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Abstract 

The higher than expected increase in medical emergency hospital admissions has been a 

matter of debate for many years. While regular growth of around 1.0-1.5% per annum may be 

expected due to demography recent evidence has emerged from England and Scotland the 

increase over time appears to occur in concentrated spurts of growth at an interval of three to 

six years resulting in an approximate 10% step-like increase in certain medical and mental 

health related diagnoses. A characteristic time-related pattern in admissions then follows each 

step-increase. Outbreaks of a previously uncharacterised infectious disease have been 

proposed to account for this behaviour.  Evidence is presented to show that simultaneous 

outbreak(s) across the remainder of the UK (Wales and Northern Ireland) are occurring with 

step-like increases in a similar range of diagnoses. The infectious agent is proposed to be a 

member of the group of persistent viruses and appears to show some form of collective switch 

to a dormant state around 3 ½ years after the initial outbreak. This behaviour accounts for the 

unique pattern of hospital admissions seen over time and is so strong that any underlying 

demographic trends are overwhelmed. This particular pattern of admissions will have uniquely 

profound financial effects upon the cost pressures experienced within the health services. 

Introduction 

In the process of an infectious outbreak susceptible individuals undergo chance exposure to 

one of around 1,400 infectious species [1] and suffer a range of acute and potentially chronic 

symptoms [2-3]. The issue of susceptibility and severity of the resulting illness depends on the 

exact infectious agent, mode of infection and on the general state of the immune system in the 

exposed individual.  

All individuals have the potential to be in some degree of immune impairment at the point of 

infection due to a wide variety of factors such as age [4], prior strenuous physical activity [5], 

stress [6], war and trauma [7], depression [8], exposure to environmental toxins [9], poor 

nutrition [5, 10], acid/base imbalance [11], season of the year (including vitamin D levels) [12-

13], existing autoimmune disease(s) [14], genetic factors [15], or the presence of existing 

persistent viral infection [16-18]. Subsequent secondary opportunistic infection(s) can then 

occur [19].  

Over 200 viruses are known to infect humans [1] although the list is growing each year [1,20]. 

Of these a set of persistent viruses (HIV, Hepatitis, Epstein Barr, etc) produce a range of 

immune impairments [17-18, 21-23]. To complicate the picture it has recently been proposed 

that a wider range of viruses including influenza may be able to remain in the host in a 

dormant state [24] with as yet unknown effects on immune function. In this respect 

Cytomegalovirus (CMV) reactivation is proposed to be part of a change in the immune risk 

profile (IRP) which marks the hastening of biological ageing near the end of life [25-27]. 

An unfortunate by-product of our understanding of infectious diseases is perhaps to view them 

as functional silos. Hence the concept of a virus capable of producing the equivalent to a 

commonly infectious immune impairment has not been thought possible, i.e. capable of 

initiating an international outbreak similar to what may be called an ‘epidemic’ of prolonged 

‘poor health’.  
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However, research has suggested that a new type of infectious outbreak may be occurring at 

intervals of three to six years [28-36]. Each outbreak is characterised by an approximate 10% 

step-increase in acute hospital admissions for particular medical and mental health conditions 

(as opposed to surgical or trauma). There is a specific increase in the prevalence of a range of 

diagnoses which appear to have immune function impairment as the fundamental mechanism 

for the ultimate expression of a hospital admission. Hence an increase in admissions for either 

infection or inflammation related conditions [34-36]. The most recent of these outbreaks 

occurred in England & Scotland around September to November of 2002 and 2007 [31-36]. 

Hence, in opposition to the traditional view of a disease outbreak as a functional silo, i.e. 

influenza, salmonella, measles, etc, with a defined set of clinical manifestations we now have 

the possibility of a single entity which causes multi-dimensional effects via specific or wider 

ranging immune function impairment(s). In layman’s terms such an outbreak could be said to 

be the commonly infectious equivalent to HIV (although presumably via a different 

mechanism) in that a range of opportunistic secondary infections occur and biological aging 

appears to be accelerated [21,23,37]. 

The administration of health care in the UK is via four health departments in the countries of 

(2008 population in brackets) England (51.5 million), Scotland (5.2 million), Wales (2.9 

million) and Northern Ireland (1.8 million). The relevance of this to the current study is that 

we are dealing with independent health care systems, each holding its own healthcare data; 

operating using different budgets, management structures, styles and policies, and having a 

different emphasis on the balance between primary and secondary care. Hence only a genuine 

infectious outbreak would be capable of simultaneously increasing medical hospital 

admissions in all four countries [35]. This is especially relevant for Northern Ireland which is 

separated from the remainder of the UK by the Irish Sea, i.e. we are dealing with typical 

infectious transfer via air and sea transport [38]. 

