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Glossary – Part 2: Epidemiological Terms

	A
	

	Absolute Effect

	The outcome of an exposure, expressed as the difference between rates, proportions, means etc. as opposed to the ratio of these measures.

	Absolute risk reduction
	The amount, preferably expressed as a percentage, by which the risk of a disease is reduced by elimination or control of a particular exposure. It is possible from this to estimate the number of people spared the consequences of an exposure.

The amount by which a person’s chances of developing a particular condition are reduced, if a known risk factor is removed.  Usually expressed as a percentage.

	Acceptable risk
	The risk that has minimal detrimental effects or for which the benefits outweigh the potential hazards.  Epidemiologic study has provided data for calculation of risks associated with many medical procedures and also with occupational and environmental exposures; these data are used, for instance, in clinical decision analysis.

	Accuracy
	The degree to which a measurement or an estimate represents the true value of the attribute that is being measured.

How well a question or test measures the thing it aims to.

	Adjustment 
	A summarizing procedure for a statistical measure in which the effects of differences in composition of the populations being compared have been minimized by statistical methods.  Examples are adjustment by regression analysis and by standardization.  Adjustment often is performed on rates or relative risks, commonly because of differing age distributions in populations that are being compared.  The mathematical procedure commonly used to adjust rates for age differences is direct or indirect standardisation. 

	Age-specific rate
	A rate for a specified age group.  The numerator and denominator refer to the same age group.

The number of events in a particular age group and time period, divided by the people in only that age group.

	Anecdotal evidence
	Evidence derived from descriptions of cases or events rather than systematically collected data that can be submitted to statistical tests.  Anecdotal evidence must be viewed with caution but sometimes is useful to generate hypotheses.

	Ascertainment bias  

	Systematic failure to represent equally all classes of cases or persons supposed to be represented in a sample.  This bias may arise because of the nature of the sources from which persons come, e.g. a specialised clinic.

	Association
	Statistical dependence between two or more events, characteristics, or other variables.

A relationship between two different variables, in which a change in one is accompanied by a change in the other. 

	Attack rate

	The cumulative incidence of infection in a group observed over a period during an epidemic.

	Attributable fraction
	The proportion of all cases that can be attributed to a particular exposure.  

	Audit
	An examination or review that establishes the extent to which a condition, process, or performance conforms to predetermined standards or criteria.  

A method for checking current performance against agreed standards in order to ensure services are high quality.

	B
	

	Bias  

	Deviation of results or inferences from the truth, or processes leading to such deviation.  Any trend in the collection, analysis, interpretation, publication, or review of data that can lead to conclusions that are systematically different from the truth.

Two major types of bias are selection and measurement bias.

A process by which study results have been arrived at incorrectly, usually because some groups of study participants have been chosen or followed-up in a different way to others.

	Biomarker
	A cellular or molecular indicator of exposure, health effects, or susceptibility.

	Birthrate (crude)
	A summary rate based on the number of live births in a population over a given period, usually one year.

	Blinded study
	A study in which the observer(s) and/or subjects are kept ignorant of the group to which the subjects are assigned, as in an experiment, or of the population from which the subjects come, as in a nonexperimental study.

	C
	

	Carcinogen
	An agent that can cause cancer.  The International Agency for Research on Cancer classified carcinogens as follows - sufficient evidence, limited evidence, inadequate evidence, evidence suggesting lack of carcinogenecity. 

	Carrrier

	A person or animal that harbours a specific infectious agent in the absence of discernible clinical disease and serves as a potential source of infection.  

	Case-control study
	A study that compares people with a specific disease or outcome of interest to people from the same population without that disease or outcome, and which seeks to find associations between the outcome and prior exposure to particular risk factors. This design is particularly useful where the outcome is rare and past exposure can be reliably measured.

A type of study which aims to find out the causes of a disease, by comparing past experiences of people with the disease to the past experiences of similar people who don’t have the disease.

	Case definition

	A set of diagnostic criteria that must be fulfilled in order to identify a person as a case of a particular disease. 

	Case fatality rate
	The proportion of cases of a specified condition which are fatal within a specified time.

	Case history report
	In clinical medicine, a case report or a report on a series of cases.

	Case series
	A study reporting observations on a series of individual case reports, usually all receiving the same intervention, with no control group.  May be helpful in recognising new diseases but cannot be used to test for the presence of a valid statistical association.

	Causality

	The relating of causes to the effects they produce.  Most of epidemiology concerns causality, and several types of causes can be distinguished.  It must be emphasized, however, that epidemiologic evidence by itself is insufficient to establish causality, although it can provide powerful circumstantial evidence.

This is a way of describing a relationship between two different things, in which a change in one directly causes a change in the other.  It’s more important than a simple association, in which a change in one thing might accompany a change in another, but without being directly caused by it.

	Censoring

	Loss of subjects from a follow-up study; the occurrence of an event of interest among such subjects is uncertain after a specified time when it was known that the event of interest had not occurred; it is not known, however, if or when the event of interest occurred subsequently.  Such subjects are described as censored.  

	Clinical significance

	A difference in effect size considered by experts to be important in clinical or policy decisions, regardless of the level of statistical significance.  The term clinical importance may be preferable, as it avoids confusion with statistical significance.

This tells us whether a new treatment brings about a benefit to the patient that is of value in real life.  This contrasts with an improvement that can be shown on paper using statistics but does not necessarily bring about enough change to the patient to be of real value to them.

	Clinical trial
	A research activity that involves the administration of a test regimen to humans to evaluate its efficacy and safety.  

A method used by researchers to evaluate a new treatment.  They give the new treatment to one group of patients and the current best treatment to another group, although neither the researchers nor the patients should know which treatment they have received until the end of the trial.  The researchers can then see which treatment had the best effect and whether any side effects from the new drug were worse than those from the current best treatment. 

	Cluster
	Aggregation of relatively uncommon events or diseases in space and/or time in amounts that are believed or perceived to be greater than could be expected by chance.  

A situation in which a greater number of people with a disease are found in a particular place than one would expect from usual rates of disease in that area.  

	Cohort analysis

	The tabulation and analysis of morbidity or mortality rates in relationship to the ages of a specific group of people (cohort) identified at a particular period of time and followed as they pass through different ages during part or all of their life span.

