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Background  

The SARS pandemic at the beginning of the century highlighted the role healthcare workers 

(HCWs) may have in outbreaks of emerging infectious diseases (ID). By the nature of their 

work, HCWs are at high risk of acquiring IDs from their patients. Surveillance of HCWs may 

provide an important opportunity for the early detection of ID outbreaks. 

 

Objectives 

To develop concepts of a surveillance system for ID outbreaks in HCWs: to develop a system 

for the immediate reporting of unusual and/or clusters of communicable illness of probable 

infectious aetiology in previously healthy HCWs. The system should be timely, simple and easy 

to adapt to different healthcare settings. 

 

Applied methods 

The methods employed to inform the development of the model have been described 

elsewhere (published manuscripts in annexes). Briefly, a systematic review of the literature 

and a series of questionnaires were used to research existing ID surveillance systems for 

HCWs which could be used as a template for the REACT surveillance system. Research 

outcomes highlighted few reports on systems of this nature with most designed to detect 

long-term symptom free infections such as HIV, hepatitis and TB. Consultations with European 

ID experts supported the development of syndromic surveillance system framework, triggered 

by clustered absence and symptom reports. Further questionnaire and focus group research 

indicated positive attitudes towards reporting and collecting data on symptoms in some 

settings.  

 

The framework model: a syndromic surveillance system 

The developed framework consists of a series of steps including pre-exposure training and 

education, data collection, data analysis, outbreak investigation and management, and higher 

level reporting. Figure 1 is a diagram of the proposed structure.  
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Stage 1: Pre-exposure training and education 

The model relies on the ability of HCWs to recognise illnesses of infectious aetiology and to 

report any associated symptoms. A training step will be necessary to educate hospital staff on 

the rationale of the surveillance system, the role they have within it and which symptoms to 

report. We propose including material reminding HCWs of exposure risks in the hospital 

setting and the value of reporting ID symptoms in protecting their colleagues and patients. 

Examples of how and what type of infections have historically spread among HCWs within a 

hospital setting (e.g. SARS) should also be presented. 

  

 Due to differences in working culture and practices, the REACT surveillance system 

implementers will be required to tailor the education step according to their needs. A draft 

template for educational material development is in Annex 1. Further implementation tools 

such as information sheets and action cards may also be developed.  

 
Stage 2: Healthcare worker absence reporting  

In most settings, it is the norm for a member of staff to contact a colleague or line manager if 

they are to be absent from work. In the framework, along with the reporting of the intended 

absence, the HCW will be asked to report their symptoms if they suspect these to be of ID 

aetiology. Reporting may occur in various formats depending on the setting (e.g. telephone, 

email or an intranet system). It will be essential for the report to be received by a member of 

staff, appropriate to be given and record personal health information. In some cases this may 

only be staff from occupational health departments.  

 

Stage 3: Data collection 

The framework proposes that data collection on absence and reported symptoms should be 

performed by the member of staff receiving the notification. This may for example be the 

ward manager or a colleague. The information may be recorded in an electronic or paper-

based format and should be submitted to the data management team daily. A sample data 

collection tool may be found in Annex 2. 
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Stage 4: Data analysis and routine reporting 

With daily analysis of reported absence and symptom data exceptional events will be 

identified, highlighting trends and outbreaks. Appropriate data management software 

packages will be required such as the Microsoft Office applications, Access or Excel or more 

advanced statistical packages for example STATA or SAS. The analyst will need a systematic 

work approach, computer software skills and experience in statistical analysis. Ideally, a 

protocol will be developed at the outset to provide transparency.  

 

There are many ways in which the data analysis may be approached and it may vary 

depending on the amount and type of information collected. A data analysis guide in annex 3 

describes important aspects to be considered when examining the data. Ideally, the analysis 

outputs are to be reviewed by a clinician additionally in order to provide expert opinion on the 

clinical significance of findings. 

 

Points to consider are the desired sensitivity and specificity of the surveillance system, which 

should be decided locally by the REACT surveillance system implementers. There is always a 

trade off between having a sensitive or specific detection system. When the aim is to detect 

outbreaks it is usual to increase the sensitivity at the expense of the specificity. However, 

consideration is needed to avoid increasing the number of false alarms too greatly as time and 

resources will be required to establish that there is no real problem.  Additional clinical 

information is often required either to refute or to provide confirmation of an outbreak, for 

example, knowing that there is influenza circulating in the community. 

 

If information about a member of staff comes through to the analyst with details on severe 

conditions associated with ID symptoms such as hospitalisation, coma or sudden death, we 

recommend an appointed (public health) doctor or hospital epidemiologist and/or the 

occupational health department should be alerted immediately for further investigation.  

 

Stage 5: Outbreak investigation 

The framework suggests upon recognition of an unusual event or trend, an outbreak 

investigation team should be convened. The epidemiological investigation of an ID outbreak 
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among healthcare staff within the hospital should be standardised. A protocol for the set of 

investigation and management procedures for each hospital should be established. Structures 

and recommended procedures may be different in different settings. Suggestive 

collaborations required to investigate, manage and control procedures when an outbreak 

occurs are found in annex 4. It is important that after an outbreak, the team organises a 

‘lessons learnt’ type review, providing an opportunity to evaluate which parts of the process 

worked best, identifying potential gaps in the protocol.   

 

Stage 6: Higher level reporting 

Once an ID incident has been confirmed, the hospital will need to report this to the national 

level, following the pre-agreed country specific incident alerting arrangements.   The national 

centres may be involved at the local level in the investigation of the incident and in the 

appropriate management processes. 

 

If the incident is deemed to be of national and international significance, this information 

should be escalated to the European Communicable Disease Centre (ECDC), using the State 

Epidemiologist reporting system and to the WHO through the International Health regulation 

(IHR) reporting system. 

 

Adaptations 

The amount and quality of data collection possible will vary in different settings. The 

framework is flexible and may be adapted in the following ways: 

 

Obtaining symptom data anonymously 

A sick member of staff may submit information on their symptoms anonymously. This may for 

example be in the form of a secure intranet system where symptom details are automatically 

fed into the database using only an employee number as identification which the analyst will 

not be able to trace back to the individual. If an unusual event occurs, the outbreak 

investigation team may be able to triage with the occupational health department which 

usually holds information on employees’ personal health details. The occupational health 
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department may then act as a mediator, passing on information, and control activity 

recommendations to those affected only in an urgent event. 

 

Analysing absence data only  

In settings where it is not possible to collect syndrome or symptom data, or examine 

disaggregate data for example by ward or profession, steps 1 and 2 may be omitted with 

analyses performed at hospital level using data from human resource departments. Data from 

preliminary analyses of four UK hospitals show fluctuations in absence can be detected 

potentially indicating an outbreak (see report on piloting activities for further information this 

study). However the lag time to these detections will be significantly longer. Without 

information on syndromes or symptoms the system will be insensitive and unspecific. In 

addition, we would recommend regular meetings to strengthen the relationship between 

occupational health and infection control departments, ward managers and human resources 

for improved communication in the event of an outbreak. 

 

High versus low resource settings  

The amount of resources invested into the surveillance system will determine efficacy and 

effectiveness. Advanced data analyses and sophisticated software may increase the specificity 

of the system compromising the sensitivity to a lesser extent. Electronic data capturing 

systems will enable closer to real-time data collection and specifically designed software may 

enable automated analysis outputs. 

