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A recent series of articles in BJHCM has investigated the possibility that recurring outbreaks
of a persistent infectious immune impairment may be having a profound effect upon
medical admissions, GP referral, A&E attendance, ambulance journeys, incidence of
particular cancers and deaths (Jones 2001d,2012a-i).

Figure 1: Bed utilisation and population density in the USA
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Footnote: Data on occupied beds by state is from http://www.ahd.com/state_statistics.html while deaths are from
http://www.cdc.gov/nchs/data/nvsr/nvsr59/nvsr59 04.pdf Note that relative wealth is a major contributing factor to the
scatter around the trend line and wealthy (higher levels of private insurance) states tend to lie above the trend line.
Contrary to popular belief, bed days per death in the US are approximately the same as the UK once adjustment is made
for population density and gradients in wealth across the USA (author’s calculations).
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An accompanying article in this edition investigates potential implications to the funding
formula, which assumes that all costs are largely person-related, i.e. sex, age, deprivation,
personal disease history, etc. If infectious spread is involved in some £6 billion of costs
associated with each outbreak of the proposed infection then factors relating to infectious
spread may need to be incorporated into the funding formula. In this respect population
density is an obvious factor which would be relevant.

In the USA there is a reasonable log-linear correlation between population density (at state
level) and the utilisation of hospital beds (Figure 1), expressed as bed days per death, to
reflect the important contribution of end of life to bed utilisation (Jones 2011b-e). This is
consistent with the fact that population density and related household crowding are known
to increase admissions for mental health, alcohol and drug abuse and respiratory conditions
(Schweitzer & Su 1977, Morris & Munasinghe 1994, Sundquist & Frank 2004). High
population density is usually associated with higher levels of noise and air pollution which
are both related to increases in emergency admission (Tobias et al 2001, Sauerzopf et al
2009). Regarding the mental health aspects of population density it should be of no surprise
that London (rightly) has a higher proportion of these beds than in other parts of England
(author’s calculations).

Figure 2: Population density in England
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Footnote: Population density has been calculated using lower super output areas (LSOA) which contain around 1,500 head
of population (see http://www.data4nr.net/resources/population/). Calculated density will include any ‘green space’
contained in the LSOA. For a wider discussion of the calculation of population density see Dorling & Atkins (1995).
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In the 34 largest urban areas in the US the weighted population density per square mile
ranges from 2,360 in Atlanta to 33,030 in New York and only five cities have a weighted
density above 10,000 per square mile (http://austinzoning.typepad.com/austincontrarian/2008/03/weighted-
densithtmi). This implies that around 14% of the US population lives at a density above 10,000
compared to 40% in England (Figure 2). In this respect the raw average for London is slightly
above 12,000 while the weighted average is around 22,000 per square mile. Four small
areas with a density greater than 100,000 per square mile are all in London.

It should therefore come as no surprise that London appears to bear the financial and
operational brunt of each outbreak (Jones 2011a, 2012a,i) and may partly explain why bed
utilisation in London appears to be disproportionately high (Jones 2011c,e). The use of bed
days per death as a measure of bed utilisation is not infallible and in London this measure is
skewed by the high outward migration for those who have retired. The wealthy and healthy
leave London for more desirable retirement locations leaving the elderly chronically sick
behind. This acts to increase the number of occupied bed days while at the same time
reduces the number of deaths which occur in London giving high apparent bed days per
death (author’s calculations). This is supported by a study of mortality and migration in the
UK which showed that migration alone was sufficient to account for the observed
differences in the standardised mortality rate at local and regional levels (Brimblecombe et
al 1999).

Could it possibly be the case that the allegations that London is ‘inefficient’ and needs to
radically cut bed numbers, etc in order to live within its means are simply an artefact of a
flawed resource allocation formula in which two of the more important parameters are
simply missing? Is this a back to the drawing board moment?
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