
CAREERS THROUGH MATHS: DERMATOLOGIST

JOB DESCRIPTION

A dermatologist in the UK is a fully qualified medical doctor who specialises in the

diagnosis and treatment of skin, hair, and nail diseases. Their daily responsibilities

are highly varied, ranging from managing common conditions like acne and eczema

in  outpatient  clinics  to  diagnosing  and  treating  complex  skin  cancers  such  as

melanoma. A typical week might involve a mix of clinical consultations, performing

minor surgical procedures like excisions and cryotherapy, interpreting skin biopsies,

and managing phototherapy units.  They work primarily within the National Health

Service (NHS) in hospital settings, but many also practise privately. The role demands

close  collaboration  with  a  multidisciplinary  team,  including  dermatology  nurses,

pathologists, plastic surgeons, and GPs, to provide comprehensive patient care.

The work environment is a blend of clinic rooms, surgical theatres, and academic

settings. Beyond direct patient care, dermatologists contribute to clinical governance,

audit outcomes to ensure service quality, and often teach medical students and junior

doctors.  Many are  also  actively  involved in  research,  conducting  clinical  trials  to

evaluate new treatments for conditions like psoriasis or developing new diagnostic

technologies. For instance, a dermatologist might lead a trial at a centre like St John's

Institute of Dermatology in London, testing the efficacy of a new biologic drug.

Mathematics  is  central  to  the  role,  underpinning  evidence-based  practice.

Dermatologists  constantly  use  statistical  reasoning  to  interpret  medical  research,

calculate treatment risks and benefits for individual patients, and determine dosage

regimens for systemic medications. When analysing the results of a clinical trial, they



must understand concepts like p-values, confidence intervals, and hazard ratios to

judge  whether  a  new  treatment  is  genuinely  effective.  In  surgical  planning,

geometric  principles  are  used  to  design  skin  flaps  and  grafts  to  ensure  optimal

cosmetic and functional outcomes after removing a lesion.

HOW MATHEMATICS IS USED

Biostatistics  and  Epidemiology: This  is  the  cornerstone  of  evidence-based

medicine.  Dermatologists  must  critically  appraise  scientific  literature  to  stay

current. For example, when the National Institute for Health and Care Excellence

(NICE) publishes new guidance on the use of a therapy for moderate-to-severe

eczema, dermatologists analyse the underlying data. They assess measures like

the Number Needed to Treat (NNT) – a calculation showing how many patients

need to be treated for one to benefit – and the Number Needed to Harm (NNH) to

weigh a  drug's  efficacy  against  its  potential  side-effects  before  prescribing it

within the NHS.

Dosage Calculation and Pharmacokinetics: Precise mathematical calculation is

vital  for  patient  safety,  especially  with  potent  systemic  medications.  When

prescribing  oral  immunosuppressants  like  methotrexate  for  psoriasis  or

azathioprine for pemphigus, dermatologists calculate the dosage based on the

patient's  body  surface  area  (using  formulas  like  the  Mosteller  formula:

√[height(cm) x weight(kg) / 3600]) or renal function. They also monitor blood

levels over time, interpreting curves that represent how the drug is absorbed,

distributed, and eliminated from the body.

Geometry  in  Dermatologic  Surgery: The  excision  of  skin  cancers  requires

careful planning to minimise scarring and preserve function. After removing a

lesion, the defect is often not a simple circle but a complex shape. Dermatologists

use geometric principles to design flaps (where nearby skin is moved to fill the

defect) or grafts. They calculate angles and tensions to ensure adequate blood

supply and a cosmetically acceptable result. For example, converting a circular

defect into a lenticular (ellipse-like) shape with specific length-to-width ratios is

a standard geometric solution.
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Probability and Risk Assessment: Dermatologists daily assess probabilities to

inform diagnosis and management. When examining a mole, they use algorithms

like the Glasgow 7-point checklist or the ABCDE (Asymmetry, Border, Colour,

Diameter, Evolution) criteria, which are structured, semi-quantitative tools that

assign a probabilistic risk of melanoma. They also calculate a patient's future risk

of  skin  cancer  based  on  factors  like  skin  type,  family  history,  and  past  sun

exposure, using statistical models to guide preventative advice.

Data  Analysis  and  Clinical  Audit: As  part  of  NHS  clinical  governance,

dermatologists regularly participate in audit cycles. This involves collecting data

on  clinical  outcomes—for  example,  the  percentage  of  melanoma  patients

diagnosed  at  an  early  stage  via  the  two-week-wait  referral  pathway—and

analysing  it  statistically.  They  use  statistical  process  control  charts  to  monitor

performance  over  time,  identifying  variations  and  implementing  changes  to

improve the quality of care, a process central to maintaining NHS standards.

