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For individual symptoms and duration of these, WTP to avoid pain and suffering are 
presented for adults, and for parents (on behalf of their children). Look up tables 
(Appendix O) are produced to allow the user to create a combination of symptoms to 
estimate the WTP for an individual case. The Markov Transition Models are built in 
Excel with the user able to adjust underlying values and assumptions in order to 
assess changes in aggregate burden, in QALY and monetary terms, by pathogen. 
 
The QALY and monetary metric estimates can be used in impact assessments and 
economic evaluation (post implementation review) for strategic priorities and policy 
options to reduce FBD risks; preparing briefings and food chain analyses, and 
supporting Finance & Strategic Planning in developing appropriate Key Performance 
Indicators. Appendix O is created to help with such uses. Uncertainties are reflected 
in the confidence intervals for both QALY and WTP estimates throughout the report.   
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Figure 1 shows the study methodology, deliverables submitted throughout the project 
and the relevant Sections and Appendixes.  
 
Figure 1:  Project methodology showing deliverables with links to sections 
and appendixes
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Table 1: Decision problem and approach overview 
Decision 
problem 

What is annual burden of illness caused by 10 foodborne pathogens in 
the UK in terms of the QALYs lost due to infection? 

The 10 foodborne pathogens were: Campylobacter spp., Clostridium 
perfringens, Cryptosporidium parvum, Giardia lamblia, Hepatitis E, 
Listeria monocytogenes, Norovirus, Salmonella (non-typhoidal), 
Shigella spp. and VTEC O157. 
 
Enteroaggregative Escherichia coli was also considered. An absence 
of suitable data means that only a partial analysis of this pathogen is 
possible, with no burden estimates generated. 

Comparators The health of the UK population in the absence of any of the 10 
foodborne pathogens. A utility for full health of 0.856 was used 
(Janssen and Szende, 2013), representing the average utility of an 
individual in full health across all age groups. 

Model type Pathogen specific Markov state transition models 

Population The 2014 UK population (n=64,596,800).  
The median age is assumed to be 40 years old. 

Perspective Costs: health service perspective 
Consequences (QALYs):  

(i) adults - the impact on the person with the FBD  
(ii) children- parent of the person with the FBD 

Time Horizon Each model is separated into two phases i) short term and ii) long 
term. The short term phase takes place over a period of one year and 
incorporates the short term symptoms and complications of infection 
with a foodborne pathogen. The long term phase has a time horizon of 
100 years and only incorporates the long term sequelae of infection 
alongside sequelae specific and all-cause mortality. 

Burden of 
Illness  

QALYs lost due to short term symptoms and complications and the 
long term sequelae resulting from infection in a specific year. 

Discounting No discounting is applied in the short term phase as this takes place 
over a period of one year. 
A discount rate of 3.5% is applied to QALYs lost due to sequelae 
occurring in the long term model. 

 

4.2 Results 

The final model structures are shown in Appendix A. The model input values are 
available in the submitted adaptable Excel spreadsheets (and available from the 
authors on request). The estimated number of annual cases of symptoms relating from 
the 10 exemplar foodborne pathogens are presented in Table 2. 
 
Burden of illness estimates could not be calculated for Enteroaggregative Escheriicha 
coli due to a lack of data in the literature. Outbreaks of this bacteria in the developed 
world have been rare. Furthermore, the one major outbreak which occurred in 
Germany in 2011 was atypical as the pathogen had developed a shiga toxin resulting 
in high rates of haemolytic uremic syndrome and deaths (Buchholz et al., 2011). As 
such it was deemed that accurate and representative burden of illness estimates could 
not be estimated. 
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Table 2: Predicted number of symptom cases for 10 foodborne pathogens per 
year 

  Mild 
symptoms1 

Hospitalising 
complications2 

Long term 
sequelae3 Deaths 

Campylobacter spp. 279,899 3505 26,051 34 
Clostridium perfringens 79,219 184 0 2 
Cryptosporidium parvum 2,759 120 14 0 
Giardia lamblia 7,838 93 2,479 0 
Hepatitis E 282 63 0 4 
Listeria monocytogenes 182 126 0 40 
Norovirus 73,763 373 15,545 14 
Salmonella (Non-Typhoidal) 32,973 3,796 2,288 17 
Shigella spp. 1,198 140 7 0 
VTEC O157  9,838 2,261 62 8 
1 Uncomplicated diarrhoea and/or vomiting, flu-like illness or uncomplicated jaundice 
2 Hospitalising diarrhoea, febrile convulsions, mesenteric adenitis, septicaemia, osteomyelitis, haemolytic uremic 
syndrome, thrombotic thrombocytopenic purpura or complicated jaundice 
3 Guillain-Barre Syndrome, Irritable Bowel Syndrome, Reactive Arthritis, renal failure or neurological damage 
 

