
that reducing indoor PM2.5 By 30 % can lower the frequency of asthma attacks in children. Practical
application: Integrating IAQ monitoring with asthma action plans in schools. The challenge is that multiple
pollutants often coexist, making it hard to isolate the effect of any single factor.

Chronic obstructive pulmonary disease (COPD) is a progressive lung disease associated with long-term
exposure to irritants, including indoor smoke from biomass cooking and tobacco. Indoor air assessments in
low-income settings frequently identify high PM2.5 Concentrations (> 250 ug m™3) from open-fire cooking,
correlating with increased COPD prevalence. Mitigation may involve stove replacement and improved
ventilation. The challenge is cultural acceptance and affordability of cleaner cooking technologies.

Neurotoxicity describes adverse effects on the nervous system resulting from exposure to toxic substances.
Certain indoor VOCs, such as formaldehyde and benzene, have been linked to cognitive deficits and mood
disturbances. In occupational settings, chronic exposure to low-level solvents can impair memory and
reaction time. Practical monitoring may involve repeated indoor air sampling and neurobehavioral testing
of workers. The challenge is the subtlety of symptoms and the need for longitudinal studies to establish
causality.
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Endocrine disruption occurs when chemicals interfere with hormone signaling pathways. Some indoor
pollutants, like phthalates found in plastic flooring, act as endocrine disruptors, potentially affecting
reproductive development. Biomonitoring of urinary metabolites provides evidence of exposure. Mitigation
strategies include selecting phthalate-free materials and improving ventilation. The challenge lies in the low
concentrations at which endocrine effects may occur, often below detection limits of standard IAQ methods.

Synergistic effects refer to interactions where combined exposure to multiple pollutants produces a greater
health impact than the sum of individual effects. For example, simultaneous exposure to NO, and VOCs can
enhance the formation of secondary pollutants, increasing respiratory irritation. Assessing synergistic effects
requires multivariate statistical models and controlled exposure studies. The challenge is the scarcity of data
on specific pollutant pairings and the complexity of modeling real-world indoor environments.

Cumulative risk assessment integrates the risks from multiple pollutants, pathways, and population groups
into a single framework. This approach is especially relevant for indoor environments where occupants are
exposed to a mixture of chemicals, particles, and biological agents. Tools like the EPA’s Integrated Risk
Information System (IRIS) database support cumulative assessments. Practical implementation involves
aggregating hazard quotients and cancer risks, then applying weighting factors. The challenge is the
uncertainty associated with each component and the need for transparent communication of overall risk.

Tracer gas method is a technique for measuring ventilation rates by introducing a known quantity of an
inert gas (e.G., SFg or CO,) and monitoring its decay over time. The decay constant directly yields the air
exchange rate. This method is widely used in research and building commissioning. Practical steps include
ensuring uniform mixing and accounting for background concentrations. Challenges include the cost of
tracer gases, the need for precise instrumentation, and potential interference from indoor sources of the
same gas.

Blower-door test assesses building airtightness by depressurizing the interior with a calibrated fan and
measuring the resulting airflow. Results are expressed as air changes per hour at a pressure difference of
50 Pa (ACHso). A tight building may have ACHs, Energy recovery ventilator (ERV) transfers heat and moisture
between exhaust and supply air streams, reducing the energy penalty of mechanical ventilation. ERVs are
valuable in climates with large temperature differences between indoor and outdoor air. Practical benefit:
Maintaining IAQ while conserving heating fuel. Challenges include maintaining filter efficiency, preventing
moisture buildup in the heat-exchange core, and ensuring that the ERV does not re-circulate contaminants.

Heat recovery ventilator (HRV) operates similarly to an ERV but transfers only sensible heat, not moisture.
HRVs are suited for dry climates where humidity control is less critical. Both HRVs and ERVs require regular
maintenance to preserve performance. The challenge is that improper installation can lead to pressure
imbalances, potentially drawing pollutants from unintended pathways.