KEY SKILLS & TOOLS

Skill/Tool Application

Statistical Software

(SPSS, R)

Used to analyse data from clinical audits and research projects. For

example, a dermatologist might use R to perform a survival

analysis comparing five-year survival rates for melanoma patients

treated with different adjuvant therapies in a UK-based multicentre

study.

Clinical

Photography and

Digital Analysis

High-resolution photography is used to monitor lesions over time.

Mathematical tools within specialised software can measure the

change in a lesion's diameter or area pixel-by-pixel, providing

objective data to track progression of conditions like vitiligo or the

response of a port-wine stain to laser therapy.

Electronic Health

Records (EHR)

Systems like NHS England's Epic or local trust systems are used to

record patient data. Dermatologists use these systems to track

population health metrics, such as the incidence of specific

diseases in their catchment area, which involves aggregating and

analysing numerical patient data.
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Dermoscopy

A handheld tool that magnifies and illuminates the skin, allowing

visualisation of structures invisible to the naked eye. The analysis

involves pattern recognition based on geometric shapes and

networks (e.g., rhomboidal structures, pigment networks), which

is a form of applied spatial geometry to differentiate benign moles

from malignant melanomas.

Laser and Light-

Based Therapeutics

The use of lasers for hair removal or treating vascular lesions

requires precise mathematical settings. Dermatologists calculate

parameters like wavelength (nanometres), fluence (energy per

unit area in Joules/cm²), and pulse duration (milliseconds) based

on the optical properties of the target tissue to ensure efficacy and

safety.

Scientific

Communication

The ability to present complex statistical data clearly is essential.

This could involve presenting the results of a clinical audit to NHS

trust management or explaining the statistical power and

outcomes of a research study to peers at a British Association of

Dermatologists (BAD) annual conference.

Quality

Improvement

Methodologies

Dermatologists use models like Plan-Do-Study-Act (PDSA) cycles,

which are inherently mathematical. They set numerical targets

(e.g., reduce clinic waiting times by 15%), collect data before and

after an intervention, and use statistical tests to determine if the

change led to a significant improvement.

Typical Pathway: The pathway begins with strong GCSEs and A-levels,  typically

including top grades in Chemistry and Biology, with Mathematics or Physics being

highly advantageous. The first step is a medical degree (usually 5-6 years) from a

university  accredited  by  the  General  Medical  Council  (GMC).  Following  this,

graduates enter the two-year UK Foundation Programme. After foundation training,

they apply for core medical training (CMT) or the internal medicine training (IMT)

pathway (usually two years). Competitive entry into specialised dermatology training

follows, which is a four-year programme leading to Membership of the Royal College

of  Physicians (MRCP) and then Membership of  the Royal  College of  Physicians in

Dermatology.  Upon  completion,  doctors  receive  a  Certificate  of  Completion  of

Training  (CCT)  and  can  apply  for  a  consultant  dermatologist  post  in  the  NHS.

Continued professional development is mandatory, overseen by the GMC.

Industry  Demand: Demand  for  dermatologists  in  the  UK  consistently  exceeds

supply. An ageing population, increasing public awareness of skin cancer, and the

development of complex new treatments contribute to a growing workload. The NHS



Long Term Plan emphasises early cancer diagnosis,  which increases the need for

specialist  input  in  skin  cancer  multidisciplinary  teams.  The  British  Association  of

Dermatologists  frequently  highlights  workforce  shortages,  indicating  strong  and

sustained job prospects for qualified consultants across the UK.

Real-World Impact: Dermatologists  have a  profound impact  on UK public  health.

They are at the forefront of skin cancer diagnosis, directly improving survival rates

through  early  detection  and  management.  Their  work  in  managing  chronic  skin

diseases like psoriasis and eczema significantly enhances patients' quality of life and

reduces  the  long-term  economic  burden  on  the  NHS.  Furthermore,  UK

dermatologists, through institutions like the British Association of Dermatologists and

St John's Institute of  Dermatology, are global leaders in research, developing new

treatments and clinical guidelines that benefit patients worldwide.


	CAREERS THROUGH MATHS: DERMATOLOGIST
	JOB DESCRIPTION
	HOW MATHEMATICS IS USED
	KEY SKILLS & TOOLS