 

Strengths and weaknesses 

This is the first model to focus on European HCWs health employing absence and sickness 

reports as an indicator for outbreaks. The framework adopts a bottom up approach allowing 

for flexibility in cultural and structural differences in various healthcare settings. It is based on 

the design of syndromic surveillance studies which were able to detect outbreaks of 

respiratory tract infections in HCWs and uses reporting pathways already in place for staff 

management purposes. In addition, it is simple enough to allow most staff to apply it and 

interpret the results.   
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The framework offers many benefits in addition to detecting emerging IDs. Routine data 

collection on staff absences and symptoms may be used to identify patterns of absence and 

their cause, highlight problem areas, provide transparency, pinpoint areas where infection 

control procedures break down and prevent sickness consequentially reducing working days 

lost and costs. 

 

The main drawback of the model is the lack of evidence it will be able to detect circulation of a 

newly emerging pathogen in a timely manner. The presentation of newly emerging IDs is 

unpredictable and therefore also the ability for the system to detect them. The financial, 

labour and educational investment required for implementation are further drawbacks. As 

mentioned earlier, these will vary depending on the sensitivity and specificity decided by the 

local surveillance system implementers. No system will be perfect, and outbreaks will be 

missed and possible pseudo-outbreaks will be investigated. While it is possible to apply 

advanced statistical methods in the detection of exceptions these usually require specific 

software be used, or that the analyst requires considerable statistical knowledge. 

 

The framework relies on HCWs reports of symptoms which are prone to variation based on 

knowledge, awareness and willingness. The validity of the data may be undermined by under-

or over-reporting and measuring adherence is difficult. With emerging IDs viewed as rare 

events, adherence may decline as HCWs could question the usefulness. Our research revealed 

heterogeneity in absence reporting patterns and structures across professions and working 

groups within hospitals. The sensitivity and specificity relies on obtaining complete and 

accurate data which may be challenging with the use of bank, temporary and contract staff.  

 

Recommendations 

We recommend for the framework and tools to be tested in diverse setting to assess its value.  
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Annex 1: Pre-exposure training and education suggestive material (power point 

presentation) 

 

 

Pre-exposure education and training 
for the REACT surveillance system 

Protecting healthcare workers’ from 
occupationally acquired infections –

promotion of a safe healthcare culture

[hospital 

logo]

 
  
 
 

Curriculum
1.) The need for the astute clinician

Infectious disease risks in the work place (patients, 
colleagues, infection control)

Anecdotes of nosocomial infectious disease transmission 
(local implementers to add local examples) 

2.) The role and basic principles of surveillance – what’s the 
purpose?

3.) How surveillance can protect HCWs and patients – why 
me?

4.) What to do when feeling unwell – which symptoms are 
important?

5.) What will happen if there is an outbreak?

6.) Confidentiality, more information, role of OH and IC 
departments
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Learning outcomes

1. An understanding of risks and nosocomial transmission of 
infectious diseases and what can be done to prevent 
spread

2. An understanding of surveillance and how HCW 
surveillance for infections could be useful

3. A knowledge of how to report symptoms and how this 
information will be used

 
 
 
 
 
 

Materials

• Power point presentation

• Handouts 

• Sample of the data collection tool

• May later like to consider at a later date a train the trainers 
manual
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The need for the astute clinician

Topics to include:

• Examples of HCW infections with SARS-

CoV, VHFs, influenza

• Examples of spread from HCWs to 

patients 

• The International Health Regulations (IHR)

 
 
 
 

Principles of infection control

Topics

• Administrative controls

• Engineering controls

• Standard precautions

• Transmission based 
precautions

• With examples

• Risk assessment of PPE 

Source material 

• Various training materials 
(local REACT SS 
implementers to complete 
according to their 
requirements)
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Basic principles of surveillance

• Ongoing, systematic collection, analysis and interpretation 
of outcome specific data

• Timely dissemination of data to those responsible for taking 
disease preventative and control actions

• Major challenges for the future: pandemic influenza, 
antimicrobial resistance, THE UNEXPECTED

 
 
 
 

• Quote from former Assistant Director-General of Communicable 
Diseases, WHO: “the SARS experience made one lesson clear early 
on in its course: inadequate surveillance and response capacity in a 
single country can endanger national populations and the public 
health security of the entire world.” (Heymann D, Rodier G Emerg
Infect Dis 2003)

• “The country’s capacity to track an outbreak… depends on devoted 
people in emergency rooms and clinics who can identify symptoms 
and begin to report them through public health channels. 
Regrettably, that often takes 2-3 weeks for the dots to begin to 
connect. That’s unacceptable. It needs to be 2 or 3 hours.” DHHS 
Secretary M Leavitt 
(http://imed.isid.org/IMED2007/Downloads/presentations/IMED20
07_Hughes.pdf) 

Importance of surveillance
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The potential usefulness of HCW 
surveillance for infection – why me?

• History of infectious diseases, especially emerging infections, 
in HCWs

• Need to protect HCWs who are crucial for a successful public 
health response

• Recognising (new) pathogens earlier will prevent spread 
reducing sickness in hospital staff and patients

• Everyone at risk- SARS also affected many cleaning staff 

• Research shows HCWs feel there is too little focus on their 
risks and health

 
 
 

Which symptoms are important? 

Topics to include

• Specific and non-specific infectious disease symptoms

• Examples (SARS, H1N1, small pox?)

• The surveillance system data collection tool

• Importance of timing – symptoms should be reported 
within 24 hours
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Who do I report to? 

Topics to include:

• Current absence reporting 
pathways

• What if my boss is 
unavailable?

• What if I am uncomfortable 
discussing symptoms with 
my boss?

• What if my symptoms are 
mild and I think it’s fine to 
come to work?

Source material 

• Local REACT SS 
implementers to complete 
and give options for 
reporting pathways. 
Possibilities may be for 
example: via OH if not to 
superior, or via secure 
intranet site. HCWs should 
be disencouraged to come 
to work with symptoms.

 
 
 

What will happen if we suspect an 
outbreak?

Topics

• Which factors may lead to 
suspicion of an outbreak?

• Investigations: who will 
look for more information 
and what will they ask me if 
I am ill?

• What will happen to this 
information?

• Will I be allowed to return 
to work?

Source material 

• Local REACT SS 
implementers to complete 
this complimentary to the 
standardised outbreak 
investigation protocol and 
agreed local outbreak 
investigation activities (e.g. 
see local norovirus control 
recommendations)
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Confidentiality, the role of OH and IC 
departments

Topics

• What will happen with the 
data? 

• Who can see the data? Will it 
be analysed anonymously?

• Where can I get more 
information?

• What effect will it have if I 
don’t take part?

Source material 

• REACT SS implementers to 
explain how data will be 
processed & briefly describe  
how it will be analysed (e.g. 
analysis of absence by hospital 
& ward & by symptoms 
(should be anonymous e.g. 
using employee id numbers & 
only OH can/will trace back in 
an emergency)

 
 
 

Thank you
Any questions?