HVAC filtration efficiency quantifies the ability of filters to capture particles of various sizes. The most
common rating system is Minimum Efficiency Reporting Value (MERV). A MERV-13 filter captures > 90 % of
particles 1-3 um, making it effective for reducing PM2.5 And some bioaerosols. Selecting an appropriate
filter involves balancing pressure drop (energy cost) against removal efficiency. Challenges include filter
bypass, degradation over time, and the need for periodic replacement.
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HEPA filtration (High-Efficiency Particulate Air) is a subset of high-performance filters that meet a > 99.97 %
Removal efficiency for 0.3 Mm particles. HEPA units are commonly used in hospitals, laboratories, and clean
rooms. Practical application: Portable HEPA cleaners can be deployed in homes after mold remediation to
capture residual spores. The challenge is that HEPA filters do not remove gases or VOCs, so they must be
combined with other technologies for comprehensive IAQ control.

Activated carbon adsorption involves trapping VOC molecules onto a porous carbon surface. The capacity
of activated carbon depends on surface area, pore size distribution, and the chemical nature of the VOC. In
practice, carbon filters are placed upstream of HVAC coils to protect downstream components. Challenges
include breakthrough (when the carbon becomes saturated) and reduced effectiveness in high humidity
environments, which can block adsorption sites.

Photocatalytic oxidation (PCO) uses UV-light-activated titanium dioxide to oxidize VOCs into CO, and water.
While promising, real-world performance varies, and some PCO devices generate by-products such as
formaldehyde. Practical evaluation requires measuring both target VOC reduction and any secondary
emissions. The challenge is ensuring that the PCO system operates under optimal conditions (e.G., Sufficient
UV intensity) and that maintenance (cleaning of catalyst surface) is performed regularly.

Airborne infection risk quantifies the probability that a susceptible person will acquire an infection from
inhaled pathogens. The Wells-Riley equation relates infection risk to the concentration of infectious quanta,
ventilation rate, exposure time, and pulmonary ventilation of occupants. For example, increasing ventilation
from 2 to 6 ACH can reduce the risk of airborne transmission of influenza by more than 50 %. Practical use
includes designing ventilation for hospitals and schools during pandemic periods. The challenge is
estimating the quanta generation rate for novel pathogens.

Wells-Riley model is a mathematical representation used to predict infection probability in indoor spaces. It
assumes steady-state conditions and well-mixed air. The model is expressed asP = 1—exp(-Iqpt/Q), wherelis
the number of infectors, gis quanta per hour, pis the breathing rate, tis exposure time, and Qis the
ventilation flow rate. This model helps policymakers evaluate ventilation upgrades. Limitations include the
assumption of uniform mixing and the difficulty of accurately determining qfor new diseases.

Indoor air quality index (IAQI) aggregates concentrations of several pollutants into a single number, similar
to the outdoor AQI. An IAQI can be calculated using weighted functions for PM2.5, VOCs, CO,, and other
metrics. The index aids building managers in communicating IAQ status to occupants. Practical
implementation involves continuous monitoring platforms that automatically update IAQI values.
Challenges include selecting appropriate weighting factors and ensuring that the index reflects
health-relevant thresholds for diverse populations.

Continuous monitoring utilizes sensors that record pollutant concentrations in real time, often transmitting
data to cloud-based dashboards. Sensors for CO,, temperature, humidity, and PM2.5 Are common in smart
building applications. Continuous data enable rapid detection of IAQ excursions and support automated
control strategies (e.G., Increasing ventilation when CO, exceeds 800 ppm). The challenge is sensor drift,
calibration needs, and the potential for false alarms due to sensor cross-sensitivity.
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Sensor calibration ensures that measurement devices provide accurate readings across their operating
range. Calibration may be performed against reference instruments in a laboratory or using field
collocation. For example, low-cost PM sensors are regularly calibrated against a gravimetric reference to
correct for humidity-induced bias. The practical obstacle is that frequent calibration can be
resource-intensive, and many building owners lack the expertise to perform it correctly.