	Cohort study

	The analytic method of epidemiologic study in which subsets of a defined population can be identified who are, have been, or in the future may be exposed or not exposed, or exposed in different degrees, to a factor or factors hypothesized to influence the probability of occurrence of a given disease or other outcome.  The main feature of cohort study is observation of large numbers over a long period (commonly years) with comparison of incidence rates in groups that differ in exposure levels. 

A study in which a group of people are followed up over a length of time to determine whether certain things they are exposed to in life contribute to the subsequent development of particular diseases.

	Community trial
	Experiment in which the unit of allocation to receive a preventive or therapeutic regimen is an entire community or political subdivision.

	Confidence interval
	The computed interval with a given probability, e.g. 95%, that the true value of a variable such as a mean, proportion, or rate is contained within the interval.

A measure of the uncertainty around a finding in a statistical analysis. This is to account for the fact that we might be drawing conclusions about the general population based on a small sample in a study, or the fact that we would expect to see slight variation between different groups or over different periods over time.  This interval tells us the range of values above and below our finding within which we think the true population value lies.  If the intervals for two groups overlap then we consider that any difference in the main finding may have occurred by chance.  If there is no overlap, then we regard the findings as being truly different.

	Confidence limits
	The upper and lower boundaries of the confidence interval.

The range where values would lie 95 out of 100 times if we were to measure the same thing 100 times (EXPAND).

See confidence interval !

	Confounding
	A situation in which the effects of two processes are not separated.  The distortion of the apparent effect of an exposure on risk brought about by the association with other factors that can influence the outcome.  A confounding variable can cause or prevent the outcome of interest, is not an intermediate variable, and is associated with the factor under investigation.

This can be thought of as a muddling up of effects between a possible risk factor, a disease and some third thing that is independently associated with both.  An example might be alcohol, mouth cancer and cigarette smoking.  If we can adjust for this third confounding factor in our study then we should be able to see the true effect of our risk factor on the disease outcome.

	Contingency table
	A tabular cross-classification of data such that subcategories of one characteristic are indicated horizontally (in rows) and subcategories of another characteristic are indicated vertically (in columns).

	Control group, controls
	Subjects with whom comparison is made in a case control study, randomised controlled trial, or other variety of epidemiologic study.  Selection of appropriate controls is crucial to the validity of epidemiologic studies.      

	Correlation
	The degree to which variables change together.

	Correlation coefficient
	A measure of association that indicates the degree to which two variables have a linear relationship.

	Covariate
	A variable that is possibly predictive of the outcome under study.

	Critical appraisal
	Application of rules of evidence to a study to assess the validity of the data, completeness of reporting, methods and procedures, conclusions, compliance with ethical standards etc.  

	Crossover design
	A method of comparing two or more treatments or interventions in which the subjects or patients, upon completion of the course of one treatment, are switched to another.

	Cross-sectional study
	A study that examines the relationship between diseases (or other health-related characteristics) and other variables of interest as they exist in a defined population at one particular time.  

A study measuring the distribution of certain characteristics in a population at a particular point in time.  This can help describe a population and its sub-groups, and can even highlight associations between certain characteristics and diseases.  However, because it is only at one point in time the only way to find out if these associations are causal is to then carry out more complex studies.

	Cumulative death rate

	The proportion of a group that dies over a specified time interval.

	Cumulative incidence

	The number or proportion of a group of people who experience the onset of a health-related event during a specified time interval.

	D
	

	Descriptive study
	A study concerned with and designed only to describe the existing distribution of variables, without regard to causal or other hypotheses.  

A study which aims to describe populations and their characteristics but that can’t determine which of these characteristics might cause particular behaviours or diseases because the information has been gathered at one point in time. 

	Disability-adjusted life years

	A measure of the burden of disease on a defined population and the effectiveness of interventions. DALYs are advocated as an alternative to QALYs and claimed to be a valid indicator of population health.

This is used as an indicator of burden of disease.  It reflects the total amount of healthy life lost, whether from premature mortality or from some degree of disability during a period of time.

	Dose-response relationship 

	The relationship of observed outcomes (responses) in a population to varying levels of a protective or harmful agent such as a form of medication or an environmental contaminant.

	Double-blind trial
	A procedure of blind assignment to study and control groups and blind assessment of outcome, designed to ensure that ascertainment of outcome is not biased by knowledge of the group to which an individual was assigned.  Double refers to both parties, i.e. the observer(s) in contact with the subjects and the subjects in the study and control groups.

	Dropout

	A person enrolled in a study who becomes inaccessible or ineligible for follow-up, e.g. because of inability or unwillingness to remain enrolled in the study.  The occurrence of dropouts can lead to biases in study results.  

	E
	

	Early warning system
	In disease surveillance, a specific procedure to detect as early as possible any departure from usual or normally observed frequency of phenomena.

	Ecological analysis
	Analysis based on aggregated or grouped data; errors in inference may result because associations may be artifactually created or masked by the aggregation process. 

	Ecological correlation
	A correlation in which the units studied are populations rather than individuals.  Correlations found in this manner may not hold true for the individual members of these populations.

Using data at the group level gives rise to the problem of the ecological fallacy, an example being that areas with high fat intake may have high rates of heart disease, but that doesn’t necessarily prove that the individuals in that community who ate lots of fat were the same ones who had heart disease. 

	Ecological study
	A study in which the units of analysis are populations or groups of people, rather than individuals.  An example is the study of association between median income and cancer mortality rates in administrative jurisdictions such as states and counties.

This is a type of study in which different kinds of commonly held information about populations is compared to see whether there are any associations.  An example might be amount of alcohol bought in EU countries and their rates of liver cancer.  The main problem is that the information used is for populations not individuals and so we can’t be sure that the people who drink lots of alcohol are the same ones who have liver cancer.  This is called the ecological fallacy.  

	Economic analysis
	Cost-benefit analysis - An analysis in which the economic and social costs of medical care and the benefits of reduced loss of net earnings due to preventing premature death or disability are considered.

Cost-effectiveness analysis - This form of analysis seeks to determine the costs and effectiveness of an activity or to compare similar alternative activities to determine the relative degree to which they will obtain the desired objectives or outcomes. 

