CAREERS THROUGH MATHS: HEALTH AND SAFETY ADVISOR

STAY SAFE & STAY HEALTHY

DUE TO THE RECENT HEALTH CONCERNS
RELATED TO COVID-19

JOB DESCRIPTION

A Health and Safety Advisor is a pivotal professional responsible for developing,
implementing, and monitoring an organisation's health and safety policy and
procedures. Their primary objective is to ensure a safe working environment and
legal compliance, thereby preventing accidents, injuries, and work-related ill health.
On a daily basis, an advisor conducts rigorous risk assessments and site inspections
across diverse environments, from construction sites and manufacturing plants to
office spaces and NHS hospitals. They meticulously analyse workplace processes,
equipment, and substances to identify potential hazards, applying a methodical and
mathematically-grounded approach to quantify risks. Their duties also include
investigating accidents and 'near-misses' to determine root causes, delivering
specialised training to staff, and keeping detailed records to ensure compliance with
UK legislation such as the Health and Safety at Work etc. Act 1974 and regulations
from the Management of Health and Safety at Work (MHSWR).

The work environment is highly varied. An advisor may spend one day on a muddy
construction site for a firm like Balfour Beatty, reviewing method statements, and the
next in a corporate boardroom presenting statistical data on safety performance to
senior directors. They act as the crucial link between the workforce, management,
and external bodies like the Health and Safety Executive (HSE). The role demands a
unique blend of practical site knowledge, a firm understanding of the law, and strong
interpersonal skills to influence and guide behaviour at all levels of an organisation.
Mathematics is central to moving health and safety from a subjective opinion to an



evidence-based science. Advisors rely on numerical data to make objective
decisions. For instance, they don't just identify a noisy piece of machinery; they use
sound level meters to take decibel readings, calculate daily personal noise exposure
levels, and mathematically determine the required attenuation of hearing protection.
They use quantitative data to prioritise risks, measure the effectiveness of control
measures, and report on key performance indicators (KPIs) such as Accident
Incidence Rates and Lost Time Injury Frequency Rates, providing a clear, numerical
picture of safety performance to drive continuous improvement.

HOW MATHEMATICS IS USED

* Statistics and Probability: This is the cornerstone of the role. Advisors use
descriptive statistics to analyse historical accident data, calculating frequencies,
rates, and trends to identify patterns and high-risk areas. Probability theory is
used in Quantitative Risk Assessments (QRA), particularly in high-hazard
industries like offshore oil and gas (e.g., in the North Sea) or chemical
manufacturing. For example, they might calculate the probability of a specific
chain of events leading to a major incident, or use Failure Mode and Effects
Analysis (FMEA) to assign numerical scores to the severity, occurrence, and
detection of potential failures. Calculating the Accident Incidence Rate (AIR =
(Number of accidents x 100,000) / Total hours worked) is a standard practice for
benchmarking performance against the HSE's national statistics for a given
industry.

 Algebra and Calculus: Algebra is used constantly for rearranging formulae to
solve for unknowns, such as calculating safe load weights for cranes and lifting
equipment on construction sites. Calculus, particularly differential equations, is
applied in modelling more complex scenarios. For example, an advisor might
model the dispersion rate of a toxic gas leak from a storage facility to determine
evacuation zones, or use calculus to understand the dynamics of a fall from height
and the forces involved to specify the correct fall arrest systems.

Geometry and Trigonometry: These are essential for workplace design and
machinery safety. Advisors use geometry to calculate safe space requirements,
ensuring adequate clearance around machinery as per guidance in HSE
publications like HSG129. Trigonometry is vital for assessing working at height.
For instance, they will use trigonometric functions (SOH CAH TOA) to calculate



the required length of a ladder to reach a working platform at a safe angle (75
degrees), ensuring it extends sufficiently above the landing point, and to
determine the fall distance required to clear obstacles during a fall arrest.

Financial Mathematics: A key part of the role is justifying health and safety
expenditure to management. Advisors must calculate the Return on Investment
(ROI) for safety measures. This involves quantifying the potential costs of an
accident (including fines, civil claims, lost production, reputational damage, and
increased insurance premiums) versus the cost of implementing a preventative
solution. They use net present value (NPV) calculations for long-term safety
projects, demonstrating how upfront costs are offset by future savings and risk
reduction.