More information can be found at:
[REACT SS implementers to provide name, telephone, 

email, intra/internet webpage address and
www.rki.de/react ]
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Annex 2. Sample REACT surveillance system data collection tool 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Hospital healthcare worker sick report form (symptom report card) 

Date:                                 Time:                                 Ward(s): 

 

Staff telephone number:                               Employee number: 

Location of ill member of staff (e.g. home, work, GP or hospital): 

Symptoms: 

Fever (>38°C)                        Myalgia                    Diarrhoea                Vomiting 

 

Rash                                         Cough                  Sore throat               Headache                                             

 

Nausea                                      Other 

 

If other, please give details (including if symptoms have changed over time): 

 

Date of symptom onset:                     Time/date of last shift:    

                    

Diagnosis by physician:                     Predictable time off: 

 

Recent travel history? If yes, please give details (including countries and dates): 

 

Suspect transmission within the hospital? If yes, please give details: 

 

Immediate action required (e.g. inform Infection Control)?:  

 

Date for follow up phone call: 

 

Comments for follow up phone call (e.g. call mobile after 2pm): 

 

Completed by:                                            Signed: 
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Annex 3. REACT surveillance system data analysis guide 

 

 

 

 

 

 

 

 

REACT (Response to Emerging infectious disease: Assessment 
and development of core Capacities and Tools) 

 

 

 

 

 

SURVEILLANCE SYSTEM DATA ANALYSIS GUIDE 
 

 

 

 

 

 

 

 

 

Institution, Date 
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Introduction 

 
The purpose of this document is to help REACT surveillance system implementers identify 

exceptional events and trends in absence and symptom reports of hospital-based healthcare 

workers, enabling the detection of transmission of infectious disease between staff and 

identification of outbreaks. This guide will describe how to assemble data, generate graphs, 

identify exceedances and give guidance on possible interpretations. It will cover a range of 

data management and analysis software packages and provide information on basic and more 

advanced analytical methods. The more refined analytical methods may enable a more rapid 

detection of emerging problems and analysts are encouraged to investigate these if the skills 

and resources are available. The document will also provide advice on forming baseline data 

to be incorporated into future analyses which will increase the specificity of the surveillance 

system outputs. 

 
Data collection and management 
 
Data for the REACT surveillance system will be captured using the REACT surveillance system 

data collection tool which may be paper-based or electronic. The tool should be used by 

employees with staff management responsibilities who are passed details of reasons for 

absence. If the tool is paper-based, an additional data entry step will be necessary to daily 

manage and process the data on a central database. Appropriate data management software 

packages include Microsoft Office applications such as Access or Excel.  

 

Figure 1 is a screenshot of an example of how the data may appear in an Excel spreadsheet. 

Each variable will be listed in separate columns to enable summations. In Access, it is possible 

to create data entry form interfaces and data groupings, known as queries, facilitating the 

data management activities. It is important to ensure the validity of the entered data by 

checking and, when required, correcting any data entry errors. This could include performing 

range checks, detecting and handling missing data and checking combinations of variables for 

inconsistencies (e.g. date of symptom onset entered but no listed symptoms.)  EpiData and 

EpiInfo are free software packages that have extensive data entry checking capabilities that 

can help with this and also chart functions, covered later in the document.  
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It is essential the data manager/analyst has a systematic work approach, computer and 

software skills and experience in statistical analysis. Ideally, they will develop a protocol to 

provide transparency of their activities. They must also ensure the confidentiality of the data 

is respected at all times. 

 

 

Figure 1: Example of the daily summation of absentee data in Microsoft excel 
 

Data analysis 

The data may be analysed in numerous ways in order to uncover exceptional events. This 

section will only highlight important aspects to be considered when examining the data. 

Ideally, the analysis outputs are to be reviewed by a clinician to provide expert opinion on the 

clinical significance of findings (see section on reporting). 

 

Analysis of absence data at hospital level 

The first step in analysing the data may be to look at overall rates of absence. There should be 

an entry for each reported absence each day with all details captured by the data collection 

tool. Daily counts of absentees will provide information on overall levels of absence due to 

suspected infectious diseases. (See Figure 1 for an example in Excel). In order to identify 
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exceedance in the overall levels of absence, the daily count of those absent should be 

compared with expected levels. The expected number of staff absent each day (baseline) has 

to be estimated from historical data within the same institution. However, initially, there may 

be no available historical absence data from which to estimate the baseline level. It may be 

prudent to wait until the system has been running for a few days and then use this initial data 

to estimate the baseline (mean daily count of staff absent). Alternatively you could use your 

judgement to provide some “guesstimate” when no data is available. It has to be recognised 

that such a “guesstimate” may be some considerable way from the true baseline value due to 

the subjective way in which it will have been chosen and any exceptions detected will need to 

be considered carefully before any action is taken. It may be sensible to use a range of 

opinions from a variety of staff when setting the expected value in this way, rather than 

relying upon the judgement of an individual. 

Example: 

In a hospital with a total of 268 nursing staff you may expect that 3% of them will be 

absent on any particular day. Thus, your “guesstimate” of the baseline number of nursing 

staff absent on any day is 8.04.  

If you consulted two other staff and in their opinion the absence rate in this staff group is 

3.5% and 4.5%, then the average of all three opinions is 3.67%, which will give an 

estimate of the baseline of 9.83 absentees each day. 

  

It is not straightforward to suggest a minimum number of days which can be used to estimate 

the baseline. Examples exist in the literature of the use of 7 days worth of data when 

estimating baselines, however with such a small number of observations there will be 

considerable uncertainty around the estimated baseline value caused by chance.  

Other issues also complicate this calculation. Firstly, it is possible that the observation period 

used coincided with a period of exceptionally high absence. This will introduce a bias into the 

estimate of the baseline causing it to be higher than it ought to be. It is important to ensure 

that the there are no such problems in the data used to set the baseline. It is also likely that 

the introduction of a new surveillance system will take some time to become stable, which 

would manifest itself as an increasing trend in absence rates. As the amount of stable 

historical data increase, this should be used to revise and update a more reliable baseline 
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absence rate estimate. It is extremely likely that cyclical (seasonal) patterns will occur in 

absence rates, due in the main to the seasonal patterns that occur in many diseases caused 

by infectious pathogens and these need to be considered when estimating baselines. 

Adjustments may need to be made for day of the week, bank holidays and school holiday 

periods.  

 

Figure 2: Time series of absence counts 
 

Using the data presented in the above figure the baseline estimates can be calculated the 

following way: 

- Previous seven days  

The table below show the baseline numbers of absentees using the mean of the previous 7 

days. For the Wednesday of week 2 the estimates baseline is (13+18+11+12+11+18+11)/7 = 

13.43 

year week day Number of 

absentees 
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2007 1 Wednesday 13 - 

2007 1 Thursday 18 - 

2007 1 Friday 11 - 
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2007 1 Saturday 12 - 

2007 1 Sunday 11 - 

2007 2 Monday 18 - 

2007 2 Tuesday 11 - 

2007 2 Wednesday 21 13.43 

2007 2 Thursday 8 14.57 

2007 2 Friday 11  13.14 

 

If more days are used, for example, the previous four weeks then a smoother baseline can be 

obtained. However, care should be used not too long a period as this can reduce seasonal 

patterns in the baseline. Figure 3 below contains the average absence count by day for 2008 

for the previous 7, 28 and 90 days from the data presented in Figure 2. The baseline obtained 

from the 90 day average can be seen not to follow the observed data due to the seasonal 

pattern. 

 

 

Figure 3: Baselines obtained from averaging the observed count over the different period 
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An example of exception analysis of daily absence is now described. The daily counts and 

calculated statistics are presented in Figure 4. The baseline has been estimated using the 

mean of the previous 7 days of absence. To obtain an estimate of variation in the daily counts 

the standard deviation of the counts in the previous 7 days has been calculated. This is done 

using the equation 1. 

