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Distribution of Disease Incidence in Wales
This report draws on two datasets extracted from Public Health Wales and analysed using IBM SPSS Statistics, providing Upper Super Output Area (USOA)‑level estimates for a range of health indicators. This data allows for the exploration of geographic variation in health outcomes across Wales and offers insight into how patterns of disease, health behaviours and wider determinants differ between communities. The following sections present descriptive statistics and a forest plot to illustrate these patterns, before considering the broader contextual factors that may contribute to the findings.

Descriptive Statistics Table – Data file 1
Table 1. Overview of disease incidence variation across Wales, adapted from (Public Health Wales Observatory, 2012)
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The descriptive statistics in table 1 summarises the health indicators recorded across 94 Welsh Upper Super Output Areas (USOAs) (Public Health Wales Observatory, 2012). Each row represents a health related condition or variable, and the column ‘N’ indicates that data was available for all measures across the 94 USOAs. Standard statistical metrics have been used to describe how each indicator is distributed across the local authorities in Wales, as well as highlighting where variation is at its greatest (Table 2).


Table 2. Description of metrics used in Descriptive Statistics table
	Metric
	Description

	Minimum and Maximum
	Shows the range of recorded prevalence across USOAs, helping to identify the lowest and highest areas

	Mean
	Provides the average prevelance across all USOAs

	Standard Deviation (Std. Deviation)
	Reflects how much variation there is between areas



The most widespread health issue across USOAs is the overweight/obese (bmi_overweight_or_obese) classification, with a mean prevalence of 55.81. This aligns with national patterns, where excess weight is one of the most common health risk factors, impacting 1 in every 4 adults across the UK (NHS, 2023). The standard deviation (Std Deviation) is also relatively modest at 3.952, suggesting that these clinical conditions are consistently common across USOAs, rather than concentrated in a small number of areas. The pattern observed across USOAs also reflects the way behavioural risk factors and long‑term health conditions interact. High levels of overweight and obesity are closely linked to the burden of diabetes, with obesity recognised as the principal risk factor for type 2 diabetes (Public Health England, 2014).
Smoking also shows a relatively high mean of 25.37, indicating that around one in four adults report being a smoker. The wider standard deviation of 4.207 and range of 14-36 suggest greater variability between areas, meaning that while smoking is widespread overall, certain USOAs have substantially higher or lower smoking prevalence than others. This reflects known patterns where smoking prevalence is statistically higher in more deprived communities (Office for National Statistics, 2023). Similar to that of diabetes and obesity, the geographic variation seen in smoking prevalence aligns with variation in respiratory illness, as smoking remains a dominant contributor to chronic respiratory disease and exacerbates existing conditions. These patterns demonstrate how behavioural and clinical indicators often work in tandem, clustering within communities and reinforcing underlying health inequalities (Williams et al., 2022).
Self‑reported poor or fair health shows one of the highest levels of variability in the dataset. With a mean of 21.47, range of 14-34, and a standard deviation of 5.054, this indicator reveals substantial geographic inequality. Self‑rated health reflects a combination of physical, mental, and social wellbeing and the wide variation between USOAs likely corresponds to differences in deprivation, long‑term illness burden, environmental conditions, and access to health and social care (Zhang et al., 2013). It is also important to consider that whilst self-rated health can be a powerful summary measure of overall wellbeing, it is inherently subjective and should be interpreted with caution (Bombak, 2013).


Forest plot graph – Data file 2
[image: ]To complement the data in Table 1, a forest plot was produced to visualise the disease incidence of respiratory illness across the 94 USOAs in Wales. 

Fig.1 – Forest plot of respiratory illness prevalence across USOAs (Public Health Wales Observatory, 2012)

Whilst the descriptive table summarises the overall distribution numerically, the forest plot provides a clearer picture of how individual areas compare with the All‑Wales mean (14) and with each other. Each point represents a single USOA, with horizontal lines showing the associated confidence intervals. The vertical reference line indicates the Welsh average, enabling quick identification of areas where respiratory illness is statistically higher or lower than expected.
A confidence interval (CI) provides a range of values within which the true population estimate is likely to fall. In the forest plot, each USOA has a point estimate for respiratory illness prevalence, accompanied by a horizontal line representing its confidence interval. A narrower interval usually indicates a larger sample size or more stable underlying data, whilst wider intervals suggest greater uncertainty, often due to smaller populations or more variation in results. Interpreting CIs is essential because they help to identify trends and determine whether differences between areas are likely to be meaningful or simply due to sampling variability (Fernainy & Sourial, 2022).
The forest plot illustrates notable variation in respiratory illness prevalence across USOAs. While many areas cluster around the All‑Wales average, several stand out with confidence intervals that sit clearly to the right of the reference line (All Wales average), indicating significantly higher levels of respiratory illness. These areas represent potential hotspots where environmental exposures, smoking prevalence, housing quality, or other structural determinants may be contributing to a greater local burden (Horton et al., 2023). Conversely, a smaller number of USOAs fall entirely to the left of the reference line, suggesting significantly lower prevalence than the national average. The variation in the width of the intervals also highlights differences in data precision. For example, USOAs with larger populations such as 3000027 and 3000079 show narrow, stable confidence intervals (9.5-12.5), whereas smaller population USOAs such as 3000042 and 3000086 display much wider intervals (9.5-16.5 and 9.5-14.5 respectively). Overall, the plot reinforces the descriptive statistics by demonstrating that respiratory illness is not evenly distributed across Wales, with a subset of communities experiencing a disproportionate burden relative to the national level.


Considerations for expanding analysis
To explore underlying patterns and correlations in population health beyond the descriptive indicators provided in the Public Health Wales extract, additional datasets capturing the wider social determinants of health would be required. A key resource for this is the Welsh Index of Multiple Deprivation (WIMD) (Welsh Government, 2025), which provides granular, area‑level measures of deprivation across domains such as income, employment, education, health, housing, physical environment, and access to services. Analysing health indicators alongside WIMD scores would enable a more holistic assessment of the socioeconomic and structural factors shaping geographic variation in disease burden across Welsh USOAs (Welsh Government, 2025). The health indicators used in this analysis are reported at USOA level, whilst the WIMD is constructed at the smaller Lower Layer Super Output Area (LSOA) level. This means that linking USOA level health outcomes with LSOA‑based deprivation scores would allow for a more ‘drilled‑down’ examination of local socioeconomic conditions. This will allow for a greater understanding of the underlying deprivation patterns within each area, enabling more sensitive analysis of how social determinants cluster and contribute to the observed variation in population health.
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Descriptive Statistics

N WMinimum | Maimum  Mean  Std. Deviation
high_bp 94 15 2% 1941 2649
resp_iliness 94 8 20 1376 2430
mental_iliness 94 4 14 962 2338
diabetes 94 3 10 5.4 1.343
health_status_poor_or_fair 94 14 U 14t 5.054
smoker 94 14 3 2637 4.207
bmi_overweight_or_obese 94 4 63 5581 3952

Valid N (istwise) 94
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