Evidence has already been presented to demonstrate a series of outbreaks in England and 

Scotland going back to 1990 [28-36]. To demonstrate that such a wide-spread infectious 

outbreak has indeed occurred, the situation in Wales and Northern Ireland must be compared 

and shown to exhibit the same behaviour. 

Methodology 

Data for Northern Ireland was kindly provided by the Information and Analysis Directorate of 

the Department of Health, Social Services and Public Safety (DHSSPS).  

Hospital admissions in Wales for the financial years 1999/00 to 2008/09 (at the level of main 

specialty and principal diagnosis) were downloaded from the Patient Episode Database for 

Wales (PEDW) website 

(http://www.infoandstats.wales.nhs.uk/page.cfm?orgid=869&pid=41010&subjectlist=Main+S

pecialty&patientcoverlist=0&period=0&keyword=&action=Search; 

http://www.infoandstats.wales.nhs.uk/page.cfm?orgid=869&pid=41010&subjectlist=Principal

+Diagnosis+%283+character+detail%29&patientcoverlist=0&period=0&keyword=&action=S

earch).  

Data was analysed in the most appropriate way to demonstrate that a step change had 

occurred, i.e. paired before and after comparison, graphs, running annual totals, etc as per 

previous studies [34].   
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Results 

A true infectious outbreak would be expected to occur across the whole of the UK and will 

ignore the artificial boundaries between different regions. The existence of unique step-like 

increases in admissions in England and Scotland has been documented [29-36]. Evidence for 

similar step-changes in Wales and Northern Ireland will now be presented. 

�orthern Ireland 

Data covering monthly emergency admissions to the medical group of specialties and 

quarterly admissions to a group of 90 ICD-10 diagnoses identified from the 2002 and 2007 

outbreaks in England [316are given in Figs. 1 and 2 respectively. The two step-like changes 

occurring at a point after September of 2002 and 2007 can be clearly seen. Note that both Fig. 

1 and 2 are running annual totals, i.e. each point in the chart is a progressive moving sum of 

the previous 12 months or 4 quarters [34]. Running annual totals are exceedingly useful in 

situations where the monthly/quarterly data has a highly seasonal element [30]. However in 

such a chart the point of initiation of a step-like change occurs at the start of a ramp-like 

feature and the full extent of the step change is seen at the point one year on from the origin of 

the step-change, i.e. the running total at this point contains 12 full months of data after the 

step-change [34]. 

Using the monthly data for medical group admissions (Fig. 1) places the onset of the two step 

changes at around November 2002 and November 2007 which appears to be slightly later than 

that identified in England and Scotland [34-35]. In 2004 it was estimated that Northern Ireland 

received around 2 million visitors per annum from the UK and elsewhere 

(http://www.4ni.co.uk/northern_ireland_news.asp?id=25291), hence, the opportunity for the 

spread of an infectious disease via air and sea travel is clearly feasible [38].  

Of equal interest to the step-up in admissions occurring at the onset of each outbreak is an 

apparent step-down in admissions occurring about 3 ½ years later. This is most readily seen in 

Figs. 1 and 3 and commences around November 2001 and March 2006. Recall that a running 

total will give the appearance of a ramp downwards at the point where a step down has 

occurred. Such a step down could signify a collective process, where the infectious agent is 

either cleared from the host population or, more likely, switches to a dormant state. Such a 

phenomenon can be seen in the underlying data used in previous studies relating to England 

and Scotland, however, the significance of this step-down was not fully appreciated. 

Wales  

Analysis of data for Wales at specialty level shows similar approximate 10% step changes in 

medical admissions as in England for the 2002 and 2007 outbreaks (Fig. 4). Analysis of the 

spectrum of diagnoses associated with changes in admissions around the two outbreaks show 

that Wales is potentially characterised by around half of the diagnoses associated with 

infection and inflammation identified for England [36]. However, this is probably more to do 

with the fact that the population of Wales is only 6% of that of England and hence the smaller 

numbers make it far harder to demonstrate that a statistically significant shift has occurred at 

the level of a single diagnosis. It is also possible that additional 20-30 diagnoses may be 

associated with each outbreak in Wales. These diagnoses may not have passed the high level 

of statistical significance required when analysing the English data [36] or may reflect 

different diagnostic processes in the far smaller collection of Welsh hospital sites [39].  
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Note that the peak in medical admissions in the 2005/06 financial year is also reflected in the 

data for Northern Ireland (Fig. 1) – although to a lesser extent than in Wales. This peak is 

almost absent in the Scottish data [32] and presumably reflects the effects of local weather and 

other environmental conditions. A perusal of the Welsh data relating to primary diagnosis 

shows that this appears to have been related to an outbreak of illnesses such as respiratory and 

urinary tract infection.    