 

1

2

n

xx
SD        … (equation 1) 

  

This is available using the STDEV function in Excel. The general approach is based on a 

statistical process control (SPC) chart, known as a Shewhart chart. Provided the baseline 

number of absences is not too low then we can use an approximation to the Normal 

distribution such that we would only expect around 0.13% of daily observations to fall above 

the baseline+3SD, or fall below the baseline-3SD. Any daily observed number of absences 

falling outside the “action limits” of the baseline ± 3SD may be identified as being an 

exception. Comparing the deviation of the daily observed absence count with the daily 

baseline provides the extent of any deviation. To minimise observing an exception by chance, 

it is recommended to use 3 SD. 
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Figure 4: Example of exceedance analysis 
 

In this example (Figure 4), the daily absence rate baseline is between 8.43 and 15 over the 4 

week period from 21/03/2009 – 17/04/2009. The observed numbers of absences each day do 

not exceed the baseline+3SDs, although on the 04/04/2009 the observed count of 19 wasn’t 

too far from the “action” limit of 20.8 (Figure 5). 
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Figure 5: Shewhart chart of data in Figure 4 
 

While an observation outside of the “action” limit is worthy of further investigation, there are 

other patterns of variation of the observed counts which should also trigger careful inspection 

of the data. In fact any non-random pattern could indicate some alteration to absences. These 

include cases where 

- four or more consecutive observed rates may be more than 1 or 2SDs from  expected rate 

in the same direction 

- ten or more consecutive observed rates are all above or all below the expected rates 

- two of three observed rates are more than 2DSs from the expected 

- seven or more observed rates trend in the same direction 

These occurrences indicate non random variation and the details of absent cases should be 

investigated for further explanation.  

If there are small subtle changes in the absence rate then these could be uncovered by 

plotting cumulative sums (cusums) of the deviations from baseline against time. A plot of this 

type is shown in Figure 6.  
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Figure 6: Cusum overlaid of the observed and baseline absence 
 
If the numbers absent are “in control” the cusum will vary around zero, but a moderate 

increase in the average rate of absence will result in an increase in the cusum plot. The 

increasing baseline in Figure 5 could also suggest an increase in the average rate of absence. 

 
Analysis of absence data at ward level 

An outbreak may not only be identified by a higher than expected level of absence. Infectious 

disease outbreak characteristics include for cases to be linked in time and space. To identify 

absence clusters linked in space, the data need to be examined at ward level. The same 

method as described previously for analyses at hospital level can be applied here for figures at 

ward level. However, the baseline and observed counts will be much fewer than 10 and 

alternative methods may be required to account for the likely positive skew seen in 

distributions of small counts. As for the total absence this should compare observed absences 

per ward with baseline levels as well as patterns of variation. It is important to examine the 

data at ward level in addition to at hospital level as a cluster may occur within a ward 

involving too few cases which may be undetectable when examining the data at hospital level. 

 

Analysis of symptom data  

Supplementary to looking for exceedance of overall levels of absence and investigating if 

there may be clusters within wards, the data should be examined for clusters with identical or 
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similar symptoms. It may be that early in an outbreak, the overall level of absence has not 

been exceeded (e.g. <3SDs) and no significant clusters have been found within wards or 

departments. However, an outbreak may be identifiable by clusters of symptoms, with 

potentially few infected HCWs dispersed throughout the hospital. There is some potential to 

assess each symptom as previously described comparing observed and expected reported 

levels and assessing the extent of deviation.  

 

Importantly, examination of the data at symptom level must also take into account 

combinations of reported symptoms. There are numerous methods available to assess 

similarity and the following example demonstrates a basic method based on the proportion of 

identical symptoms between the illnesses reported by two absentees. This can be simply 

performed in Excel, the formula is given in equation 2.  

 

k

ss

A

n

k

jkik

ji

1

,
       … (equation 2) 

 

 

Figure 7: Symptom data analysis 
 

In equation 2, i and j represent two absent individuals and k is the number of non-missing 

symptoms present for both individuals, and sik is the kth symptom in the ith subject. There are a 

maximum of 9 symptoms recorded but say fever is not recorded for subject j then k will be 8, 

rather than 9.  
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If all the symptoms in the two individuals are identical then A(I,j) will equal 1, if none are the 

same it will equal 0. It is possible to introduce weights to this such that a preference may be 

given for select symptoms, e.g. more weight if diarrhoea and vomiting are the same, and less 

weight to other symptoms.  

 

From the results presented in Figure 7 it can be seen that the pairs of subjects 2 and 4, 3 and 

6, and 5 and 7, have similar but not identical symptoms. What level of agreement constitutes 

sufficient evidence of a link is a clinical rather than statistical decision and must be made in 

the light of whether a symptom is general or specific.  

 

Presenting and examining the data graphically 

It is useful to produce an agreed set of charts to visualise the extent of variation, examine 

trends and review the evidence which may suggest the development of an outbreak. Given 

the swiftness with which an infectious disease outbreak can develop it is prudent to automate 

as much the production of graphs so that it is feasible to scrutinise the charts daily. Graphs 

may be developed for longer periods of time, such as weekly, however, this may delay the 

identification of an outbreak. It is also worth investigating longer time series, these should 

help detect cyclical patterns such as seasonal fluctuations, and secular trends. Figure 8 is an 

example of a graph for reported levels of absence over a week. In this example, it is clear the 

reported number of absences do not exceed the “action limit” of the baseline+3SD. It can be 

helpful to also add 1SD and 2SD levels if rules such as those presented on page 1 are to be 

used. Figure 9 is an example of where the observed levels have exceeded the “action limit” 

indicating a possible outbreak. 
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Figure 8: Graphical presentation of reported absence over a week: no exceedance of reported 
absences 
 

 

Figure 9: Graphical presentation of absence over a week: exceedance of reported absences 
 

Cusum charts such as presented in Figure 6 are useful in detecting moderately small increases 

in the average absence rate which could occur in an outbreak caused by person to person 

transmission.  
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Interpreting results 

It is important to examine all aspects of the data carefully to establish whether there is 

evidence of the development of an outbreak. Fluctuations may occur for many reasons and 

to gain insight, these must be examined in context of wards worked in and reported 

symptoms to establish whether the absences are linked. Efforts should be made where 

possible to collect more information if necessary. This may include information on travel 

history, recent social events, food consumption and any other aspects providing information 

on possible exposures 

 

The desired sensitivity and specificity of the surveillance system should be discussed by the 

REACT surveillance system implementers at the outset. There is always a trade off between 

having a sensitive or specific detection system. When the aim is to detect outbreaks it is usual 

to increase the sensitivity at the expense of the specificity. However, you do not want to 

increase the number of false alarms too greatly as this will require time and resources to 

establish that there is no real problem.  Additional clinical information is often required either 

to refute or to provide confirmation of an outbreak, for example, if it is known that there is 

circulating influenza in the community. 

 

Comparison of incidences across wards may uncover, for example, a relative increase in rates 

in A & E compared to other hospital wards and this could suggest a developing problem. 

However, all the methods to detect outbreaks covered previously use a statistical approach 

to detect outbreaks, requiring evidence that the observed counts are well in excess of the 

expected, baseline counts. This approach has limitations when the observed counts are very 

small. An epidemiological definition of an outbreak requires two or more cases linked 

epidemiologically and clinical judgement may be superior to statistical methods when 

considering rare events. 