4.2.1 Base case analysis: number of cases 

The annual number of cases varied significantly by pathogen. Campylobacter spp. 
was widespread estimated to affect a large number of individuals (n=279,899) when 
compared with the rarer Listeria monocytogenes (n=182). The number of 
hospitalisations due to complications was generally low, with the exception of: 
Campylobacter spp. (n=3,505); Salmonella (n=3,796): and VTEC O157 (n=2,261). 
Despite having the lowest number of annual cases, Listeria monocytogenes caused 
the most deaths (n=40). For three pathogens (Cryptosporidium parvum, Giardia 
lambia and Shigella spp.), no deaths were expected in a given year. 
 

4.2.2 Base case analysis: Burden of Illness 

Table 3 presents the estimated total number of QALYs lost, when compared with a 
healthy population (QALY burden) due to the selected foodborne pathogens in a given 
year. The pathogens are reported in order of total QALY burden from largest to 
smallest. The largest burden of illness was attributable to Campylobacter spp. (72,911 
QALYs) and Norovirus (49,877 QALYs) whilst Shigella spp. had the lowest burden (32 
QALYs).  
 
The expected QALY loss for a single case of FBD, by pathogen, is shown in Table 4. 
Listeria monocytogenes had the largest burden per case with an expected loss of 4.03 
QALYs per case. This was four times the size of the expected burden of Giardia 
lamblia which has the second highest burden per case (1.01 QALYs). Clostridium 
perfringens was the least severe pathogen, with an expected QALY loss of 0.004 per 
case, while Cryptosporidium parvum (0.023 QALYs lost per case) and Shigella spp. 
(0.027 QALYs lost per case) also had low burden of illness per case. 
 

4.2.3 Probabilistic sensitivity analysis 

The probabilistic sensitivity analysis allowed uncertainty in the model parameters to be 
incorporated into the results, providing 95% pseudo confidence intervals around the 
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QALY burden estimates. Table 3 shows the average total burden predicted for each 
pathogen along with the confidence intervals around this estimate. The predicted 
burden per case for each pathogen, and the confidence intervals for these estimates, 
are shown in Table 4. 
 
Table 3: Total lifetime QALYs lost due to infections from 10 foodborne 
pathogens falling in a given year in order from largest to smallest burden of 
illness 

Pathogen 

Deterministic 
Burden 
(QALYs) 

Mean 
Probabilistic 

Burden 
(QALYs)1 

Lower 
Pseudo 

Confidence 
Interval1 

Upper 
Pseudo 

Confidence 
Interval1 

Campylobacter spp. 72,911 69,108 39,284 108,238 
Norovirus 49,877 48,068 26,738 72,777 
Giardia lamblia 7,916 6,634 3,602 10,641 
Salmonella (non-
typhoidal) 7,023 6,924 4,100 10,652 
Listeria monocytogenes 734 672 628 716 
VTEC O157 588 537 440 651 
Clostridium perfringens  317 305 174 485 
Hepatitis E 76 51 44 60 
Cryptosporidium parvum 63 59 36 89 
Shigella spp. 32 29 19 42 
1 Probabilistic burden is the result of the probabilistic sensitivity analysis and allows for uncertainty in the 
parameters of the deterministic model to be incorporated in the analysis. This provides pseudo confidence intervals 
from a Monte Carlo simulation of a data sample.  
 
Table 4: Expected lifetime burden of illness per case for 10 foodborne 
pathogens in order from largest to smallest 

Pathogen 

Deterministic 
Burden per 

Case (QALYs) 

Mean 
Probabilistic 
Burden per 

Case 
(QALYs) 

