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Wearable IoT and Workforce Safety
Monitoring

Executive briefing — EHS and industrial operations leaders | ~20 min
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Why This Matters Now
Frontline injury and near-miss rates remain a persistent cost and liability driver across industrial sectors (industry-
reported range, varies by sector and site conditions)

Regulatory scrutiny on lone-worker and confined-space protocols is increasing in several jurisdictions

Wearable sensor costs have declined and connectivity (cellular, LPWAN, mesh) has matured, making site-wide
deployment more feasible than five years ago

EHS teams are under pressure to move from lagging indicators (post-incident reports) to leading indicators (real-
time exposure and behavior signals)

This briefing covers what wearable IoT can realistically do today, where it falls short, and how to pilot it
responsibly
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What We Mean by Wearable IoT for Safety
A category of body-worn or equipment-mounted sensors that monitor worker state, environment, and location
continuously

Distinct from fixed-site sensors (area gas monitors, cameras) in that the sensor moves with the worker

Typically paired with a gateway/hub (vehicle-mounted, fixed access point, or smartphone) and a cloud or on-prem
monitoring platform

Value proposition is early warning and faster response, not prevention of the underlying hazard itself

Should be framed as one layer of a broader safety program, not a replacement for engineering controls or training
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Device Category 1: Proximity and Collision
Avoidance

Detects worker proximity to moving equipment (forklifts, cranes, mobile plant) using RFID, UWB, or Bluetooth-
based tags

Triggers audible/haptic alerts to both worker and equipment operator when a set distance threshold is breached

Common in warehousing, ports, mining, and construction yards with mixed pedestrian-vehicle traffic

Accuracy depends heavily on site RF environment — metal structures and equipment density can degrade signal
reliability

Illustrative scenario: a distribution center pilots proximity tags on pedestrian workers and forklifts in a single high-
traffic aisle before wider rollout
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Device Category 2: Biometric Monitoring
Wrist-worn or chest-strap sensors track heart rate, heart rate variability, skin temperature, and sometimes core
body temperature estimates

Used primarily to flag physiological strain from heat, exertion, or underlying health stress during shift work

Positioned as a supplementary alert layer, not a diagnostic or medical device, and should not be marketed as
such to workers

Data accuracy varies by device class and skin contact quality; wearables are not a substitute for occupational
health screening

Requires clear protocols for what happens after an alert — supervisor check-in, rest break, medical referral
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Device Category 3: Environmental Exposure
Sensors

Personal gas monitors detect combustible gases, oxygen levels, H2S, CO, and VOCs at the point of exposure
rather than a fixed area

Dosimeters can track cumulative exposure to noise, dust, or specific chemical agents against occupational
exposure limits

Useful for confined-space entry, chemical processing, and other environments where localized pockets of hazard
can form

Calibration and bump-testing schedules are non-negotiable — an uncalibrated sensor gives false confidence,
which is arguably worse than no sensor

Data should feed both real-time alerting and longer-term industrial hygiene recordkeeping
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Lone-Worker Monitoring and Fall/Man-Down
Detection

Accelerometer-based sensors detect sudden impact, prolonged immobility, or abnormal orientation consistent
with a fall or collapse

Lone-worker devices typically combine man-down detection with a check-in timer and an SOS/panic button

Alerts route to a monitoring center or on-site supervisor with the worker's last known location

False-positive rates are a known limitation — sensitivity tuning is required per role and terrain to avoid alert fatigue

Response protocol design (who gets notified, in what order, within what time window) matters as much as the
sensor itself
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Real-Time Location and Geofencing
RTLS (real-time location systems) use UWB, Wi-Fi, BLE beacons, or GPS depending on indoor/outdoor
requirements and required accuracy

Geofencing creates virtual boundaries around restricted, high-hazard, or permit-required zones and triggers alerts
on unauthorized entry

Also supports mustering and headcount accuracy during emergency evacuations, reducing time to full site
accountability

Indoor positioning accuracy (often sub-3-meter with UWB, wider with BLE/Wi-Fi) should be validated on-site
before relying on it for safety-critical decisions