Cost-utility analysis - A form of economic evaluation in which the outcomes of alternative procedures or programs are expressed in terms of a single “utility-based” unit of measurement.

A type of study in which the costs and benefits of different actions are compared in order to see which brings about the greatest benefit for the same cost.

	Effectiveness

	A measure of the extent to which a specific intervention, procedure, regimen, or service, when deployed in the field in routine circumstances, does what it is intended to do for a specified population; a measure of the extent to which a health care intervention fulfils its objectives.

The degree to which a treatment or programme works in an everyday service setting rather than a research environment.  

	Effect modifier

	A factor that modifies the effect of a putative causal factor under study.  For example, age is an effect modifier for many conditions, and immunization status is an effect modifier for the consequences of exposure to pathogenic organisms.

An interaction between two risk factors (such as smoking and drinking alcohol) which increases the risk of disease (eg. oral cancer) in a way that is greater than just the risk from each added together. In analysis it should be measured but not eliminated (as the confounder would). 

This is a characteristic or behaviour that changes the relationship between a known risk factor and a disease. Unlike confounding which confuses the relationship and should be adjusted for, we want to identify effect modifiers and determine the extent to which they influence the likelihood of the risk factor causing the disease.  Examples of effect modifiers include age, ethnicity and immunisation status.

	Efficacy
	The extent to which a specific intervention, procedure, regimen, or service produces a beneficial result under ideal conditions; the benefit or utility to the individual or the population of the service, treatment regimen or intervention.  Ideally, the determination of efficacy is based on the results of a randomised controlled trial.

Whether a treatment can work under ideal (e.g. RCT) circumstances  (compared with effectiveness which is examined in routine circumstances).

	Efficiency
	The effects or end results achieved in relation to the effort expended in terms of money, resources and time.  The extent to which the resources used to provide a specific intervention, procedure, regimen, or service of known efficacy and effectiveness are minimized.  A measure of the economy (or cost of resources) with which a procedure of known efficacy and effectiveness is carried out.  The process of making the best use of scarce resources.

	Eligibility criteria
	An explicit statement of the conditions under which persons are admitted to an epidemiologic study, e.g. a case control study or a randomised controlled trial.

	Emerging infections
	A collective name for infectious diseases that have been identified and taxonomically classified recently. 

	Endemic disease
	The constant presence of a disease or infectious agent within a given geographic area or population or group; may also refer to the usual prevalence of a given disease within such area or group.

	Epidemic
	The occurrence in a community or region of cases of an illness, specific health-related behaviour, or other health-related events clearly in excess of normal expectancy. 

	Epidemic curve
	A graphic plotting of the distribution of cases by time of onset.

	Epidemic threshold
	The number or density of susceptibles required for an epidemic to occur.

	Epidemiology
	The study of the distribution and determinants of health-related states or events in specified populations, and the application of this study to control of health problems.

	Epidemiology, descriptive

	Study of the occurrence of disease or other health-related characteristics in human populations.  General observations concerning the relationship of disease to basic characteristics such as age, sex, race, occupation, and social class, also concerned with geographic location.  

The major characteristics in descriptive epidemiology can be classified under the headings: persons, place and time. 

	Equipoise
	A state of genuine uncertainty about the benefits or harms that may result from each of two or more regimens.  A state of equipoise is an indication for a randomised controlled trial, because there are no ethical concerns about one regimen being better for a particular patient.

	Error, type I
	The error of rejecting a true null hypothesis, i.e. declaring that a difference exists when it does not (alpha error, significance).

	Error, type II
	The error of failing to reject a false null hypothesis, i.e. declaring that a difference does not exist when in fact it does (1-power).  

	Error bar
	A graphical display of the statistical uncertainty of an estimate, displayed as lines having the length of one or more standard deviations, standard errors, or confidence intervals for the estimate, extending out from the plotted estimated value.

	Estimate
	A measurement or a statement about the value of some quantity is said to be an estimate if it is known, believed, or suspected to incorporate some degree of error.

	Etiology
	Literally, the science of causes, causality; in common usage, cause.

	Evaluation
	A process that attempts to determine as systematically and objectively as possible the relevance, effectiveness, and impact of activities in the light of their objectives.  Several varieties of evaluation can be distinguished, e.g. evaluation of structure, process and outcome.

	Evidence-based medicine
	The consistent use of current best evidence derived from published clinical and epidemiologic research in management of patients, with attention to the balance of risks and benefits of diagnostic tests and alternative treatment regimens, taking account of each patient’s unique circumstances, including baseline risk, comorbid conditions and personal preferences.  

	F
	

	False negative

	Negative test result in a person who possess the attribute for which the test is conducted.  The labelling of a diseased person as healthy when screening in the detection of disease.

	False positive

	Positive test result in a person who does not possess the attribute for which the test is conducted.  The labelling of a diseased person as healthy when screening in the detection of disease.

	Forecasting
	A method of estimating what may happen in the future that relies on extrapolation of existing trends (demographic, epidemiologic, etc). 

	Funnel plot

	A plotting device used in meta-analysis to detect publication bias.  The estimate of risk is plotted against sample size.  If there is no publication bias, the plot is funnel-shaped.  

	G
	

	Gene
	A sequence of DNA that codes for a particular protein product or that regulates other genes.  Genes are the biological basis of heredity and occupy precisely defined locations on chromosomes.

	Gene pool

	The total of all genes possessed by reproductive members of a population.

	General fertility rate
	A more refined measure of fertility than the crude birthrate.  The denominator is restricted to the number of women of childbearing age (i.e. 15-44 or 15-49).

	Generation effect
	Variation in health status that arises from the different causal factors to which each birth cohort in the population is exposed as the environment and society change.

	Genetic engineering
	Manipulation of the genome of a living organism.

	Genetic epidemiology

	The science that deals with the etiology, distribution, and control of disease in groups of relatives, and with inherited causes of disease in populations.  The study of the role of genetic factors and their interaction with environmental factors in the occurrence of disease in human populations. 

	Genetic screening
	The use of molecular biologic techniques to detect mutations that place an individual at increased risk of disease, e.g. the BRCA1 and BRACA2 genes, which greatly increase a women’s risk of breast and ovarian cancer.