Statistical and Analytical Methods: Advisors are proficient in data analysis and
mathematical modelling. They use regression analysis to identify correlations
between leading indicators (e.g., number of safety audits completed) and
lagging indicators (e.g., accident rates). They build mathematical models to
simulate emergency scenarios, such as fire evacuation, calculating flow rates,
occupancy loads, and evacuation times to ensure compliance with the Regulatory
Reform (Fire Safety) Order 2005. Software tools are used to process large datasets
on near-misses and incidents to uncover hidden trends and proactively address
risks before they result in harm.

KEY SKILLS & TOOLS

Skill/Tool Application

Used to create dynamic risk models. Advisors input numerical

. data on likelihood and severity to generate quantitative risk
Risk Assessment . . T . . . .

scores. BowTie software is used in high-risk UK industries like
Software (e.g.,

. . aviation and energy to visually model the pathways of a risk
RiskMach, BowTieXP)

and mathematically evaluate the effectiveness of control
barriers.

The primary tool for data analysis. Advisors use complex
Microsoft Excel/Power functions (VLOOKUP, SUMIFS), pivot tables, and statistical
BI tools to analyse incident data, calculate KPIs, and create



dashboards. They build formulae to automatically calculate
noise exposure levels and manual handling risk scores.

Used for advanced statistical analysis of safety data. For

. example, using R to perform a chi-squared test to determine if
Data Analysis Tools . .. C . . .
there is a statistically significant difference in accident rates

(SPSS, R) . . . o .
between different sites or shifts within a UK manufacturing
company.

Used to automate repetitive data processing tasks, such as

Programming collating monthly safety reports from multiple departments,

Languages (Python) or to build custom scripts for complex safety calculations, like
modelling chemical exposure limits over a working week.

L Used to collect raw environmental data. Advisors then apply

Specialised . . .
mathematical formulae—such as calculating the Lep,d (daily

Measurement

. personal noise exposure) from time-weighted averages or
Equipment (Sound o . .
. determining the 8-hour Time-Weighted Average (TWA) for
Level Meters, Air . . .
chemical exposure—to assess compliance with UK Workplace

Samplers
plers) Exposure Limits (WELS).

Essential for translating complex mathematical findings into

o clear, visual information for stakeholders. Advisors create
Communication Tools . .
. graphs, charts, and heat maps to visually represent risk data
(PowerPoint, Tableau) . . .
and trends, enabling non-technical managers in UK

organisations to make informed decisions.

Used to monitor safety performance over time. Advisors plot

Quality Control safety data (e.g., number of unsafe acts observed) on control
Methods (Statistical charts to distinguish between common cause variation and
Process Control - SPC) special cause variation, helping to identify when a process is

going out of control and requires intervention.

Typical Pathway: The most common entry route is through a combination of
education and experience. Many advisors begin in a role like a health and safety
officer or coordinator after achieving a foundation qualification such as the NEBOSH
National General Certificate. A strong GCSE and A-level profile in STEM subjects,
particularly Mathematics and a science, is highly advantageous. Progression to an
advisor role often requires a higher-level qualification, most commonly the NEBOSH
National Diploma or a BSc (Hons) in Occupational Health and Safety from a UK
university (e.g., University of Greenwich, Glasgow Caledonian University). Many
professionals then pursue Chartered status (CMIOSH) through the Institution of



Occupational Safety and Health (IOSH), which is the premier professional body in the
UK. Career progression can lead to roles such as Health and Safety Manager, Head of
Safety, or independent consultant.

Industry Demand: Demand for skilled Health and Safety Advisors in the UK remains
consistently strong. The HSE and local authorities continue to enforce robust
legislation, and corporate governance emphasises safety accountability. Growth is
particularly noted in the construction, healthcare, and renewable energy sectors.
According to the UK Government's Occupational Outlook, roles in this area are
projected to grow, driven by a continued focus on wellbeing and the need to manage
new and emerging risks, such as those related to nanotechnology and psychosocial
hazards.

Real-World Impact: Health and Safety Advisors have a profound impact on UK
society and the economy. Their mathematical work directly contributes to the UK's
record of having one of the lowest rates of fatal injury to workers in Europe. They
were instrumental in developing COVID-19 secure guidelines for businesses, using
mathematical modelling to determine safe occupancy and social distancing
measures. By preventing accidents and ill health, they save the UK economy billions
of pounds annually in NHS costs, lost productivity, and insurance claims, while
ensuring that employees from all sectors can return home from work safe and healthy.
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