Lower 
Pseudo 

Confidence 
Interval 

Upper 
Pseudo 

Confidence 
Interval 

Listeria monocytogenes 4.031 3.690 3.449 3.932 
Giardia lamblia 1.010 0.846 0.460 1.358 
Norovirus 0.673 0.652 0.362 0.987 
Hepatitis E 0.269 0.181 0.156 0.213 
Campylobacter spp. 0.260 0.247 0.140 0.387 
Salmonella (non-
typhoidal) 0.212 0.210 0.124 0.323 
VTEC O157 0.060 0.055 0.045 0.065 
Shigella spp. 0.027 0.024 0.016 0.035 
Cryptosporidium 
parvum 0.023 0.021 0.013 0.032 
Clostridium perfringens  0.004 0.004 0.002 0.006 
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4.2.4 Proportion of Burden of Illness Attributable to Sequelae 

 
Sequelae 
The impact of the long term sequelae of infection is shown by their significant 
contribution to overall burden. Where such sequelae were included, their contribution 
to the overall burden of illness eclipsed that of all over symptoms combined. In 
particular, IBS contributed over 70% of the burden of illness resulting from the six 
models in which it was included. On average the burden of illness from IBS was 
87.8%.  Figure 2 shows the proportion of burden attributable to IBS for each pathogen. 
 
Figure 2: Proportion of Total Burden of Illness Attributable to IBS 
 

 
 
While it may seem surprising that the 96% of the burden of illness from pathogens 
such as Campylobacter spp. derives from IBS, this can be explained by the difference 
between the immediate and short term effects and the experiencing of a long term 
chronic disease. For example, of the predicted 279,899 cases of Campylobacter spp., 
approximately 250,000 will only suffer from mild diarrhoea. With a disutility of 0.092 
per case and a mean duration of 0.78 weeks, the typical Campylobacter spp. sufferer 
will only experience a QALY loss of 0.001 QALYs. However, for the 7.6% of patients 
who experience IBS, their condition has a mean duration of 50 years. Coupled with a 
disutility of 0.18, this means that a patient with IBS will expect to lose approximately 9 
QALYs over their life time. Whilst discounting significantly reduces the present value of 
this value, in the first year of experiencing IBS after the year of infection, a patient 
would expect to lose 9,000 times the number of QALYs as a typical Campylobacter 
spp. sufferer only experiencing mild diarrhoea. Even if the disutility from IBS took the 
lowest identified value in the literature (0.014), patients would still expect to experience 
a loss of 0.7 undiscounted QALYS: 700 times that of a typical suffer. While there is 
variation in the IBS disutility reported in the literature, it will remain the key driver of 
foodborne burden of disease due to its chronic, long lasting nature. 
As the sequelae Guillain-Barré Syndrome (GBS) and Reactive Arthritis (RA) only 
appear in models where IBS is also a sequelae, their relative contribution to burden of 

99% 99% 96% 
90% 

72% 71% 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%





Estimating QALY and WTP for Microbiological Foodborne Disease (Phase 2)                      Final Report 
 

eftec 19 March 2017 

ages. This is due to the fact that it was assumed in the model that the sequelae of 
renal failure and neurological damage did not occur in the adult population. For each 
pathogen, the most severe illness was experienced by the age group who were most 
likely to experience the sequelae of infection with the pathogen. 
 
Figure 3: Burden of Illness per Case for Four Key Pathogens Stratified by Age 

 
 
The distribution of burden of illness was reversed for VTEC O157 with children (0 to 4 
years: QALYS lost=146, 5 to 15 years: QALYs lost=147), and particularly the elderly 
(QALYs lost=282), facing a higher burden of illness that adults (QALYs lost=84). This 
was also reflected in the burden per case where the expected QALY loss per case of 
VTEC O157 for an individual over 65 years (QALYs lost=0.198) is ten times greater 
than an individual who is between 16 and 64 years (QALYs lost=0.019). 
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https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/bulletins/nowcastinghouseholdincomeintheuk/2015to2016
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The monetary value of the FBD burden is considerably lower from the aggregation of 
vignette based WTP values than from the monetisation of the QALY losses:  £921.7m 
based on vignette WTP values against £2715m from monetising the QALY burden at a 
value of £19 456 per QALY.  As discussed with respect to Campylobacter spp., a large 
part of this difference is due to the monetary value assigned to IBS between the two 
approaches. 
 

5.4.2 Aggregation - EQ5D 

Assuming the loss of the QALY occurs at T=1, the value of £19,456 (from Section 5.3) 
is applied to the estimated QALY losses reported in Table 3, giving values reported in 
Table 22. 
 