Discussion 

This study has confirmed the existence of a step-like change in medical admissions across the 

whole of the UK. Slight differences in timing appear to apply with earliest onset in Scotland 

followed by England then Northern Ireland. Judging from the shape of Fig. 4 the most recent 

outbreak in Wales may have commenced toward the end of the 2007/08 financial year, 

however, the availability of monthly data would be needed to confirm this. 

The availability of monthly and quarterly data for the medical group of specialties in Northern 

Ireland reveals that each outbreak initiates what is likely to be a complex time-series of 

changes in the incidence of various diagnoses. Hence initial infection will herald at set of 

immediate diagnoses which will be followed by diagnoses characteristic of more chronic 

exposure. This is similar to the conclusions drawn from a study of diagnoses in England [36]. 

It is possible that the effects are far more complex that as yet realised. 

Fig. 3 for Northern Ireland uses a set of diagnoses derived from a study of English data [36]. 

In this previous study around half of the diagnoses showed high background growth, however, 

this is not evident in the data for Northern Ireland. It would therefore appear that, as suspected, 

certain diagnoses within the English data set are ‘contaminated’ with increasing numbers of 

emergency department (A&E) attendances which have been counted as zero day stay 

emergency ‘admissions’ due to the particular circumstances surrounding the 4 hour A&E 

target [40-41]. 

A final issue of interest relates to the seasonal pattern (summer/winter) commonly seen in 

emergency admissions [30-33]. It should be appreciated that a 10% step change in the case 

mix of medical admissions is highly likely to alter the seasonal pattern in that particular 

diagnoses will be more sensitive to the wider environment than others. Such a change in the 

seasonal pattern of bed demand was observed after the 1993 outbreak [29] and can be 

discerned in the monthly data for Northern Ireland (Fig. 3). This is especially true for the 

period where the collective switch to viral dormancy is postulated to occur. The monthly data 

in this period shows considerably diminished seasonal behaviour. Indeed a study of Fig. 3 

appears to suggest that each outbreak is the primary factor leading to the observed highly 

seasonal behaviour typically expected for the medical specialties and in the short periods of 

dormancy the system reverts back to a state of both lower admissions and diminished seasonal 

behaviour which would otherwise be considered to be ‘abnormal’. It is possible that the 

behaviour during the ‘dormant’ period is consistent with the expected underlying 1.0-1.5% per 

annum growth which would be due to the effect of demographic change alone. 

Viral dormancy has been recently proposed to be of greater importance than previously 

realised [24]. Indeed the influenza virus provides ample evidence to show that long periods of 

viral dormancy are possible. In this respect influenza has recently shown a nine year period of 

such low activity that widespread or collective dormancy is a likely mechanism to explain this 

behaviour. A similar extended period of low influenza activity occurred between 1879 and 
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1889 when a new sub-type apparently emerged similar to the emergence of swine flu in 2009 

[42]. 

At this point it is worth while to pose the question if a step change in immune function is 

possible? In this respect HIV infection provides a useful model and it has been proposed that 

the majority of immune impairment occurs in the early days of infection [37]. Given the 

incredible intricacy and complexity of immune function [43-46] it is entirely feasible that 

AIDS-like immune impairment could be triggered via a wide variety of mechanisms. 

Hence to summarise our knowledge of this infectious agent arising from this and previous 

studies [28-36]: 

1. It is a persistent infection (most probably viral) 

2. Immune function is the specific target with consequent increase in diagnoses related to 

infection and inflammation 

3. Each outbreak leads to an approximate 10% step-like increase in acute medical 

admissions and knock-on effects to other health care costs 

4. Time-dependant changes in the pattern of diagnoses occur 

5. The effect increases with age and may show stronger effects against women 

6. Approximately 3 ½ years after the initial outbreak there is a step down in admissions 

(viral dormancy) giving rise to a period of lower activity and cost before the next 

outbreak  

7. The effect on admission is so strong as to by-pass underlying demographic growth 

8. Outbreaks have probably occurred for at least the past 25 years 

9. Spread across the entire UK implies the possibility of an international ‘pandemic’ 

It can be appreciated that a step-increase in inpatient medical costs is only the apex of wider 

ambulance, emergency department and primary and community health care costs. For this 

reason significant and unexpected step-changes in health care costs should therefore be a 

feature of those countries where such an outbreak has occurred. However health care costs are 

an indirect measure since in most countries the annual cost is partly constrained by 

government budgets and consequent reactive cost cutting measures both in-year and in later 

years.  

In respect to the above it has been recently proposed that the cycle of surplus and deficit seen 

within the NHS in England is a by-product of the periodic infectious outbreaks discussed here 

[47-48]. Indeed the shape of the admission profile over time appears to explain the cost 

pressures experienced after the past two outbreaks. The drop in admissions some 3 ½ years 

after the initial outbreak appears to lead to a ‘lull before the storm’ where overall cost 

pressures appear to evaporate. An abrupt 10% increase in medical costs then ensues which 

appears to come ‘out of nowhere’. Indeed the heroic cost cutting measures seen in both acute 

and primary care during 2010 and apparent knee-jerk ‘cost-cutting’ schemes proposed by the 

Department of Health are most likely to be the result of the as yet un-acknowledged cost 

pressure arising out of the 2007 outbreak [47-49]. Tentative evidence has also been given to 

suggest that a similar pattern of financial pressures may have also occurred in the USA [50].  

