[image: Health Determinants Research Collaboration Aberdeen logo.]

How Do We Study Population Health?

This guidance was developed from a seminar presented by Dr Kathryn Martin, Senior Lecturer in Public Health, University of Aberdeen on 4th June 2025. This was part of the Learning Together for Better Lives seminar series. Recordings are available here. This guidance was written by the Health Determinants Research Collaboration Aberdeen.
Scope
This guidance is for use when you as a local authority officer/ community planning worker are interested in understanding / designing / commissioning research studies on population health using data beyond that which is already routinely collected, with may be called epidemiological studies. This is a basic introduction; you would never be expected to design such a study on your own; you would partner with NHS Grampian, Public Health Scotland, a university or similar. Further, you should always check first if your question has already been answered by an existing study. Talk to the Health Determinants Research Collaboration Aberdeen for advice. 
Purpose
While public health as a specialism is under the NHS in Scotland, health outcomes are impacted by multiple non-health factors, called the social (or ‘wider’) determinants of health (SDoH). The SDoH are things like housing quality, employment, education, food insecurity and social inclusion. These vary from place to place. Of all the entities of the state, local authorities are in the strongest position to positively influence specific places and thus the SDoH, and, indeed, already do so. As local authorities consider, design, implement and evaluate interventions, they are also already studying population health. This does not mean doing so is easy, however, so this guidance is intended to help council officers continue to mature their approach to population health studies and evidence building to support service decision-making. 
Introduction
	Term
	Definition

	Epidemiology
	The study of the occurrence, distribution, determinants of disease (and other health-related conditions) in populations

	Risk factors
	Factors that increase a person’s risk for a disease

	Prevalence
	The number of cases in a set population at any time within a set period. A single point in time is a ‘point prevalence’.

	Incidence
	The number of new cases in a set population at any time within a set period. 



Epidemiology is used to describe the frequency and pattern of health outcomes in a population and to analyse what determinants contribute to the development or course of disease or outcome in a population. We say ‘disease or outcome’ because health outcomes are not all negative, for example the outcome studied might be physical activity levels. Regarding patterns, we are interested in the combination of time, place and person (annual, seasonal, neighbourhood, urban, rural, work site, age, gender, socioeconomic status, etc.).
There are two types of epidemiology studies: descriptive, where there is no hypothesis, only description; and analytical, which has and tests a hypothesis of the cause of a health outcome. For example, a descriptive study may just show that health outcomes are better in certain neighbourhoods and worse in others. An analytical study might hypothesise a cause and effect, i.e. that if we make certain interventions in certain neighbourhoods, health outcomes will improve. 
The Hierarchy of Evidence
Health research takes many different forms, some stronger than others in establishing cause and effect. For this reason, researchers have developed the concept of the ‘hierarchy of evidence’, where the bottom of the hierarchy generates quite weak evidence that is not robust enough to inform intervention choices and designs and each higher level of the hierarchy becomes stronger, up to the strongest. The hierarchy is often represented as a pyramid. Different types of research projects sit at different levels in the hierarchy and most are not used to study populations. So, we will look at the two types that are both used to study populations, and if a local authority is doing a population study it is likely to be one of these types. 
	Hierarchy item (highest to lowest)
	Used as epidemiology studies
	Relevant to local authorities

	Systematic reviews/ meta analysis*
	Y*
	Y*

	Randomised controlled trials
	N
	N

	Cohort studies
	Y
	Y

	Case control studies
	Y
	N (tend to focus on rare diseases)

	Cross-sectional studies
	Y
	Y

	Case reports and series
	N
	N

	Ideas, opinions, editorials
	N
	N


Adaptation of the Evidence Pyramid Diagram developed by the Medical Research Library of Brooklyn, SUNY Downstate Medical Center
* separate guidance exists for this item
Starting to design a study
When you start to design a population health study you typically know what outcome you are examining and have a good idea of the core cause (or ‘exposure’) you are investigating (which does not mean that it is the cause, or is the only one). For example, perhaps you are interested in the average age at death (outcome) of settled former asylum seekers (exposure). There are other variables that influence the outcome, such as physical activity levels, ethnicity, gender, age, employment status, smoking status, access to green space, air pollution, etc. Research projects help us to map out how we think these factors are related to each other and to the exposure and outcome and then investigate if we are correct. 
So, one of the first things to do is identify and try to map the other factors beyond the cause and effect, using the findings of other people’s previous research. In doing so, the focus of your research may change, which is why you do this early in the design process.
Time Design
Population studies can be snapshots at a single point in time; this is called a cross-sectional study and local authorities gather and/or use this type of evidence all the time, e.g. in average age of death per neighbourhood. They can also define a cohort of people now and follow them into the future (e.g. the group of people returning to the city from prison this year and track them over the next X years). This is called a prospective study. There is another option also, data availability permitting; you can define a cohort of people now and track them into the past. This is called a retrospective study. We say data permitting because with historical data, you get what is available which is usually less than what you want. 

