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Core Tip: National census data is collected widely across the world. Recently, more detailed data on a wide range of societal,
economic and health questions has begun to be collected and this vast volume of data has enormous potential in healthcare
research. Examples of potential utility are in assisting with healthcare service planning, analysing healthcare workforces,
identifying healthcare inequality and it’s causes and understanding the causes of disease. However, census data’s utility is
dependent upon robust and scientific data collection and analysis and this requires regular methodological review and
improvement by national census bureaus.
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URL: https://www.wjgnet.com/2222-0682/full/v13/i5/414.htm
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INTRODUCTION

National censuses are performed in the majority of countries in the developed world and a growing number of
developing countries (see Figure 1). The breadth of the data collected has increased and diversified significantly in recent
decades with many countries now collecting data on socioeconomic status and health conditions as well as basic
population demographics[1]. Whilst the idea of using census data for healthcare research is not new|[2], this vast
collection of data remains underutilised. This article will discuss areas in which this data has utility and some of the
pitfalls associated with it.

Healthcare service planning

The basic demographic data that is provided by a national census is crucial for all elements of government planning
including healthcare provision. At a very basic level, providing accurate data on population density can be used to decide
the location and provision of healthcare facilities[3]. An example of this was demonstrated by a Tanzanian study focusing
on maternal outcomes in obstetric care based upon proximity to healthcare centres and found that a greater distance to
healthcare facilities was associated with worse maternal outcomes[4]. This data has since been used to justify the
construction of new healthcare centres in appropriate under-served regions in order to address this disparity.

Some countries go further than just basic population data, such as in the United States where the American
Community Survey (ACS) is performed along with the decennial census. The ACS tracks social determinants of health
such as income, housing and national origins as well as insurance coverage, fertility and disability. This allows the
department of health and human services (HHS) to more precisely target resources to match the anticipated needs of each
region and is a key part of HHS' long-term strategy.

Census data have also been used to analyse the healthcare services themselves as well as the populations they serve. A
study from Japan in 2018 used several decades of census data and cross-referenced it with physician surveys and
municipality borders to investigate concerns of disparity between the number of physicians in urban and rural practice
[5]. The study identified an uneven distribution, which had been worsening over time, with a lack of physicians in rural
settings and prompted government departments to start to develop strategies to mitigate this. Workforce analysis was
performed in the United Kingdom using census data to review the make-up of the healthcare workforce and identified a
heavy dependence upon foreign-trained workers indicating that domestic training programmes needed reforming|[6].

Similarly, work by Gupta et al[7] used national census data from three different countries to analyse and compare inter-
country healthcare worker provision. Their study gave a detailed snapshot of differences between these countries and the
various challenges they faced which provided a mandate for the international community, including non-governmental
organisations and charities, to direct and focus their resources demonstrating the utility of this data in a transnational, as
well as national, setting. It should however also be noted that they found significant variability in the quality of data
provided and this imposed limitations on the conclusions they were able to make and this will be discussed later in this
article.

Addressing healthcare inequality

Studies have repeatedly shown that healthcare inequality, both at national and international levels, can impact upon
mortality and morbidity[8,9] and contribute to deprivation. A recent example was data collected during the coronavirus
pandemic which identified differences in outcome with those from deprived health systems having significantly worse
survival[10] and thrust the issue of health inequality into the spotlight. Addressing this inequality is a complex political,
societal and public health conundrum but census data can be a key element to identify inequalities and guide reform.

In order to allow politicians to appropriately allocate the resources required to address healthcare inequality, the
location and nature of the inequality needs to be clearly identified and this is where census data has a role. In the United
Kingdom, the 2019 NHS long term plan made addressing healthcare inequality a priority specifically targeting the most
deprived 10% of the United Kingdom population. This plan, along with the Core20Plus5 initiative, combined the use of
national census data, general practitioner records and hospital records to identify, at a local level, those groups who suffer
from the highest levels of healthcare inequality[11]. Some examples of “at-risk groups” were those from an ethnic minority
or those with a disability.
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Census data collection since 2015
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Figure 1 World map showing which countries and territories have produced national census data since 2015. The figure is created from
Powerpoint insert map tool.

Similar use of census data to identify populations with higher risk of deprivation have been used in the United States
[12] with some interesting epidemiological findings. One example was the so called ‘Hispanic paradox” where historically
this population was believed to have better healthcare outcomes despite their high deprivation scores and risk profiles.
However, recent and more detailed census data analysis has found that this may not be the case[13] demonstrating the
importance of high quality data and statistical analysis.