Table 22: Aggregated monetary value of disease burden QALY losses, by 
pathogen 

 

QALY 
loss £ / QALY Burden, £m 

95% 
Confidence 

Interval 
Campylobacter spp. 72,911 19,456 1418.6 (730.6-2106.6) 
Norovirus 49,877 19,456 970.4 (492.1-1448.6 
Giardia lamblia 7,916 19,456 154.0 (85.8-222.2 
Salmonella (non-typhoidal) 7,023 19,456 136.6 (69.1-204.1 
Listeria monocytogenes 734 19,456 14.3 (8.3-20.30 
VTEC O157 588 19,456 11.4 (6.5-16.3) 
Clostridium perfringens  317 19,456 6.2 (3.3-9.1) 
Hepatitis E 76 19,456 1.5 (1.0-1.9) 
Cryptosporidium parvum 63 19,456 1.2 (0.6-1.8) 
Shigella spp. 32 19,456 0.6 (0.3-0.9) 
TOTAL 

  
2714.8 (2159.3-3270.3) 

 
  



https://www.food.gov.uk/sites/default/files/multimedia/pdfs/campylobacterstrategy.pdf
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Utility data were also potentially available from the Integrate study, which collected 
individual patient-level data (http://www.integrateproject.org.uk/).  A sample of patients 
were recruited into the Integrate study when they presented at their GPs with 
diarrhoea and vomiting and asked to complete EQ-5D-3L surveys and record 
symptoms and answer questions on basic demographic details. In some cases, 
patients also provided stool samples to allow for the pathogen causing the illness to 
be identified. Patients then completed a second questionnaire around two to three 
weeks later. Questions concern symptoms, contact with medical services and whether 
they are still ill or the duration of the illness and the EQ-5D-3L. These data provided 
the basis for an analysis of the impact of their illness on self-reported EQ-5D-3L health 
state. These data can be transformed into utility values using the published population 
EQ-5D 3 level tariff (Dolan et al., 1995). More detail on how these data compared with 
the published utility values is shown in Appendix E.  
 
Taking account of sequelae 
Two timeframes were used to generate estimates of the burden of foodborne illness 
using QALYs. The short term time horizon reflects the burden over one year and 
incorporates the short term symptoms and complications of infection with a foodborne 
pathogen. A cohort of the UK population entered the Markov model in week 0. They 
then proceeded through the model, with cases suffering infection, over an initial period 
of 52 weeks. 
 
The long term time horizon reflects the lifetime horizon, and lasts a maximum of 100 
years and only incorporates the long term sequelae of infection alongside sequelae 
specific and all-cause mortality (based on a population with an average age of 40). 
The long term health impact was modelled over 100 years to account for the impact of 
sequelae. For every week and year in which a member of the cohort remained in a 
non-healthy state, they suffered a reduction in utility.   
 
The sequelae of foodborne infections have been identified as a significant cause of 
long term burden (Batz et al., 2014). A structured search of published literature was 
undertaken to characterise the clinical effect of each pathogen.  
 
Table A.3: Sequelae of Foodborne Pathogens Included in this Study 
Pathogen Sequelae 
Campylobacter spp. Guillain-Barré syndrome 

Irritable Bowel Syndrome 
Reactive Arthritis 

Cryptosporidium parvum Irritable Bowel Syndrome 
Giardia lamblia Irritable Bowel Syndrome 
Norovirus Irritable Bowel Syndrome 
Salmonella (Non-typhoidal) Irritable Bowel Syndrome 

Reactive Arthritis 
Shigella spp. Irritable Bowel Syndrome 
VTEC O157 Acute Renal Failure 

Neurological Damage 
 
Little long term information was found regarding IBS. However, Agréus et al. (2001) 
found that in their study, 86.4% of individuals still exhibited symptoms 10 years after 
diagnosis. This value was used to inform the duration of illness estimates for IBS in 
the long term model. When applying this value to the short term model, the probability 

http://www.integrateproject.org.uk/
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Uncertainty in the parameter estimates was incorporated into the analysis using 
probabilistic sensitivity analysis. Each parameter estimate was assigned a distribution 
in the model, taking a new value for each week within the short term model or year in 
the long term model. For each pathogen, 1000 Monte Carlo simulations were 
conducted, with new parameter estimates being drawn in each. The total QALY 
burden was calculated for each iteration and used to create a mean value with 
confidence intervals representing the uncertainty in the estimates.  
 