 

Alert conditions 

Rather than there being specific diseases, as these will be emerging conditions, it is their 

presentation that should raise the index of suspicion, the severity of symptoms and the 

unusual presentation of a cluster of symptoms.  This could include symptoms such as 
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confusion, agitation, or drowsiness, high fever, chills, anorexia, malaise, nausea and vomiting, 

and blurred vision.  Symptoms will also be significant if they occur in the presence of rapidly 

progressing deterioration and a high fatality rate. Hospitalisation or seeking medical help are 

also markers of severity.  However, it is also possible for individuals to present with what 

appears to be a mild illness, in the presence of an underlying emerging infectious disease.  The 

Alert condition in such situations could be the number of staff involved and clustering in 

specific place of work most likely to receive seriously ill patients, such as the emergency room, 

the medical wards or the high dependency and intensive care units.  Thus there is no specific 

alert condition, but rather a collection of symptoms, unusual, severe or clustering in high 

volume in high risk high through put hospital departments. 

 

If information about a member of staff comes through to the analyst with any of the above 

conditions, he/she should immediately alert the appointed public health doctor/hospital 

epidemiologist. Depending on the local hospital structures, the analyst should check if he/she 

is required/advised to inform the occupational health department. 

 

Limitations 

It is often the situation that a judgement call has to be made when confirming an outbreak by 

those involved in the analysis of the incoming data. Prescriptive rules can be used to declare 

an exception, but there must always be scope for clinical judgement to be used rather than 

relying completely on statistical approaches. Any unusual pattern of absence, based either on 

numbers absent, or symptoms should be reported as a possible problem and referred for 

assessment to the responsible clinician. There is a likely requirement for further information 

to be gathered and analysed to confirm the existence of an outbreak. 

 

No system is going to be perfect, and outbreaks will be missed and possible pseudo-outbreaks 

will be investigated. While it is possible to apply advanced statistical methods in the detection 

of exceptions these usually require specific software be used, or that the analyst requires 

considerable statistical knowledge. What is attempted above is a method that is sufficiently 

simple to allow most staff to apply it and interpret the results.  
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Advanced analyses 

Due to the unknown incubation periods of emerging infectious diseases, it is important to 

ensure that absences occurring several days apart are given consideration with regard to 

being linked. Most exception detection methods utile to some degree the concept of 

observed events being far in excess of what is expected, and the major differences in the 

algorithms are essentially differences in quantifying the expected number of events and the 

natural variation in the expected value.  

 

All infectious disease outbreaks must be clustered in time and the method proposed utilise 

this. They may also be clustered in space and advanced methods exist to assess spatio-

temporal clustering of events (SatScan). While there are many methods that could be applied, 

it is important that the relative performance of alternative methods is assessed to ensure 

there is some additional benefit to their introduction.   

 

More sophisticated statistical methods can be implemented in software packages such as 

SPSS (Statistical Package for the Social Sciences), Stata and SAS (Statistical Analysis System).  

 

Managing updates 

It is likely that the baseline and SD will need to be revised at each point when the exception 

analysis is to be performed. However, if it can be shown that the baseline is stable over time 

then it is possible to set a baseline once and not revise it until there is evidence of a shift in 

the baseline. 

 

It is acceptable to reduce the “action limits” to less that ± 3SD, for example, ± 2SD. This will 

increase the chances of detecting an outbreak as the “action limits” are less stringent, 

however the false alarm rate will increase. It may be necessary in the light of experience with 

the system to reset where the “alarm limits” are set. 

 

Reporting 

To keep a record of analyses completed, the results obtained each week should be presented 

in a report format. This should include a summary of all results which an outbreak 
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investigation team should be able to understand in case they wish to review past data. This 

report should include details of initial diagnoses made by physicians and travel history and 

other relevant information captured with the tool. It is advised to review the performance of 

the system annually to ensure that it is performing within some locally set standards around 

the proportion of outbreaks detected. 

 

Data analysis software 

Automated data management and analysis programmes will enable faster and more 

standardised data processing involving less labour input. Once the REACT surveillance system 

has been piloted locally, the hospital management team may consider the development of a 

software programme which will generate the desired outputs. 

 

Data sharing policies, confidentiality 

 
Each member state will have their own standard policies to ensure they comply with 

confidentiality and the right of individuals.  

 

Useful references 

Lori Hutwagner, Timothy Browne, G.Matthew Seeman, Aaron T.Fleischauer. Comparing 

Aberration Detection Methods with Simulated Data. Emerging Infectious Diseases 

2005;11:314-6. 

Steffen Unkel, C.Paddy Farrington, Paul H.Garthwaite, Chris Robertson, and Nick Andrews. 

Statistical methods for the prospective detection of infectious disease outbreaks: A review. 

Open University . 2010. 
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Annex 4 Sample Outbreak Investigation Protocol 
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1. INTRODUCTION 

 

This document was prepared as an accompaniment to the deliverable of work package (WP) 5 

of the REACT (Response to Emerging infectious disease: Assessment and development of Core 

capacities and Tools) project. It is a guide for the epidemiological investigation of an infectious 

disease outbreak among healthcare staff in a hospital setting. The structures and 

recommended procedures may be adapted to different healthcare settings and are suggestive 

of collaborations required to manage control procedures when an outbreak occurs. 

 

1.1 BACKGROUND & AIM OF THE OUTBREAK INVESTIGATION PROTOCOL 

 
Healthcare workers (HCWs) are a high risk population for acquiring infectious diseases, 

particularly emerging infectious diseases (EIDs). Historically, HCWs have been heavily affected 

by EIDs with prime examples being the recent influenza pandemics, SARS and H1N1. 1-4 Viral 

haemorrhagic fevers (VHF) have also caused many deaths in this population; the newly 

identified Lujovirus, which caused the death of one patient and four healthcare staff, is one 

example of many.5 

The REACT project has developed a framework for a surveillance system to detect unusual 

cases or clusters of infectious disease in healthcare staff. The aim of this protocol is to provide 

a standard set of procedures for the effective management and control of nosocomial 

infectious disease outbreaks in healthcare staff, and to ensure measures are taken to prevent 

future similar events. The protocol is intended for a hospital based outbreak and different 

roles and responsibilities may apply in other settings.  

2. DEFINITION OF AN INFECTIOUS DISEASE OUTBREAK INCIDENT 

 
An infectious disease outbreak incident may be defined in the following ways: 

 Two or more persons with similar symptoms linked either by exposure, time, place or 

personal characteristics 

 A greater rate of symptom reports or absence than expected for the time and/or place 

 A single severe case of illness e.g. involving hospitalisation and symptoms of infectious 

disease aetiology 
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Healthcare worker absent with 
illness due to suspected infectious 
disease  

XXX logs phone call, takes details 
of absence and symptoms  

Systematic review of absentee and 
symptom data, epidemiological 
analysis, interpretation  

Routine surveillance report 

Investigate according to 
outbreak investigation 

protocol 

Analysis algorithm 
signal if threshold 
is exceeded  

 

Alert condition 

 

 

A list of infectious disease syndromes and symptoms may be found in the appendix. 

 
3. HOSPITAL SURVEILLANCE SYSTEM FRAMEWORK 

 

Figure 1 demonstrates the flow of information which may lead to an outbreak investigation. 