Census data is also important when monitoring the progress, or lack of, with regards to tackling healthcare inequality.
A large study in the United States entitled “The Public Health Disparities Geocoding Project” used a five step data analysis
process to determine, through census and health surveillance data, a picture of health inequalities over time. It identified
both areas where improvements had been made but also areas where the problem persisted or had worsened and has
been used to inform public policy[14].

Other work has focused on using census data to identify the causes of healthcare inequality. A study in the United
States analysed this data and identified a significant association between the presence of greater numbers of liquor stores
and the risk of health-related social problems in low income neighbourhoods[15]. Whilst there is clearly not a single cause
for poorer health outcomes, this interesting analysis sheds light on possible environmental factors that will be an
important part of reducing healthcare inequality.

Understanding the causes of disease

As previously mentioned, census data also have a further role in addressing healthcare inequality by assisting researchers
to understand the causes of disease. Canadian researchers, through combining primary care records and census data,
demonstrated a link between socioeconomic status and obesity[16] whilst a study in Spain used a similar methodology to
demonstrate a link between deprivation and common cancers in order to better target screening programmes[17]. These
studies show the utility of census data in assessing health disparities and environmental factors associated with chronic
disease.

There are also examples of more detailed and complex use of census data for similar purposes. Moceri ef al[18] used, in
a case-control study, census data and birth certificates to reconstruct the early-life socioeconomic environment of elderly
Alzheimer’s patients and, through examining variables such as paternal occupation, parental age and birth order
amongst others, found higher odds-ratios for developing Alzheimer’s for certain characteristics. They also then combined
this with genetic analysis of these patients to study the interaction between apolipoprotein €4 allele and these
socioeconomic risk factors.

As well as identifying risk factors for disease, census data have also been used to demonstrate effective interventions in
improving public health. Patterson et al[19] used census data in England and Wales to demonstrate that active
commuting, such as cycling or walking, was associated with lower cardiovascular risk. This is, in theory, a relatively
easily achieved public health initiative and there are an increasing number of programmes attempting to increase this
method of commuting with the aim of improving public health and reducing the risk of a wide variety of diseases.

Pitfalls

Whilst census data have multiple potential uses there are caveats that need to be addressed and recognised. Firstly, it’s
utility is dependent upon having robust and accurate data and there have been instances where poor or incorrect
collection has had profound social impact. In the United States, the 1840 census incorrectly identified higher levels of
insanity amongst the ‘coloured” population, an argument then used by slave-owners to suggest that African-American
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populations were not able to live as free people[20]. There has also been historically inaccurate data about native
American populations and rates of disease leading to worsening healthcare inequality fuelled by the misappropriation of
federal funding. A more recent example showed persisting inequalities when it comes to accurate population and health
data collection in the Maori population in New Zealand[21] meaning that they receive less resource allocation from
government funding. Moreover, there have been documented examples where census data has been deliberately falsified
in order to obtain greater funding and support for specific regions. This was discussed and reviewed in detail by Adele
with regards to the national census in Nigeria and identified chronic and deliberate falsification of data to obtain benefits
from the government[22]. Given the implications for strategic planning and resource allocation, an inaccurate census can
have profound impacts for communities and citizens and this is also true when the data is used for healthcare research.
These examples underpin the need for a robust scientific process enabling accurate data collection and interpretation in
order to have maximum benefit for those who need it the most.

Secondly, there has also been debate around the ethical considerations of using census data for healthcare research.
Whilst the data is often anonymised, the nature of census data involves categorisation of respondents and there can be
discontent with even simply the names of these categories. A recent example is the controversy surrounding the inclusion
of a question asking for respondent’s gender identification in England and Wales census for the first time[23]. Similarly,
there have been concerns about racial categorisation in association with health labels and stigma[24] although
interestingly a public panel consultation in 2018 found that members of the public were in support of census data
collection and it’s use in healthcare research[25].

Thirdly, there is also a concern that there is inherent bias[26] within the census process itself. This can take the form of
non-respondent bias, as described by the United States census bureau[27], which has been shown to skew data
significantly such as during the “poll tax’ era in the United Kingdom when non-respondent rates increased. There is also a
concern about accurate female representation with this group being historically under-represented[26]. These pitfalls
demonstrate the need for regular review of the methodological and analytical practices employed by census bureaus and
appropriate improvements if indicated.

CONCLUSION

Internationally, census data collection is becoming more widespread, detailed and robust particularly in the developing
world. This data, provided it is accurate to avoid defects, is an immensely rich resource which has utility in research to
help with healthcare planning, reducing healthcare inequality and understanding more about the causes of disease.
Provided that accurate data is collected in-line with good scientific practice and remains widely and freely available to
researchers, it has the ability to be an invaluable resource in healthcare research.
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