Two types of distribution were used in the PSA: beta distributions and gamma 
distributions. Beta distributions were used for transition probabilities between states 
and were created by aggregating estimates of the number of cases of each symptom. 
Gamma distributions were used for duration related transition probabilities and 
disutilities. The distributions for symptom durations were created by taking the average 
and variance of the reported median durations in the literature. Whilst this averaging of 
averages potentially overestimates the uncertainty in the duration estimates, no 
individual level duration estimates were available. Similarly, for the disutilities, the 
mean and variance of the reported mean disutilities were used (See Appendix D for 
details).  
 
Stratification by age 
The severity of a FBD and distribution of disease burden may depend on the age of a 
cohort. For example, children and the elderly have weaker immune systems which 
means such individuals may be more susceptible to being infected. Furthermore, such 
individuals may have a higher probability of suffering from more severe complications. 
Finally, the age of onset of sequelae will impact on the burden that can accrue to 
individuals. Children will suffer from sequelae for a large number of years but the 
burden experienced in future years will become heavily discounted. The elderly may 
be more likely to die from other causes, reducing the burden that can accrue due to 
sequelae. Understanding how different age groups experience FBD may aid in the 
prioritisation of interventions to prevent the spread of such pathogens. 
 
However, stratifying the model based on estimates of FBD is data intensive. A 
completely new set of parameter inputs are required for each age band for each 
pathogen. Furthermore, evidence identifying the demographic characteristics of cases 
is limited in the literature. Within this project the age stratified models were developed 
for four key pathogens: Campylobacter spp., Norovirus, Salmonella (non-typhoidal) 
and VTEC O157.  
 
Four key age bands of interest were identified by the researchers; 0-4 (babies and 
toddlers), 5-15 (children), 16-64 (adults) and 65+ (the elderly). Information regarding 
the stratification of burden by age was identified in the systematic review which was 
used to identify the original probability and duration estimates. This information 
generally took the form of a breakdown of case numbers by age for a specific 
symptom of a pathogen. These numbers were converted into proportions and then 
these were applied to the estimates of the number of cases of each symptom 
produced from the aggregated models.  
 
Age band specific transition probabilities were then calculated from these case 
numbers. It was assumed that the duration of illness for each symptom was constant 
across age bands and that the disutility of the symptoms was the same. However, the 
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utility of the healthy population was varied according to population estimates and as 
such the absolute utility levels of each health state varied. Furthermore, age specific 
all-cause mortality was applied to each sample and this increased as the cohort aged. 
 

A.1 Campylobacter spp. 

Figure A.1 presents the Markov Transition Model (MTM) for Campylobacter spp. The 
starting point is the healthy state, whereby upon suffering from the FBD, the patient 
can move within and between states (with a step period of one week).  In the case of 
Campylobacter spp., a patient can, for example, stay within their health state, or go 
from a healthy state to either uncomplicated diarrhoea and/or vomiting or death.  In the 
case of uncomplicated diarrhoea, a patient could continue to have uncomplicated 
diarrhoea and/or vomiting for more than 1 week, return to a healthy state or move to 
diarrhoea with complications (see Figure A.2) or result in Sequelae (see Figure A.3).  
With the exception of death, it would be anticipated that a patient would eventually 
return to a healthy state, although with Sequelae (see Figure A.3), the length of time 
before that occurs could be substantial depending on the transition probabilities.  
 
 

Figure A.1: Campylobacter spp. 
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Figure A.2 shows the four types of complications possible with Campylobacter spp. 
such as febrile convulsions or septicaemia. As illustrated it is possible for a patient to 
remain with this complication for more than one week, eventually return to a healthy 
state, result in sequelae (see Figure A.3), or death. 
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Figure A.2: Campylobacter spp. Complications (figure B) 
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Figure A.3 illustrates the three possible types of sequelae possible with 
Campylobacter spp.; Guillain-Barre Syndrome (GBS), Irritable Bowel Syndrome (IBS) 
and Reactive Arthritis (RA). As illustrated it is possible for a patient to remain with the 
sequelae for more than one week, eventually return to a healthy state, or result in 
death. 
 

Figure A.3: Campylobacter spp. sequelae (figure C) 
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A.2 Clostridium perfringens 
 
Figure A.4 presents the Markov Transition Model (MTM) for Clostridium perfringens. 
The starting point is the healthy state, whereby upon suffering from the FBD, the 
patient can move within and between states (with a step period of one week). In the 
case of Clostridium perfringens, a patient can, for example, stay within their health 
state, or go from a healthy state to either uncomplicated diarrhoea and/or vomiting or 
death. In the case of uncomplicated diarrhoea and/or vomiting, a patient could 
continue to have uncomplicated diarrhoea and/or vomiting for more than one week, 
return to a health state, or diarrhoea with complications (see Figure A.5). With 
Clostridium perfringens a patient is not expected to suffer from long term sequelae. 
 