	Genotype
	The genetic constitution inherited by an organism or a person, as distinct from physical characteristics and appearance that emerge with development (phenotype).

	Geographical Information System (GIS).  
	An information system that incorporates digitally constructed maps.

	Gini coefficient 

	A measure of inequality or dispersion in a set of values, such as income levels. 

	“Gold standard”
	A method, procedure, or measurement that is widely accepted as being the best available.  Often used to compare with new methods.

	H
	

	Half-life

	Time in which the concentration of a substance (especially if radioactive) is reduced by 50%.

	Hazard
	Inherent capability of an agent or situation to have an adverse effect.  In lay speech a synonym for risk.  In epidemiology, a similar concept to risk factor.

	Hazard rate
	A theoretical measure of the risk of occurrence of an event, e.g. death or new disease, at a point in time, t.

	Health
	 “A state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity” (WHO, 1948).  “The extent to which an individual or a group is able to realise aspirations and satisfy needs, and to change or cope with the environment.  Health is a resource for everyday life, not the objective of living; it is a positive concept, emphasizing social and personal resources as well as physical capabilities” (WHO, 1984).

	Health behaviour
	The combination of knowledge, practices, and attitudes that together contribute to motivate the actions we take regarding health.

	Health care
	Services provided to individuals or communities by agents of the health services or professions to promote, maintain, monitor, or restore health.  

	Health education
	The process by which individuals and groups of people learn to behave in a manner conductive to the promotion, maintenance, or restoration of health.  

	Health impact assessment

	A statement of the beneficial or adverse health effects or risks due to an exposure or likely to follow a given change (e.g. environmental).  Such statements may refer to results of epidemiologic and/or toxicologic studies of health hazards.

	Health indicator
	A variable, susceptible to direct measurement, that reflects the state of health of persons in a community e.g. infant mortality rates.

	Health promotion
	The process of enabling people to increase control over and improve their health.  

	Health services
	Services that are performed by health care professionals, or by others under their direction, for the purpose of promoting, maintaining or restoring health. 

	Health statistics
	Aggregated data describing and enumerating attributes, events, behaviours, services, resources, outcomes, or costs related to health, disease, and health services.

	Health status
	The degree to which a person is able to function physically, emotionally, socially, with or without aid from the healthcare system.

	Healthy worker effect
	A phenomenon observed initially in studies of occupational diseases.  Workers usually exhibit lower overall death rates than the general population, because the severely ill and chronically disabled are ordinarily excluded from employment. 

	Herd immunity

	The immunity of a group or community.  The resistance of a group to invasion and spread of an infectious agent, based on the resistance to infection of a high proportion of individual members of the group.

	Herd immunity threshold
	The proportion of immunes in a population, above which the incidence of infection decreases.   

	Heritability

	The extent to which a trait is genetically determined.

	Hierarchy of evidence  

	The quality of epidemiologic evidence can be classed as:

I: Evidence from at least one properly designed randomised controlled trial.

II-1: Evidence from well-designed controlled trials without randomisation.

II-2: Evidence from well-designed cohort or case control analytic studies, preferably from more than one centre or research group.

II-3: Evidence obtained from multiple time series, with or without the intervention; dramatic results in uncontrolled experiments are also in this category.

III: Opinions of respected authorities, based on clinical experience, descriptive studies, reports of expert committees, consensus conferences etc.  

It is not always possible to achieve complete scientific rigour; for example, randomised controlled trials may be unethical or not feasible.

A simple guide in assessing evidence from different study designs, from case series through to meta-analyses.  Note, however, that different study designs are appropriate in different situations and that a well-conducted cohort study may be superior to a badly conducted RCT.

	Hill’s criteria of causation
	1. Consistency (results are replicated in studies in different settings using different methods), 2. Strength (size of the risk), 3. Specificity (a single putative cause produces a specific effect), 4. Dose-response relationship (increasing level of exposure increases the risk), 5. Temporal relationship (exposure must precede outcome), 6. Biological plausibility (agrees with currently accepted understanding of pathobiological processes), 7. Coherence (compatible with existing theory and knowledge), 8. Experiment (the condition can be altered by an experimental regimen).

	Histogram
	A graphic presentation of the frequency distribution of a variable.  Rectangles are drawn in such a way that their bases lie on a linear scale representing different intervals, and their areas are proportional to the frequencies of the values within each of the intervals. 

	Historical cohort study
	A cohort study conducted by reconstructing data about persons at a time or place in the past.  This method uses existing records about the health or other relevant aspects of a population as it was at some time in the past and determines the current (or subsequent) status of members of this population with respect to the condition of interest.

	Historical control
	Control subject(s) for whom data were collected at a time preceding that at which the data are gathered on the group being studied.  Because of differences in exposure, etc., use of historical controls can lead to bias in analysis. 

	Hyperendemic disease
	A disease that is constantly present at a high incidence and/or prevalence rate and affects all age groups equally. 

	Hypothesis
	1. A supposition, arrived at from observation or reflection, that leads to refutable predictions. 2. Any conjecture cast in a form that will allow it to be tested and refuted.

	I
	

	Iceberg Phenomenon 
	That proportion of disease which remains unrecorded or undetected despite physicians diagnostic endeavors and community disease surveillance procedures is referred to as the “submerged portion of the iceberg”. Detected or diagnosed disease is the “tip of the iceberg”. 

	Immunity, acquired
	Resistance acquired by a host as a result of previous exposure to a natural Pathogen or foreign substance for the host e.g. immunity to measles resulting from a prior infection with measles virus. 

	Immunity, active
	Resistance developed in response to stimuli by an antigen (infecting agent or vaccine) and usually characterised by the presence of antibody produced by the host. 

	Immunity, natural


	Species-determined inherent resistance to a disease agent, e.g. resistance of man to virus of canine distemper 

	Immunity, passive 


	Immunity conferred by an antibody produced in another host and acquired naturally by an infant from its mother or artificially by administration of an antibody-containing preparation (antiserum or immune globulin). 

	Immunity, specific
	A state of altered responsiveness to a specific substance acquired through immunisation or natural infection. 

	Immunisation 
	Protection of susceptible individuals from communicable disease by administration of a living modified agent (as in yellow fever).