Attempts to solve the ‘problem’ 

The view that the increase in admissions is largely a demand management problem (i.e. due to 

system deficiencies which can therefore be remedied), has led the UK and other healthcare 
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systems to invest considerable time and money into implementing solutions based on this 

premise, i.e. GP referral triage and a variety of admission avoidance schemes [51-54]. This 

does not imply that demand management strategies are ineffective or not required; however, a 

recent Audit Commission report for England concluded that whatever demand management 

strategies were in place prior to the most recent 2007 step-change were ineffective in 

preventing the (full-year) increase in hospital activity seen in 2008/09 financial year [55]. 

Hence if the infectious disease hypothesis is correct, such demand management schemes may 

be largely of greatest effect in the years between the periodic outbreaks and may largely affect 

the zero day or short stay component of inpatient demand but cannot prevent the outbreak per 

se, i.e. we are treating symptoms arising from the outbreaks and not root causes.  

It would appear that this infectious outbreak and the ensuing changes in the pattern of 

admissions may prove to be the single most influential factor influencing the financial 

pressures faced by healthcare [48-50,56] and the resulting perceived success, or otherwise, of 

schemes which have been initiated at different points in the cycle of each outbreak. 

Further Research 

It is now possible to formulate a series of research questions, which should act to direct future 

research in this area: 

• Why the 1990 and 1999 outbreaks were mainly confined to Scotland, i.e. what are the 

mechanisms which regulate the onset of an outbreak and its wider spread? 

• In the paired 1990 and 1993 outbreaks in Scotland and the 1993 and 1996 outbreaks in 

England; what factors acted to initiate a new outbreak after just 3 years and thereby 

circumvent the apparent collective switch to viral dormancy? 

• How does the apparent collective switch to viral dormancy occur after 3 ½ years? 

• Is there an autoimmune component to the outbreak? 

• To what extent is the effect of this outbreak seen in primary care? 

Hopefully the body of evidence to establish the existence of this new kind of infectious 

outbreak will be sufficient to initiate the wider research required to begin to address some of 

these questions. 

Conclusions 

Evidence has been presented to confirm the existence of a previously unrecognised type of an 

infectious outbreak. While additional studies will be required to confirm these findings it 

would seem that there is sufficient evidence to initiate the search for the actual infectious agent 

and to investigate the possibility of wider international outbreaks.  

If we are to draw parallels with the initial identification of AIDS and the ensuing search for 

HIV we may presume that the isolation of the causative agent may be more challenging due to 

the commonly infectious element, i.e. in the absence of a readily identified host group. Elderly 

females may represent a reasonable starting point. Potential links to the IRP and related CMV 

re-activation should not be overlooked [25-27]. 

It would seem possible that the availability of antibiotics and wider access to acute care 

prevents the premature death of individuals infected with this agent and that the time-
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dependant wider immune impairment may then lead to ultimate decease via one of a number 

of more chronic conditions. 

The wider implications of this study to the areas of health care policy, public health medicine, 

the nature of health care costs, structure of the tariff for hospital services, anti-viral therapies 

and potential vaccine development should be readily apparent. 
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Fig. 1: Admissions to the medical group of specialties in <orthern Ireland 

 

Footnote: Monthly emergency admissions (excluding same or zero day stay), to a group of 

non-surgical specialties (general medicine, cardiology, infectious diseases, etc) were summed 

to give a 12 month running total. Each point on the graph increments forward by 1 month. 
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Fig. 2: Annual admissions to a cluster of diagnoses in <orthern Ireland 

 

Footnote: Emergency hospital admissions (excluding same or zero day stay) relating to a list 

of 90 ICD-10 diagnoses identified for England [36]. Quarterly data was summed using a 

running annual total where the period moves forward by one quarter for each annual total. 
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Fig. 3: Monthly time series for medical group admissions 

 

Footnote: Data as per Fig. 1. The high peak in January 2000 is the end of an influenza 

outbreak. Influenza is absent (dormant) from this point until eventual re-emergence toward the 

end of 2009. 
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Fig. 4: Annual admissions to the medical group of specialties in Wales. 

 

Footnote: Overnight admissions to a group of 19 medical and 3 mental health specialties [34]. 

For the medical specialties the distinction between elective and emergency is less clear and on 

this occasion data includes both elective and emergency admission (excludes day case 

admissions but may include some zero day stay emergency admissions). 
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