Figure A.5 shows the two types of complications possible with Clostridium perfringens; 
such as hospitalising diarrhoea or febrile convulsions. As illustrated it is possible for a 
patient to remain with this complication for more than one week, eventually return to a 
healthy state, or result in death. 
  

Figure A.4: Clostridium perfringens (figure B) 
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Figure A.5: Clostridium perfringens complications (figure C) 
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A.3 Cryptosporidium parvum 

Figure A.6 presents the Markov Transition Model (MTM) for Cryptosporidium parvum. 
With Cryptosporidium parvum it is possible for a patient to suffer from diarrhoea with 
complications (See Figure A.7) and/or Sequelae (see Figure A.8). 
 

Figure A.6: Cryptosporidium parvum 
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Figure A.7: Cryptosporidium parvum complications (figure B)
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Figure A.8: Cryptosporidium parvum sequelae (figure C) 
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A.4 Enteroaggregative Escherichia coli 

 
 
Figure A.9 presents the Markov Transition Model (MTM) for Enteroaggregative 
Escherichia coli. With Enteroaggregative Escherichia coli it is possible for a patient to 
suffer from diarrhoea with complications (See Figure A.10) and/or Sequelae (see 
Figure A.11). 
 

Figure A.9: Enteroaggregative Escherichia coli 
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Figure A.10: Enteroaggregative Escherichia coli complications (figure B) 
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Figure A.11: Enteroaggregative Escherichia coli sequelae (figure C) 
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A.5 Giardia lamblia 

Figure A.12 presents the Markov Transition Model (MTM) for Giardia lamblia.  With 
Giardia lamblia it is possible for a patient to suffer from diarrhoea with complications 
(See Figure A.13) and/or Sequelae (see Figure A.14).   
 

Figure A.12: Giardia lamblia 
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Figure A.13: Giardia lamblia complications (figure B) 
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Figure A.14: Giardia lamblia sequelae (figure C) 
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A.6 Hepatitis E 

Figure A.15 presents the Markov Transition Model (MTM) for Hepatitis E. With 
Hepatitis E it is possible for a patient to suffer from complicated jaundice (See Figure 
A.16) but it is not expected to result in any long term sequelae.   
 

Figure A.15: Hepatitis E 
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Figure A.16: Hepatitis E complications (figure B) 
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A.7 Listeria monocytogenes 

Figure A.17 presents the Markov Transition Model (MTM) for Listeria Monocytogenes.  
With Listeria monocytogenes it is possible for a patient to suffer from complications 
(See Figure A18) but not expected to result in any long term sequelae.   
 

Figure A.17: Listeria monocytogenes 
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Figure A.20: Norovirus complications (figure B) 
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Figure A.21: Norovirus sequelae (figure C) 
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A.9 Salmonella (Non-Typhoidal) 
Figure A.22 presents the Markov Transition Model (MTM) for Salmonella (Non-
Typhoidal). With Salmonella (Non-Typhoidal) it is possible for a patient to suffer from 
diarrhoea with complications (See Figure A.23) and/or Sequelae (see Figure A.24). 
 

Figure A.22: Salmonella (Non-Typhoidal) 
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Figure A.23: Salmonella (Non-Typhoidal) complications (figure B) 
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Figure A.24: Salmonella (Non-Typhoidal) sequelae (figure C) 
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A.10 Shigella spp. 

Figure A.25 presents the Markov Transition Model (MTM) for Shigella spp. With 
Shigella spp. it is possible for a patient to suffer from diarrhoea with complications 
(See Figure A.26) and/or Sequelae (see Figure A.27). 
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Figure A.25: Shigella spp. 
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Figure A.26: Shigella spp. complications (figure B) 
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Figure A.27: Shigella spp. sequelae (figure C) 
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A.11 VTEC O157 

Figure A.28 presents the Markov Transition Model (MTM) for VTEC O157. With VTEC 
O157 it is possible for a patient to suffer from diarrhoea with complications (See Figure 
A.29) and/or Sequelae (see Figure A.30). 
 

Figure A.28: VTEC O157 
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Figure A.29: VTEC O157 complications (figure B) 
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Figure A.30: VTEC O157 sequelae (figure C) 
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