Integration with access control and permit-to-work systems increases value beyond standalone alerting
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Integration with Incident Reporting and Safety
Management Systems

Wearable alert data has limited value if it lives in a separate system from incident reporting, corrective actions, and
audits

Integration allows automatic pre-population of incident reports with location, time, and sensor readings at the
moment of an event

Enables correlation analysis — for example, linking near-miss alert clusters to specific shifts, zones, or equipment
over time

Requires API-level integration planning early, not as an afterthought after device selection

Illustrative scenario: an EHS team configures automatic escalation from a wearable fall alert directly into their
existing incident management platform, tested in one facility before broader connection
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Worker Privacy and Trust
Continuous biometric and location monitoring raises legitimate concerns about surveillance, off-duty tracking, and
data use beyond safety purposes

Clear, written policy should define what is collected, who can access it, retention periods, and that data is not
used for productivity scoring or discipline without due process

Worker and union or works-council consultation early in device selection significantly affects adoption and
reduces resistance

Data minimization principle — collect what is needed for the safety use case, not everything the device is
technically capable of capturing

Trust, once lost through perceived misuse, is difficult to rebuild and can undermine the entire program regardless
of technical performance
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Fatigue and Heat Stress Monitoring
Combines biometric signals (heart rate variability, skin temperature) with environmental data (ambient temperature,
humidity, WBGT index) to flag elevated risk

Heat stress protocols typically tie alerts to established thresholds (e.g., NIOSH or OSHA heat index guidance)
rather than device-specific proprietary scores

Fatigue detection remains an emerging and less mature category — current wearables infer fatigue indirectly and
should be treated as a prompt for supervisor judgment, not a definitive diagnosis

Most effective when paired with existing rest-break, hydration, and shift-scheduling policies rather than deployed
as a standalone fix

Seasonal and role-based rollout (e.g., outdoor crews in summer months) is a practical way to target highest-risk
exposure first
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From Data to a Data-Driven Safety Program
Wearable data shifts safety metrics from purely lagging (incident counts) to leading (near-miss frequency, exposure
trends, high-risk zone dwell time)

Aggregated, de-identified trend data can inform where to invest in engineering controls, retraining, or process
redesign

Dashboards should be built for decision-making, not just monitoring — each recurring alert pattern should map to
an owner and an action

Avoid the trap of collecting more data than the organization has capacity to review and act on

Establish a regular cadence (monthly or quarterly) for EHS leadership to review sensor-derived trends alongside
traditional safety metrics
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Change Management and Worker Adoption
Technology failure in this category is more often an adoption failure than a hardware failure

Early and visible involvement of frontline supervisors and safety champions improves buy-in more than top-down
mandates

Training should cover not just device use but why it exists, what happens with alerts, and what does not happen
with the data

Comfort, battery life, and durability in real working conditions directly affect whether workers wear devices
consistently

Plan for a period of alert-tuning and process adjustment — initial false-positive or false-negative rates are normal
and should be expected, not treated as program failure
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Common Pitfalls to Avoid
Selecting devices before defining the specific hazard and decision the sensor is meant to support

Underinvesting in connectivity infrastructure (gateways, network coverage) relative to device spend

Treating wearable alerts as a compliance checkbox rather than building a real response protocol behind each alert
type

Skipping worker consultation, which surfaces as low adoption and workaround behavior (leaving devices in
lockers, disabling alerts)

Rolling out site-wide before validating sensor accuracy and alert thresholds in local conditions
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Next Steps and the Ask
Select a single facility and one to two highest-risk use cases (e.g., proximity alerts in one yard, gas monitoring in
one confined-space program) for a 60-90 day pilot with clear success criteria defined upfront

Refine alert thresholds and response protocols based on pilot data, and complete integration with incident
reporting systems before wider rollout

Establish a standing governance group (EHS, IT, HR/labor relations, frontline representation) to oversee scale-up
decisions

Request approval to scope a single-site, single-use-case pilot with a defined budget, timeline, and success
metrics before any site-wide commitment

Decision needed from this group: which facility and hazard category should serve as the pilot site
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