	Immunogenicity  
	The ability of an infectious agent to induce specific immunity.

	Incidence
	The number of new occurrences of an event in a population over a particular period of time, e.g. the number of diagnoses of a disease in a country over one year.

	Incubation period
	The time interval between invasion by an infectious agent and the appearance of the first sign or symptom of the disease in question.

	Independence
	Two events are said to be independent if the occurrence of one is in no way predicatable from the occurrence of the other.

	Index case
	The first case in a family or other defined group to come to attention of the investigator.

	Inequalities in health
	The virtually universal phenomenon of variation in health indicators, e.g. infant mortality rates, especially those associated with socio-economic status or ethnicity.

	Infant mortality rate
	Deaths of infants under one year as a percentage of live births.

	Infection, Latent Period 
	The time between initiation of infection and first shedding or excretion of the agent. 

	Infectiousness
	A characteristic of a disease that concerns the relative ease with which it is transmitted to other hosts. 

	Infectivity 
	1. The characteristic of the disease agent that embodies capability to enter, survive and multiply in the host. 

2.   The proportion of exposures, in defined circumstances, that result in infection. 

	Informed consent
	Voluntary consent given by a subject for participation in a study after being informed of purpose, methods, procedures, benefits and risks, and, where relevant, degree of uncertainty about outcome. 

	Intention to treat analysis
	A procedure in the conduct and analysis of RCTs. All patients allocated to each arm of the treatment regime are analysed together as representing that treatment arm whether or not they received or completed the prescribed regimen.

	Intervention study
	An investigation involving intentional change in some aspect of the status of the subjects or designed to test a hypothetical relationship. Usually an experiment such as an RCT.

	Interviewer bias
	Systematic error due to interviewers subconscious or conscious gathering of selective data.

	L
	

	Latent infection
	Persistence of an infectious agent within the host without symptoms 

	Latent Period


	Delay between exposure to a disease-causing agent and the appearance of manifestations of the diseases. 

	Lead time
	The time gained in treating or controlling a disease when detection is earlier that usual e.g. in the pre-symptomatic stage, as when screening procedures are used for detection.

	Lead time bias
	Overestimation of survival time, due to the backward shift in the starting point for measuring survival that arises when diseases such as cancer are detected early, as by screening procedures. 



	Length bias
	A systematic error due to selection of disproportionate numbers of long-duration cases (cases who survive longest) in one group but not another. This can occur when prevalent rather than incident cases are included in a case control study. 

	Life table
	A summarising technique used to describe the pattern of mortality and survival in populations. 

	Lifetime risk
	The risk to an individual that a given health effect will occur at any time after exposure without regard for the time at which that effect occurs. 

	Likelihood Ratio
	The ratio of the likelihood of observing data under actual conditions, to observing these data under other e.g. “ideal”, conditions; or comparisons of various model conditions to assess which model provides the best fit. 

	Longitudinal study


	See Cohort study



	M
	

	Mean
	It is computed by adding all the individual values in the group and dividing by the number of values in the group. 

	Measurement bias
	Systematic error arising from inaccurate measurements (or classifications) of subjects on study variables. 

	Median
	The simplest division of a set of measurements is into two parts – the lower and upper half. The point on the scale that divides the group in this way is called the “median”. 

	Meta-analysis


	The use of statistical techniques in a systematic review to integrate the results of included studies. Or an overview which combines data from several previous studies to give a more precise and reliable result.



	Morbidity
	Any departure, subjective or objective, from a state of physiological or psychological well-being. 

	Mode
	The most frequently occurring value in a set of observations. 

	Mortality / mortality rate
	Death / Incidence of death in a population in a given period. or

Number of deaths per (usually) 1,000 people in a defined population over a defined period of time (usually year).



	N
	

	Nosocomial infection
	An infection originating in a medical facility. 

	Notifiable disease
	A disease that, by statutory requirements, must be reported to the public health authority in the pertinent jurisdiction when the diagnosis is made. 

	Number needed to treat
	In clinical treatment regimens, the number of patients with a specified condition who must follow the specified regimen for a prescribed period in order to prevent the occurrence of specified complications or adverse outcomes of the condition. 

	O
	

	Observational study
	A study in which the investigators do not seek to intervene, and simply observe the course of events. Changes or differences in one characteristic (e.g. whether or not people received the intervention of interest) are studied in relation to outcome(s) (e.g. whether or not they died), without action by the investigator

	Observer bias
	Systematic difference between a true value and that actually observed, due to observer variation. 

	Odds ratio
	The ratio of the odds of an event occurring in one group to the odds of it occurring in another group, or to a data-based estimate of that ratio. An odds ratio of 1 indicates that the condition or event under study is equally likely in both groups. An odds ratio greater than 1 indicates that the condition or event is more likely in the first group. And an odds ratio less than 1 indicates that the condition or event is less likely in the first group.

	Opportunity cost
	The benefit foregone, or value of opportunities lost, by engaging resources in a service.

	Opportunistic infection
	Infection with organism that are normally innocuous e.g. commensals in the human but become pathogenic when the body’s immunologic defenses are compromised e.g. in AIDS

	Outbreak
	An epidemic limited to localised increase in the incidence of a disease e.g. village, town, or closed institution.

	P
	

	P-value

	The probability that the difference between groups would be as big as, or bigger than, that observed if the hypothesis that there is no difference is true.  The smaller the p-value, the stronger the evidence that there is a difference between the groups



	Pandemic
	An epidemic occurring worldwide, or over a very wide area, crossing international boundaries, and usually affecting a large number of people. 

	Perceived need
	A felt need, usually need for health care that is felt by the person or community concerned but which may not be perceived by health professionals. 

	Percentile
	The set of divisions that produce exactly 100 equal parts in a series of continous values. 

	Perinatal mortality / rate
	Mortality between 28 weeks gestation and 1 week postnatal. For industrialised nations, perinatal mortality rate =  fetal deaths (28 weeks + of gestation ) + postnatal deaths 1st week / live births + fetal deaths .  

	Placebo / effect
	An inert medication or procedure i.e. one having no pharmacological effect, but that is intended to give patients the perception that they are receiving treatment for their complaint. 