Cross-Sectional Studies
As mentioned, local authorities conduct cross-sectional studies, or use cross-sectional data, quite frequently. Public consultations are cross-sectional research project, as is really any use of a public survey by a local authority. Their purpose is to describe the prevalence at a specific point in time of a particular outcome (e.g. job loss) or risk factors (e.g. zero-hours contract) in a population or sub-population. Cross-sectional studies investigate whether associations exist between risk factors and outcomes in the population. Associations are not causations so cross-sectional studies cannot show cause and effect, but they are often the source of hypotheses for subsequent studies that do investigate this. A cross-sectional study cannot show cause and effect because though it documents exposures and outcomes, it does so at the same time. Cause and effect can only be investigated where the exposure and outcome are established in sequential time. For example, someone who is an unpaid carer may simultaneously be experiencing food insecurity but you need to witness the sequence of them not experiencing food insecurity, then becoming an unpaid carer and then experiencing food insecurity to claim there is any evidence of causality (and this is a simplification). 
Surveys open for a couple of weeks are an example of cross-sectional study data collection. 
Kathryn showed the following examples of cross-sectional studies:
Neighbourhood environment and its association with self rated health: evidence from Scotland and England
Cross-sectional associations between high-deprivation home and neighbourhood environments, and health-related variables among Liverpool children
Exploring young people’s views of their local area related to the 20-minute neighbourhood policy: a national cross-sectional study
Advantages
Cross-sectional studies are relatively inexpensive (in comparison to other types of study) and short. Many risk factors and outcomes can be assessed and the prevalence of the outcome can be estimated because these studies sample the entire population of interest. There is also no ‘loss to follow-up’, meaning people don’t drop out because you only survey them once. All of this means that cross-sectional studies are useful for public service planning, prompting desk-research (to learn what previous studies have already answered the questions arising from yours) and for generating hypotheses for service interventions. 
Disadvantages
There are some disadvantages. For example, if you are doing a cross-sectional study to investigate food bank usage, how can you ensure that you reach people who are not using food banks as well as those who are (because you can learn from both)? And are you reaching all the types of people? This is called selection bias. And, are your participant numbers high enough compared to the size of your population? Cross-sectional studies do not typically assess incidence, meaning the number of new households using the food bank. Further, doing the same study at a different time might yield different results. Though, of course, the food bank itself may collect operational data. It follows that local authorities might have an advantage in that their routine data fills in gaps in their research data. 

Cohort Studies
The purpose of cohort studies is to investigate the new cases of an outcome (e.g. moving to a higher socio-economic status) based on an exposure (e.g. doing an apprenticeship). This includes estimating risk or likelihood; i.e. the probability of the outcome occurring in people who were exposed compared to the same probability in the un-exposed. Continuing the example, this is because whether someone does a graduate apprenticeship or not, their socioeconomic status may or may not change. So, perhaps your population is all the 4th year pupils in Aberdeen City in the current year. Some of them will do an apprenticeship in future. 
Time starting from now

Advantages 
A big enough cohort (tens of thousands of people or more) can capture multiple different exposures (and outcomes) and rare exposures. Aberdeen has a famous one in the Aberdeen Children of the 1950s and also has two other ‘birth cohorts’. As the cohort members are re-engaged over time, you can establish the sequence of events and measure incidence rates directly (incidence is the number of new cases of the outcome in the preceding period). This is better than asking people to remember exposures and outcomes after the fact, because memory is subjective (‘recall bias’). 
As a local authority, you might be able to track a cohort backwards in time, retrospectively, because you have a lot of routinely collected data. However, that data containing what you need is often a matter of luck. Routine data collection is done for service provision, not future research. For example, you may say today that the population is all the children who entered primary 1 in city schools in 2002 because as a local authority, you have those records. Whether or not you have the data on the exposure and the outcome (whatever you choose them to be) might be another matter, and asking people to remember in 2025 their experience of, say, whether they had careers advice sessions in 2016, will introduce recall bias. 
Disadvantages
Cohort studies are slow because you have to wait for exposure and outcomes to arise, and they are usually expensive. They have bias risks, for example people drop out of the study for non-random reasons, meaning the remaining population becomes skewed. To illustrate this, if the cohort population is everyone who starts primary 1 in city schools this year and the exposure being examined is spending time in a young offenders’ institute in the future, people may choose to withdraw in the future because they spent time in a young offenders’ institute and their lived experience of it makes them not want to participate in research on that topic. This bias is called ‘loss to follow-up’. There is also a risk of reduced usability or relevance of data and findings, because public service design and tools change over time. For example, if a cohort is of an age that their education data was all created before neurodivergence was recognised, or their work data was all from before hybrid working was normalised, or their benefits data was all from before universal credit was introduced, analysis of that data is, arguably, less relevant now that the context has changed. The data is still valuable in other ways, however. 
Other relevant types of study
The previous study types looked at the individual person as the ‘unit of observation’. Ecological studies look at groups of people as the unit of observation. They can still use cross-sectional and cohort designs, just without breaking down the data into individual people. For example, a cross-sectional study might look at the whole of Scotland, broken down by local authority. It might also compare the same one group with itself at different points in time. 
The Future of Population Health Research 
The social determinants of health represent the link between factors related to place and health outcomes, but place and health data are not routinely linked in Scotland. That is starting to change but this is a slow and challenging process. Still, the potential value is huge in terms of improving health outcomes and reducing the cost of public services. Computing power is also growing and massive studies are recruiting participants, for example Generation Scotland and Our Future Health, though recruiting sufficient numbers of participants is difficult. So, updating governance and administrative processes in public services to reduce barriers to data use in research will reduce the effort required to be a study participant and ultimately improve our ability to positively impact health through its wider determinants. 
Kathryn closed with links to the above mentioned cohorts and also the following:
Aberdeen Maternity and Neonatal Databank
Grampian Data Safe Haven
Epidemiology for the Uninitiated, from the BMJ

If you want to know more you can look up the Health Determinants Research Collaboration Aberdeen.
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