Cross-sensitivity occurs when a sensor responds to gases other than its target analyte. A common example
is a metal-oxide VOC sensor that also reacts to hydrogen sulfide, leading to overestimation of VOC levels in
environments with sewage odors. Understanding cross-sensitivity is essential for interpreting data and
avoiding misdiagnosis of IAQ problems. Mitigation strategies include using multi-sensor arrays and
applying correction algorithms. The challenge is that manufacturer data on cross-sensitivity are often
limited.

Personal exposure monitoring involves equipping individuals with wearable samplers that capture
pollutants in the breathing zone. Devices such as passive diffusion badges for VOCs or miniaturized PM
monitors provide individualized exposure profiles. Practical use includes assessing exposure of
schoolchildren during a field trip or evaluating occupational exposure of healthcare workers. The challenge
is ensuring compliance, managing data privacy, and interpreting short-duration measurements in the
context of chronic health risk.

Time-weighted average (TWA) is an exposure metric that averages pollutant concentration over a specified
period, typically an 8-hour workday. For instance, a TWA of 0.5Ppm for CO corresponds to a level below
most occupational limits. In indoor environments, TWA calculations help compare measured concentrations
to health-based guidelines. The difficulty lies in selecting an appropriate averaging period that reflects the
exposure patterns of occupants (e.G., 24-Hour versus 8-hour).

Peak exposure captures short-duration spikes in pollutant concentration that may have acute health
impacts. An example is a brief surge in formaldehyde during a painting project, where concentrations
exceed 1ppm for a few minutes. Peak exposure assessment often uses high-frequency data logging (e.G.,
1-Minute intervals). Practical implication: Even if the TWA remains within limits, peak events can trigger
irritation or trigger asthma attacks. The challenge is that many IAQ monitoring systems aggregate data,
potentially masking peaks.

Dose-rate is the amount of pollutant absorbed per unit time, typically expressed as mgkg™ h™". Dose-rate
calculations combine concentration, inhalation rate, and body weight. For example, a child weighing 20 kg
breathing air with a formaldehyde concentration of 0.02 Mgm™ at an inhalation rate of 0.4M*h™ receives a
dose-rate of 0.0004Mgkg™ h™. Dose-rate is critical for toxicological modeling, especially for substances
with short biological half-lives. The challenge is obtaining accurate activity levels and body-weight data for
diverse occupant groups.

Biokinetic model predicts how a chemical is absorbed, distributed, metabolized, and eliminated in the
human body. For indoor pollutants, a simple one-compartment model may be used, assuming
instantaneous equilibrium between inhaled air and blood. More sophisticated models incorporate lungs,
blood, and target organs. Practical application: Estimating the internal dose of benzene from indoor air
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concentrations to assess leukemia risk. Challenges include limited human data for many VOCs, requiring
reliance on animal studies and extrapolation.

Occupational health surveillance monitors health outcomes in workers exposed to indoor pollutants.
Programs may include periodic lung function tests for employees in a printing facility where VOCs are
prevalent. Surveillance data help identify emerging health issues and guide mitigation. The challenge is
maintaining worker participation, ensuring confidentiality, and linking health outcomes to specific exposure
metrics.

Environmental health risk communication involves conveying IAQ findings to occupants, managers, and
policymakers in a clear, actionable manner. Effective communication uses plain language, visual aids (e.G.,
IAQI dashboards), and tailored recommendations. For example, informing parents that a school’'s CO; levels
regularly exceed 1,200 ppm can prompt action to improve ventilation. The challenge is avoiding alarmism
while ensuring that occupants understand the seriousness of identified risks.

Standard operating procedure (SOP) outlines step-by-step methods for IAQ sampling, analysis, and
reporting. An SOP for VOC sampling may specify the type of sorbent tube, sampling flow rate, duration, and
transport conditions. SOPs promote consistency across projects and facilitate regulatory compliance. The
challenge is keeping SOPs up-to-date with evolving analytical techniques and ensuring all field staff are
trained.