Placebo effect – the effect, usually but not always beneficial, attributed by patients to a medication or regimen that has been prescribed by their medical adviser. 

	Population attributable risk
	The incidence of disease in a population that is associated with exposure to a risk factor. 

	Power
	The ability of a study to demonstrate an association if one exists. 

	Precision


	A measure of the likelihood of random errors in the results of a study or measurement.



	Predictive value
	In screening and diagnostic tests, the probability that a person with a positive test is a true positive is referred to the “predictive value of a positive test”.

	Premature mortality
	Death under 65 years of age.  High rates of premature death in a population indicate poor health overall.



	Prevalence
	Measure of how much illness there is in a population at a particular point in time or over a specified period of time.  (This is different from incidence, which is the number of new episodes of illness arising in a population over a specified period of time.) OR The proportion of a population having a particular condition or characteristic: e.g. the percentage of people in a city with a particular disease, or who smoke

	Prevention
	Primary prevention: is protection of health by personal and communal efforts, such as enhancing nutritional status. 

Secondary prevention: is a set of measures available to individuals and communities for the early detection and prompt intervention to control disease and minimise disability e.g. screening programmes. 

Tertiary prevention: consists of measures aimed at softening the impact of long-term disease and disability by eliminating or reducing impairment, disability and handicap; minimising suffering; and maximising potential years or useful life. This is the task of rehab.  

	Prevention paradox
	A preventative measure that brings large benefits to the community may offer little to most participating persons. 

	Publication bias
	Tendency of editors (and authors) to publish articles containing positive findings, especially new results. 

	Public Health
	Public health is one of the efforts organised by society to protect, promote and restore the people’s health. It is the combination of science, skills, and beliefs that is directed to the maintenance and improvement of the health of all the people through collective and social actions. 

	Q
	

	Qualitative research
	Any type of research that employs nonnumeric information to explore individual or group characteristics, producing findings that are not arrived at by statistical procedures or other quantitative means. 

	QALY
	An adjustment of life expectancy that reduces the overall life expectancy by amounts that reflect the existence of chronic conditions causing impairment, disability and / or handicap as assessed from health survey data, hospital stats etc. 

	Quality Assurance
	Systems of procedures, checks, audits, and corrective actions to ensure that all research, testing, monitoring, sampling, analysis and other technical and reporting activities are of the highest achievable quality. 

	Quartile
	Divisions of a distribution into four equal groups.

	Quintile
	Divisions of a distribution into five equal groups. 

	R
	

	Randomisation
	Allocation of individuals to groups, eg. for experimental and control regimens, by chance.  Within the limits of chance variation, random allocation should make the control and experimental groups similar at the start of the investigation and ensure that personal judgement/ prejudices of the investigator do not influence allocation.

	Randomised controlled trial


	An experiment in which subjects are randomly allocated into groups, usually called study and control groups, to receive or not to receive an experimental preventive or therapeutic procedure or intervention.  In most trials one intervention is assigned to each individual but sometimes assignment is to defined groups of individuals (a cluster) or interventions are assigned within individuals (for example, in different orders or to different parts of the body).  The results are assessed by comparison of outcomes in the study and control groups (eg rates of disease, recovery, death).  RCTs are generally regarded as the most scientifically rigorous method of hypothesis testing available.



	Rate


	A measure of the frequency of occurrence of an event, usually expressed as the frequency with which an event occurs in a defined population in a specified period of time.  Eg, a mortality rate might be the number of deaths per year, per 100,000 people.  Rates allow the comparison of the experience of different populations at different times, different places or among different classes of people, which is not possible with raw numbers.

	Rate difference
	The absolute difference between 2 rates, eg the difference in incidence rate between a population group exposed to a causal factor and one not exposed to the factor.

	Recall bias
	Systematic error due to differences in accuracy or completeness of recall to memory of past events or experiences.

	Reference population
	The standard against which a population that is being studied can be compared.

	Relative risk
	The ratio of the risk of disease or death among the exposed to the risk among the unexposed.  Synonymous with “risk ratio”.

	Relative risk reduction
	The amount by which a person’s risk of disease is reduced by elimination or control of an exposure to risk.

	Reporting bias
	Selective revealing or suppression of information about past medical history.

	Representative sample
	The sample resembles the population in some way.

	Reservoir of infection
	Any person, animal, anthropod, plant, soil or substance in which an infectious agent normally lives and multiplies, on which it depends for survival, and where it reproduces itself in such a manner that it can be transmitted to a susceptible host.  The natural habitat of the infectious agent.

	Residual confounding
	Confounding that persists after unsuccessful attempts to adjust for it.

	Response bias
	Systematic error due to differences in characteristics between those who choose or volunteer to take part in a study and those who do not.

	Retrospective study
	A research design that is used to test hypotheses in which inferences about exposure to the putative causal factor are derived from data relating to characteristics of the persons under study or to events or experiences in their past.

	Reverse causality


	When an exposure-outcome association is thought to be due to the outcome actually causing the exposure rather than the other way round.  Consider the association between low cholesterol and increased risk of bowel cancer.  Initially it was thought that low cholesterol caused this disease. Later it was shown that patients with bowel cancer already had lower cholesterol (presumably secondary to the disease).  One must always consider this alternative explanation for an association.



	Risk


	The probability that an event will occur within a stated time period or by a certain age.  The term encompasses a variety of measures of the probability of a (generally) unfavourable outcome.  Eg if out of 100 participants stroke is observedin 32, the risk of stroke is 0.32 or 32%.



	Risk difference
	The absolute difference between 2 risks.

	Risk factor
	An aspect of personal behaviour or lifestyle, an environmental exposure or an inborn/inherited characteristic that, on the basis of epidemiological evidence, is known to be associated with a greater likelihood of developing health-related conditions.



	Risk ratio
	The ratio of 2 risks, usually exposed to non-exposed.

	S
	

	Sample
	A selected subset of the population.  A sample can be random or non-random, and can be representative or non-representative.  A sample can be a cluster sample (each unit is a group of persons rather than an individual); probability or random sample (all individuals have a known chance of selection); stratified random sample (the population is divided into distinct subgroups eg age, and a random sample is selected from each subgroup); systematic sample (selection according to a simple, systematic rule such as all persons born on certain dates).