The infectious disease surveillance system relies on symptom reports of hospital staff when 

absent from duty due to an illness suspected to be of infectious disease aetiology.  This 

protocol outlines the recommended procedures to be taken on suspicion of an infectious 

disease outbreak, triggered by the analysis of routine data collected on absence and symptom 

reports. 

 

Figure 1. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
4. OUTBREAK RECOGNITION 

 
Based on findings from the routine data collection or single reports of severe cases, the 

hospital epidemiology team will contact the appointed public health specialist, should they be 

suspicious of an infectious disease outbreak among the healthcare staff. The purpose of this 

initial consultation will be to discuss any existing available epidemiological and microbiological 
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evidence. It may be necessary to collect additional information to confirm or rule out an 

infectious disease outbreak incident. If this is the case, the public health specialist may decide 

to convene the outbreak investigation team to collect additional data. These additional 

evidence collecting activities may include: 

 monitoring symptoms in known cases 

 laboratory investigations 

 agreeing a case definition  

 establishing an epidemiological description of the confirmed cases 

 performing an environmental investigation of the confirmed cases (exposures, travel 

history) 

 investigating background incidence (e.g. with flu-like symptoms) 

 

An outbreak may be obvious, if for example a large proportion of staff on a single ward are 

affected. However, healthcare staff may be highly mobile throughout the hospital and cases 

may be dispersed all over. This may delay recognising of the severity of the outbreak. 

 

5. OUTBREAK CONFIRMATION  

 
Once there is beyond reasonable doubt an infectious disease outbreak incident has occurred, 

the public health specialist should formally convene an outbreak investigation and control 

team. Suggested members of this team are listed in section 7.  

 

6. OUTBREAK MANAGEMENT AND CONTROL 

 

6.1 Detection 

The outbreak will be recognised as a result of routine surveillance by the hospital infectious 

disease surveillance data management team or the individual report of a severe case, possibly 

linked to a patient. 

 

6.2 Investigation Plan 

It is the responsibility of the public health specialist, in conjunction with the appointed OCT, to 

institute a plan. A suggested agenda for the first meeting is given in the appendix. 
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6.3 Systematic investigation 

For investigation of the outbreak, the OCT should organise a systematic approach. A flow 

chart for the management of an outbreak can be found in appendix 3 and outbreak 

management tools in appendix 5. The investigation should then include these steps: 

 Epidemiological investigation (see appendix 7) 

 Microbiological investigation (see section 9) 

 Environmental and organisational investigation 

Management will essentially be an iterative process with constant refinement of the theory of 

aetiology and consequent advice. In the absence of a confirmed diagnosis e.g. an unknown 

agent, the precautionary principle should be employed until an agent is diagnosed or likely 

routes of transmission become known. It is important to try to ascertain the aetiological agent 

as soon as possible. There should be early liaison with laboratory colleagues to ensure 

appropriate collection and referral of samples. 

The important elements to be included in management include:  

Seeking expert advice and involvement to ensure:  

 Appropriate investigation of cases  

 Formulation of case definitions  

 Active case finding  

 Data collection on cases  

 Data collection on “exposed but not ill” people  

 Producing “best available current advice” on management of symptomatic cases  

 Producing and enacting “best available current advice” for public health protection 

including prophylaxis of persons who may have shared a common exposure  

 Assessment of risk to others e.g. contacts, family etc 

 Communication with all those who need to know 

 

6.4 Communication & confidentiality 

During the incident, the OCT should decide which information is appropriate to be made 

available and the way the information should be released. Special arrangements may need to 
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be made for individuals who may not hear or understand the advice given and with 

consideration to ethnic minorities. 

 

The OCT should be alert that it is important to provide early and clear information on the 

nature and scale of the problem, and to regularly provide updates on actions taken. Before 

this information is given, the team should identify the target population and formulate and 

distribute special advice for those with special needs. Information should be reinforced as 

long as the emergency lasts. Effective communication with all those who need to know is 

crucial to the management of any outbreak/incident and systems need to be set up from the 

outset to ensure that regular updates and communications are built into the investigation and 

management.  

 

Personal medical information should not be divulged without consent and information given 

for a specific purpose should not be used for a different purpose without the consent of the 

provider. General information on a ‘need to know basis’, which will not identify a person can 

be provided to others. 

 

The public health specialist may disclose information about a person in certain circumstances 

to prevent serious risk to public health or the health of other individuals. Each disclosure 

should be considered on its merit after consultation with the relevant people. 

 
 

6.5 Record keeping  

We recommend starting a log at the beginning of the outbreak to collect all data for future 

reference. Ideally, documentation of all events related to the outbreak should be the 

responsibility of one nominated person. An initial report should be provided as soon as 

reasonable possible, with a final report after conclusion of the outbreak. 

The OCT should appoint a spokes person to represent the team and make any statements that 

may be required. 
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6.6 Training 

The hospital should organise for the plan to be tested. These exercises may be ‘desk top’ 

communication only. Ideally it should be based on a simulated incident.  

 

6.7 Review 

After the outbreak, the ICT team should organise a ‘lessons learnt’ type review. This will be an 

opportunity to evaluate which parts of the process worked best and identify potential gaps in 

the protocol.  Any proposed amendments to the protocol should be formally notified in writing to 

the relevant stakeholders. 

 

7. THE OUTBREAK INVESTIGATION & CONTROL TEAM 

 

7.1 Members of the team  

Outbreak investigations should be managed by a multidisciplinary, initially informal team. This 

team should include: 

 a public health specialist/doctor  

 an epidemiologist 

 a hospital-based medical microbiologist  

 a member of the IC team  

 a member of the OH department, 

 a member of the hospital health and safety body  

 a member of the hospital pharmacy 

 

If the outbreak is severe and has spread outside of the hospital, local and regional public 

health authorities should be contacted. This protocol provides a guide for a coordinated 

response and outline roles and responsibilities of key individuals involved in the investigation 

process and control of an outbreak. 

 

7.2 Tasks and responsibilities of the Outbreak Investigation and Control Team (OCT) 

The following are a list of duties the OCT should cover: 
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1) Validation of the data prompting investigation; this may involve examining clinical notes 

and/or contacting the cases to obtain additional information on symptoms. 

2) Establishing case definitions 

3) Identification of the population at risk and implementation of epidemiological studies 

4) Sample collection and processing 

5) Identification of resources and support required to manage the outbreak. This may 

include: 

a.) staff to carry out epidemiological investigations 

b.) clerical support staff 

c.) security staff 

d.) extra clinical care staff 

e.) protective equipment (e.g. PPE, N-95 masks, gloves, gowns) 

f.) additional isolation wards 

g.) facilities and areas to move patients  

h.) medication  

6) To assess the need for outside help or expertise 

7) To allocate responsibilities to the team members including provision of resources or 

manpower  

8) To agree on aspects of communication e.g. confidentiality and methods. To nominate an 

appropriate person to be the spokesperson for the team for public enquires. 

9) To issue and disseminate a statement about the seriousness of the outbreak and the 

consequent response.  

10) To inform all appropriate bodies. 