Quiality assurance/quality control (QA/QC) encompasses procedures that guarantee data integrity, such as
field blanks, duplicate samples, and instrument calibration checks. In IAQ surveys, QA/QC may involve
analyzing a laboratory standard alongside field samples to verify analytical accuracy. The practical benefit is
increased confidence in results, which is essential when health-based decisions are made. Challenges
include additional cost and time associated with rigorous QA/QC protocols.

Regulatory limit is a legally enforceable concentration threshold set by government agencies. For indoor
radon, many jurisdictions adopt an action level of 4pCiL™ (» 148 Bqm™). Compliance may require
mitigation measures. In contrast, many indoor pollutants lack specific regulatory limits, relying instead on
voluntary guidelines. The challenge is navigating differing standards across regions and reconciling them
with health-based recommendations.

Guideline value is a non-binding recommendation intended to protect public health. Organizations such as
WHO publish guideline values for indoor pollutants, including a 100 ugm™2 limit for PM2.5 Averaged over
24 hours. Guideline values serve as benchmarks for IAQ assessments and can influence building design. The
difficulty lies in translating guideline values into practical design criteria, especially when multiple guidelines
conflict.

Building commissioning is the systematic verification that a building’s systems perform according to design
intent. IAQ commissioning focuses on ventilation, filtration, and moisture control. A commissioning plan
may specify functional testing of air handling units, measurement of pressure differentials, and verification
of alarm set points. The benefit is early detection of IAQ deficiencies before occupancy. The challenge is
allocating resources for comprehensive commissioning in fast-track construction projects.

Read online: https://certificates.Isba.org.uk/guides/3941607/health- London School of Business and Administration - 21 Jun 2026
effects-of-indoor-pollutants



5, LSBA

LONDON SCHOOL OF BUSINESS
AND ADMINISTRATION

Post-occupancy evaluation (POE) assesses building performance after occupants have moved in, including
IAQ satisfaction surveys and objective measurements. POE can reveal discrepancies between design
assumptions and actual conditions, such as higher than anticipated CO, levels due to unexpected
occupancy patterns. Practical steps include conducting walkthrough inspections, measuring pollutant levels,
and correlating findings with occupant feedback. The challenge is maintaining engagement over the long
term to capture seasonal variations.

Thermal envelope refers to the building'’s insulation, windows, and sealing that affect heat flow. A
well-designed thermal envelope reduces heating and cooling loads, allowing more efficient ventilation.
However, excessive sealing without adequate ventilation can increase indoor pollutant concentrations.
Practical balance is achieved through combined use of airtight construction, controlled ventilation, and
moisture management. The challenge is retrofitting older structures where the envelope may be inherently
leaky.

Moisture buffer materials, such as gypsum board or wood, can absorb and release moisture, helping
stabilize indoor RH. In humid climates, a moisture buffer can mitigate peak humidity that encourages mold
growth. Practical application: Installing hygroscopic plaster on interior walls. The challenge is that the
buffer's capacity is limited and may become saturated, after which it can become a source of mold if
moisture persists.

Airflow visualization techniques, such as smoke testing or computational fluid dynamics (CFD) simulations,
reveal patterns of air movement within a space. Smoke pencils are low-cost tools for detecting drafts and
stagnation zones. CFD modeling can predict how ventilation modifications will affect pollutant distribution.
The benefit is targeted design of diffusers and returns to avoid dead-zones where pollutants accumulate.
The challenge is that CFD requires expertise and validation against experimental data.

Computational fluid dynamics (CFD) is a numerical method that solves the Navier-Stokes equations to
predict airflow, temperature, and contaminant transport. CFD can model the impact of a new exhaust fan on
radon entry rates or evaluate the effectiveness of a displacement ventilation system. Practical use involves
creating a 3-D model, defining boundary conditions, and running simulations. Challenges include high
computational cost, the need for accurate material properties, and the risk of oversimplification.

Displacement ventilation supplies fresh air at low velocity near the floor, allowing it to rise as it warms and
carries pollutants upward to exhaust. This method can improve IAQ by maintaining a clean air zone at the
occupant breathing level. Practical application: Open-plan offices with low-velocity diffusers.
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