	Sampling variation
	Since the inclusion of individuals in a sample is determined by chance, the results of analysis in 2 or more samples will differ purely by chance.

	Scatter plot
	A graphic method of displaying the distribution of 2 variables in relation to each other.  The values of 1 variable are measured on the horizontal axis and the values of the other on the vertical axis.

	Screening
	The presumptive identification of unrecognised disease by the application of a test, examination or other procedure.  Screening tests sort out apparently well people who probably have a disease from those who probably do not.  A screening test is not intended to be diagnostic.  People with suspicious findings must be referred on for diagnosis and, if necessary, treatment.

Testing people for a specific disease or condition who do not think they have this condition.

	Secular trend
	Changes over a long period of time, generally years or decades.

	Selection bias
	Error due to systematic differences in characteristics between those who take part in a study and those who do not.

	Sensitivity analysis
	A method to determine the robustness of an assessment by examining the extent to which results are affected by changes in methods, values of variables, or assumptions, with the aim of identifying variables whose values are most likely to change the results or to find a solution that is relatively stable for the most commonly occurring values of those variables.

	Sensitivity of a screening test
	Sensitivity is the proportion of truly diseased persons in the screened population who are identified as diseased by the screening test.  It is a measure of the probability of correctly diagnosing a case, or the probability that any given case will be identified by the test.  It is calculated as number of true positives (diseased individuals detected by the test) divided by the sum of true positives and false negatives (diseased individuals not detectable by the test).

	Sentinel surveillance
	Surveillance based on selected population samples chosen to represent the relevant experience of particular groups.  For example, sentinel general practices are used for the early detection of influenza epidemics.

	Skew distribution
	Another term of asymmetrical frequency distribution.  If a unimodal distribution has a longer tail extending towards the lower values it is said to have negative skewness or to be skewed to the left.  If the distribution has a longer tail towards the higher values, it is said to have positive skewness or to be skewed to the right.

	Social class
	A stratum in society composed of individuals and families of equal standing.

	Social drift
	Downward social class mobility as a result of impaired health, often due to mental disorders or substance misuse.

	Social marketing
	The use of marketing theory, skills and practice to achieve social change eg in health promotion.

	Social medicine
	The practice of medicine concerned with health and disease as a function of group living.  It is concerned with the health of people in relation to their behaviour in social groups.

	Socio-economic classification
	Arrangement of persons into groups according to such characteristics as prior education, occupation, and income.  This usually reveals upon analysis a strong correlation with health-related characteristics such as average length of life and risk of death from certain causes.

	Socio-economic status
	Descriptive term for a person’s position in society, which may be expressed on an ordinal scale using such criteria as income, educational level, occupation, value of dwelling place etc.

	Specificity of a screening test
	Specificity is the proportion of truly non-diseased persons who are so identified by the screening test.  It is a measure of the probability of correctly identifying a non-diseased person with a screening test.  It is calculated as the number of true negatives (non-diseased individuals negative by the test) divided by the sum of false positives (non-diseased individuals positive by the test) and true negatives.

	Spectrum of disease
	The full range of manifestations of a disease.

	Stable population
	A population that has constant fertility and mortality rates, no migration and, consequently, a fixed age distribution and constant growth rate.

	Standard deviation
	A measure of variation or dispersion.  It is the most widely used measure of dispersion of a frequency distribution.  The mean tells where the values for a group are centered.  The standard deviation is a summary of how widely dispersed the values are around this centre.

	Standard error
	The standard deviation of an estimate, used to calculate confidence intervals.

	Standard population
	A population in which the age and sex composition is known precisely.  It is used as a comparison group in the process of standardisation.

	Standardisation
	A set of techniques used to remove as far as possible the effects of differences in age or other potential confounding variables (eg gender, deprivation levels) when comparing 2 or more populations.  

	Standardised incidence ratio
	The ratio of the incident number of cases of a specified condition in the study population to the incident number that would be expected if the study population had the same incidence rate as a standard or other population for which the incidence rate is known.  The ratio is usually expressed as a percentage.

	Standardised mortality ratio (SMR)


	The ratio of the number of deaths observed in the study group or population to the number that would be expected if the study population had the same specific rates as the standard population, multiplied by 100.  Usually expressed as a percentage.

Death rates in which allowances have been made for different age structures of populations.  This means that fair comparisons can be made between populations with, for example, different proportions of children or older people.  Technically, it is the ratio of actual numbers of deaths to expected numbers, expressed as a percentage.  It is based on a standard population distribution.  For national data this is the European Standard, for local data it is the population.



	Statistical significance


	Statistical methods allow an estimate to be made of the probability of the observed or greater degree of association between independent and dependent variables under the null hypothesis.  From this estimate, in a sample of a given size, the statistical significance can be stated.  The level of significance is usually described by a p-value.  The usual threshold for this judgement is that the results, or more extreme results, would occur by chance with a probability of less than 0.05 (p = 0.05) if the null hypothesis was true.

A result that is unlikely to have happened by chance.  However, when large numbers of comparisons are made, some differences will be “statistically significant” by chance.



	Stopping rules
	In RCTs/ systematic experiments, stopping rules are laid down in advance specifying conditions or criteria under which the trial or experiment should be terminated.  Eg. the unequivocal demonstration of superiority of one regimen over another, or demonstration that a regimen causes harm to participants.  The rule must be based on appropriate statistical tests to ensure that the empirically observed results are not due to chance.

	Stratification
	The process of or results of separating a sample into several subsamples according to specified criteria such as age groups or socioeconomic status.  Stratification is used to control for the effects of potential confounding variables and also to detect potential modifying effects.

	Surveillance
	Systematic ongoing collection, collation and analysis of data and the timely dissemination of information to those who need to know so that action can be taken.  It is distinguished from monitoring by the fact that it is continuous and ongoing, whereas monitoring is intermittent or episodic.

	Survey
	An investigation in which information is systematically collected but in which the experimental method is not used.  Eg. face-to-face interviews, telephone questionnaire, postal self-completion questionnaire.  The generalisability of the results depends upon the extent to which the surveyed population is representative.

	Survival analysis
	A class of statistical procedures for estimating the survival function and for making inferences about the effects on it of treatments, prognostic factors, exposures and other covariates.