11) At the end of an outbreak, the team should: 

a.) review the work undertaken 

b.) prepare a report on the characteristics of the outbreak and the effectiveness of the 

intervention (audit) 

c.) submit a copy of the report to the regional public health body  

d.) make recommendations for the prevention of potential future similar outbreaks 

e.) make recommendations to improve the work of the OCT and appropriately review and 

amend the protocol 
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7.3 Tasks of key individual OCT members  

 Public Health Specialist/Consultant 

 following appropriate consultation, declare an infectious disease outbreak incident 

 convene and chair the outbreak control team 

 ensure the members of the outbreak control team are appropriate 

 coordinate the work in the control of the outbreak 

 organise an incident room at an appropriate venue 

 lead the epidemiological investigation and provide medical advice to the team as 

required 

 arrange, in conjunction with the OH department, for appropriate follow up of cases 

and contacts of cases 

 arrange for advice from microbiological experts 

 organise protective equipment, prophylactic treatment or immunisation for those at 

risk, if appropriate (the provision of Personal Protective Equipment (PPE), with 

appropriate training is important to protect staff from contaminated casualties) 

 liaise with the OCT public health specialist of hospitals in the vicinity to provide 

information on the situation and forewarn 

Epidemiologist 

 compilation and dissemination of list of essential contact details to incident team 

members  

 receipt of case reports  

 maintenance of the line-listing of cases  

 regular construction and updating of epicurve  

 distribution of regular epidemiological update bulletins to all who need to know  

 compilation of a list of people who may have been exposed but are not as yet ill  

 distribution of additional information to those who need to know e.g. changes to case 

definitions, clinical advice, investigative protocols etc  

Medical microbiologist 

 record what samples have gone to which laboratories  

 chase results  
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 maintain database of results  

 report results to incident team, and local public health  

Member of the ICT 

 to provide advice and guidance on IC matters 

 to organise and participate in IC education and training to support this plan 

 to assist with the organisation of logistics for IC procedures supporting the plan 

Member of the OH department 

 to assist with the follow up of cases and contact tracing 

 to provide information on vaccination history/status 

 to assist with organising sample collection both in the hospital and in the homes of 

cases 

 to assist administering prophylactic treatment to those at risk 

 to assist with screening activities and other clinical interventions 

 to provide up to date details on general practice doctors of staff  

Member of the Health and Safety body 

 to provide support with organising protective equipment 

 to provide support with organising additional facilities and space to organise and 

manage security staff appropriately 

Member of the hospital pharmacy 

 to advise on the availability of medicines 

 to support the procurement and distribution of medicines 

 to liaise with the public health specialist microbiologist to discuss options for diseases 

of unknown aetiology  

 

During the course of the investigation, the OCT shall co-opt members of OCT from 

neighbouring hospitals onto the team as appropriate. 

 

There should be an agenda for each meeting with minutes taken where all decisions are 

recorded. This should be kept confidential during the course of investigation. The public 

health specialist should determine the agenda.  
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8. HIGHER LEVEL REPORTING  

Once an ID incident has been confirmed, the hospital will need to report this to the national 

level, following the pre-agreed country specific incident alerting arrangements.   The national 

centres may be involved at the local level in the investigation of the incident and in the 

appropriate management processes. 

 

If the incident is deemed to be of national and international significance, this information 

should be escalated to the European Communicable Disease Centre (ECDC), using the State 

Epidemiologist reporting system and to the WHO through the International Health regulation 

(IHR) reporting system. 

 

9. MICROBIOLOGICAL APPROACH TO INVESTIGATING UNDIAGNOSED SERIOUS ILLNESS 

Outbreaks and incidents of ‘unusual illnesses may have a number of causes. The following 

procedure should be followed for the microbiological investigation of cases or clusters of 

serious undiagnosed illness.   

In the REACT syndromic surveillance system, the laboratory is likely to become involved in 

investigating cases of unusual illness after the cases have been clinically recognised as being 

unusual. In the event of failure to identify a ‘conventional aetiology’, the microbiologist on 

duty at the regional public health authority should be approached directly. Specific 

microbiological or public health advice should be provided by the appropriate experts. 

 

 All samples should be regarded as high risk and labelled and handled as such until 

further information is available.  

 

 It is envisaged that in most circumstances, initial microbiological investigations on 

clinical samples will be performed locally in laboratories with operational containment 

level 3 facilities, or mortuaries with similar levels of containment and safety equipment 

for exposed staff.  

 

 Close liaison between clinicians, laboratories, public health officials and expert advice 

centres is essential in facilitating effective investigation and management.  
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 Overall management may be taken by local, regional or national public health 

professionals depending on the nature of the incident. These professionals will use the 

relevant outbreak control or other emergency plan and will convene an incident 

control team assigning specific roles to individuals including for communication.  

 

 Microbiology co-ordinators will be designated within the incident control team during 

an incident to collect and collate all investigation results. All results should be reported 

to these individuals, who have the responsibility to report back results to the incident 

control team  
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Appendix 1. CLASSICAL INFECTIOUS DISEASE SYNDROMES AND SYMPTOMS 
Syndrome Definition 

Respiratory  

ACUTE infection of the upper and/ or lower respiratory tract (from the 
oropharynx to the lungs, includes otitis media)  
ACUTE non-specific diagnosis of RTI such as sinusitis, pharyngitis, 
laryngitis  
ACUTE non-specific symptoms of RTI such as cough, stridor, shortness 
of breath, throat pain  
EXCLUDES chronic conditions such as chronic bronchitis, asthma 
without acute exacerbation, chronic sinusitis, allergic conditions (Note: 
INCLUDE acute exacerbation of chronic illnesses.)  

Gastro-intestinal  

ACUTE infection of the upper and/ or lower gastrointestinal (GI) tract  
ACUTE non-specific symptoms of GI distress such as nausea, vomiting, 
or diarrhea  
EXCLUDES any chronic conditions such as inflammatory bowel 
syndrome  
 

Fever 

ACUTE potentially febrile illness of origin not specified  
INCLUDES fever and septicemia not otherwise specified  
INCLUDES unspecified viral illness even though unknown if fever is 
present  
EXCLUDE entry in this syndrome category if more specific diagnostic 
code is present allowing same patient visit to be categorized as 
respiratory, neurological or gastrointestinal illness syndrome (>38°C) 

Rash  

ACUTE condition that may present as consistent with smallpox 
(macules, papules, vesicles predominantly of face/arms/legs)  
ACUTE non-specific diagnosis of rash compatible with infectious 
disease, such as viral exanthem  
EXCLUDES allergic or inflammatory skin conditions such as contact or 
seborrheaic dermatitis, rosacea  
EXCLUDES rash NOS, rash due to poison ivy, sunburn, and eczema  

Botulism-like 

ACUTE paralytic conditions consistent with botulism: cranial nerve VI 
(lateral rectus) palsy, ptosis, dilated pupils, decreased gag reflex, 
media rectus palsy.  
ACUTE descending motor paralysis (including muscles of respiration)  
ACUTE symptoms consistent with botulism: diplopia, dry mouth, 
dysphagia, difficulty focusing to a near point.  
 