	Survival curve
	A curve that starts at 100% of the study population and shows the percentage of the population still surviving at successive times for as long as information is available.  Can be applied to time to endpoints other than death, such as time to complication or time to disease.

	Survival rate
	The proportion of survivors in a specified group alive at the beginning of a time interval who survive to the end of the interval.  It is equal to 1 minus the cumulative death rate, and can be studied by current or cohort life table methods.

	Survival ratio
	The probability of surviving between one age and another.

	Systematic review


	A review of research studies on a specific health problem that uses systematic, explicit, rigorous and standardised methods to identify, select, and critically appraise relevant research.  Meta-analysis can be, but is not necessarily, used as part of this process to provide a quantitative summary of the studies’ results. 

	T
	

	Target population
	The population from which a sample is drawn,  the reference population about which inferences are required, or the group of persons for whom an intervention is planned.  

	Taxonomy of disease
	The orderly classification of diseases into appropriate categories on the basis of relationships among them, with the application of names.  A systematic classification of diseases into related groups.

	Threshold dose
	The dose above which effects occur.

	Time series
	A single-group research design in which measurements are made at several different times, thereby allowing trends to be detected.  An interrupted time series features several measurements both before and after an intervention and is usually more valid than a simple pre-test/ post-test design.  A multiple time series involves several groups, including a control group.

	Time trade-off
	A method of determining health status utilities (usually use for economic appraisal) in which members of a panel express preferences either for normal life expectancy in a defined suboptimal health state or reduced life expectancy in good health.  The magnitude of reduced life expectancy is varied until there is equipoise between the choices.

	Townsend score
	An index of social deprivation used mainly in the UK, based on numbers economically active but unemployed, households with no car, households not owner-occupied, and households overcrowded. Uses census data and can be used to rank administratively defined jurisdictions.

	Transmission of infection
	Any mechanism by which an infectious agent is spread from a source or reservoir to another person.  Mechanisms can be direct transmission through direct contact or direct projection (droplet spread), or indirect transmission through vehicle borne, vector borne or airborne methods.

	Trend
	A long-term movement in an ordered series eg. a time series.  An essential feature is that the movement, while possibly irregular in the short term, shows movement consistently in the same direction over a long term.  The term is also used to refer to an association which is consistent in several samples or strata but is not statistically significant.

	Twin study
	Method of detecting genetic aetiology in human disease.  Monozygotic twins (formed by the division of a single fertilised ovum) carry identical genes, while dizygotic twins (formed by the fertilisation of 2 ova by 2 different sperm) are genetically no more similar than 2 siblings born after separate pregnancies.

	Two tail test
	A statistical significance test based on the assumption that the data are distributed in both directions from some central value.

	U
	

	Underlying cause of death
	The disease or injury that initiated the train of events leading directly to death, or the circumstances of the accident or violence that produced the fatal injury.

	Under-reporting
	Failure to identify and/ or count all cases, leading to reduction of numerator in a rate.

	Universal precautions
	Procedures to be followed when healthcare workers anticipate the possibility of infection by a patient who may harbour a contagious, dangerous pathogen.  These may include segregation in a private room, use of protective clothing and equipment, and rigorous attention to ensure that no blood or bodily fluid comes into contact with skin or mucous membranes of healthcare workers.

	Utility
	The value of a particular health state, usually expressed on a scale from 0 to 1.  It is used in defining QALYs and health-adjusted life expectancy.  Time trade-off, standard gamble or other techniques ares used to determine preferences expressed by individuals.

	V
	

	Vaccination
	Used to mean procedures for immunisation against infectious diseases.  The original use of the word was confined to inoculation with vaccinia virus against smallpox.

	Vaccine
	Immunobiological substance used for active immunisation by introducing into the body a live modified, attenuated or killed inactivated infectious organism or its toxin.  The vaccine stimulates an immune response by the host who is thus rendered resistant to infection.

	Vaccine efficacy
	The proportion of persons in the placebo group of a vaccine trial who would not have become ill if they had received the vaccine; alternatively it is the percentage reduction of cases among vaccinated individuals.

	Validity
	Of a measurement – an expression of the degree to which a measurement measures what it purports to measure.

Of a study – the degree to which the inference drawn from a study is warranted when account is taken of the study methods, the representativeness of the study sample, and the nature of the population from which it is drawn.  Internal validity of a study is when the index and comparison groups are selected and compared in such a way that the observed differences between them can (apart from sampling error) be attributed only to the hypothesised effect under study.  External validity (or generalisability) is when a study can produce unbiased inferences about a target population (beyond the subjects in the study).

	Variable
	Any attribute, phenomenon or event that can have different values.  Any quantity than varies.

	Variance
	A measure of the variation shown by a set of observations, defined by the sum of squares of deviation from the mean, divided by the number of degrees of freedom in the set of observations.

	Vector
	An insect or living carrier that transports an infectious agent from an infected individual or its wastes to a susceptible individual or its food or immediate surroundings.

	Vehicle of infection transmission
	The mode of transmission of an infectious agent from its reservoir to a susceptible host.  This can be person-to-person, food, vector-borne.

	Vertical transmission
	The transmission of infection from one generation to the next, especially used of HIV infection from mother to infant prenatally, during delivery or in the postnatal period via breast milk.

	Virgin population
	A population that has never been exposed to a particular infectious agent.

	Virulence
	The degree of pathogenicity; the disease evoking power of a micro-organism in a given host.  Expressed as the ratio of the number of cases of overt infection to the total number infected as determined by immunoassay.  When death is the only criterion of severity, this is the case fatality rate.

	Vital records/ statistics
	Certificates of birth, death, marriage and divorce required for legal and demographic purposes.  Vital statistics are when these vital records are systematically tabulated.

	W
	

	Washout phase
	The stage in a study, especially a therapeutic trial, when treatment is withdrawn so that its effects disappear and the subject’s characteristics return to their baseline status.

	Web of causation
	Metaphor for the complex, multifactorial causation of disease.

	Weighted average
	A value determined by assigning weights to individual measurements and then calculating an average.

	Y
	

	Yield
	The number or proportion of cases of a condition accurately identified by a screening test.