Haemorrhagic illness  

SPECIFIC diagnosis of any virus that causes viral hemorrhagic fever 
(VHF): yellow fever, dengue, Rift Valley fever, Crimean-Congo HF, 
Kyasanur Forest disease, Omsk HF, Hantaan, Junin, Machupo, Lassa, 
Marburg, Ebola  
ACUTE condition with multiple organ involvement that may be 
consistent with exposure to any virus that causes VHF  
ACUTE blood abnormalities consistent with VHF: leukopenia, 
neutropenia, thrombocytopenia, decreased clotting factors, 
albuminuria 
 

Lymphanditis ACUTE regional lymph node swelling and/ or infection (painful bubo- 
particularly in groin, axilla or neck 
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Not

e: 

CD

C 

Web link with syndrome definitions: 

http://www.bt.cdc.gov/surveillance/syndromedef/index.asp.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Localised cutaneous 
lesions 
 
 
 
 
 

ACUTE localized edema and/ or cutaneous lesion/ vesicle, ulcer, 
eschar that may be consistent with cutaneous anthrax or tularemia  
INCLUDES insect bites  
EXCLUDES any lesion disseminated over the body or generalized rash  
EXCLUDES diabetic ulcer and ulcer associated with peripheral vascular 
disease  

 

Neurological  

ACUTE neurological infection of the central nervous system (CNS)  
ACUTE non-specific diagnosis of CNS infection such as meningitis not 
otherwise specified (NOS), encephailitis NOS, encephalopathy NOS  
ACUTE non-specific symptoms of CNS infection such as meningismus, 
delerium  
EXCLUDES any chronic, hereditary or degenerative conditions of the 
CNS such as obstructive hydrocephalus, Parkinsons, Alzheimers  

Severe-illness or 
death potentially 
due to infectious 
disease 

ACUTE onset of shock or coma from potentially infectious causes  
EXCLUDES shock from trauma  
INCLUDES SUDDEN death, death in emergency room, intrauterine 
deaths, fetal death, spontaneous abortion, and still births  
EXCLUDES induced fetal abortions, deaths of unknown cause, and 
unattended deaths  

http://www.bt.cdc.gov/surveillance/syndromedef/index.asp
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Appendix 2. PRESENTING FEATURES OF SOME UNUSUAL BIOLOGICAL AGENTS WHICH MIGHT 
BE USED IN A DELIBERATE RELEASE 

Agent  Presenting features 

Anthrax  
Inhalational: Non-specific flu-like prodrome* followed 2-4 days later by 
rapidly progressive respiratory failure. Widened mediastinum on chest X-ray.  
Cutaneous: Raised itchy inflamed pimple which over 2-6 days progresses to 
a papule then a painless vesicle surrounded by extensive oedema, 
culminating classically in a black eschar.  
Gastrointestinal: Severe abdominal pain, nausea, vomiting, watery/bloody 
diarrhoea.  
Note: may also present as bacteraemia/meningitis.  

Plague  

 

Pneumonic: Intense headache, malaise, fever, vomiting, prostration, cough 
and dyspnoea, rapidly progressive respiratory symptoms, watery blood 
stained sputum. Multilobar consolidation/bronchopneumonia on chest X-
ray.  
Bubonic: Swollen, painful, tender lymph nodes with associated oedema and 
erythema.  
Note: may also present in septicaemic/meningitic/pneumonic/pharyngeal 
forms.  

Smallpox  

 

Fever, prostration, severe headache, body pains. In a typical presentation, a 
maculopapular rash begins 1-3 days later mainly on the face/extremities. 
This progresses to classical vesicular and then pustular lesions that may go 
on to coalesce to form bullae covered by macerated skin. Haemorrhagic 
disease is rare: rash accompanied by haemorrhage into mucous membranes 
and skin.  

Botulinum Toxin  
Acute onset of bilateral cranial nerve involvement. Descending weakness or 
paralysis that may extend to complete flaccid paralysis. The patient remains 
alert with no loss of sensation and no fever.  

Tularaemia  

 

Many different forms depending on mode of transmission: Pneumonic 
(acute flu-like +/- clinical pneumonitis/pneumonia), ulceroglandular (local 
pruritic papule develops into pustule and then into an indolent ulcer +/- 
eschar, plus lymph node enlargement and rupture to release caseous 
material), typhoidal (flu-like plus diarrhoea and vomiting), septicaemic, 
pharyngeal, oculoglandular (corneal ulceration plus lymph node 
enlargement).  

 

Haemorrhagic 
feverviruses:  
 
a) Lassa  
b) Crimean-Congo  
c) Ebola and 
Marburg  
 

  

 

a) insidious onset; fever, shivers, malaise, headache and general aches. Sore 
throat is common and may have tonsillar/pharyngeal exudate. In severe 
attacks, lethargy and prostration disproportionate to fever. May progress to 
oedema, encephalopathy, pleural effusion and ascites.  
b) abrupt onset fever, chills, malaise, irritability, headache, severe limb and 
loin pain. Followed by anorexia, nausea and vomiting. Face and neck flushed 
and oedematous, and conjunctival/pharyngeal injection. Petechial rash 
begins on trunk and spreads to whole body; bleeding manifestations appear 
on 4th or 5th day.  
c) acute fever, diarrhoea which may be bloody, and vomiting. Headache, 
nausea and abdominal pain are common. May progress to conjunctival 
injection, dysphagia, hiccups, and haemorrhagic symptoms such as epistaxis, 
haematemesis, melaena and purpura may develop. Some patients at 3-8 
days have a maculopapular rash over the trunk which then desquamates.  
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Glanders and 
melioidosis  

 

Clinical features of both diseases are very variable. For each infection, one 
form of disease may progress to another and infections may present acutely 
with rapid progression and death, or run a chronic or relapsing course. The 
three main clinical syndromes are:  
a) overwhelming sepsis with metastatic foci of infection  
b) pyrexia of unknown origin with high and swinging fever  
c) localised infection, most commonly of the lung, but also of visceral 
abscesses, or skin and soft tissues  

 

* taken from HPA Guide for Health Professionals for the INITIAL INVESTIGATION AND 
MANAGEMENT OF OUTBREAKS AND INCIDENTS OF UNUSUAL ILLNESSES 
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Appendix 3. CHART FOR CONTROL OF AN OUTBREAK 

 

 

 

Case or cluster incident  

Initial assessment with 
public health specialist  

Incident meeting, convene 
outbreak team  

No outbreak, 
no action  

Minor outbreak, 
monitored by 
hospital 
epidemiologists 

Major outbreak, 
control plan by 
outbreak 
investigation team 

Identify roles 
and 
responsibilities 

Actions 

Microbiological 
investigation 

Control 
measures 

Epidemiology Communication Record 
keeping 

- Hospital, local 
and regional 
laboratories,  
- National 
reference 
laboratories 

- Treatment 
- Case finding 
- IC 
- Environmental 
- Exclusion 

- Confirm diagnosis 
- Case finding 
- Data collection 
- Descriptive 
- Analytical  
- Report writing 

- Report writing 
 

- Medical confidentiality 
- Occupational health 
- Hospital management 
- Personnel 
- Staff 
- Education and training 
- Helpline (?) 

- GPs 
- Communications 
manager 
- Neighbouring hospitals 
- Local, regional public 
health authority 
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Appendix 4. SUGGESTED AGENDA FOR INITIAL OCT MEETING: 

1. Introductions 

2. Attendance and Roles 

 Identify all attendee with name cards and badges and nominate specific functional 

team roles as appropriate 

3. Review Team membership 

4. Review evidence to date and agree facts currently know 

 General situation statement 

 Incident update including contacts and results of monitoring 

 Epidemiological report; agree a case definition, determine whether case finding is 

necessary and how this will be done, examine available evidence on aetiology, assess 

risk to the hospital population, ensure that care of cases is appropriate given current 

knowledge of aetiology, decide how others should be protected given current 

knowledge of aetiology, who will be responsible for this and how it will be resourced, 

define measures necessary to identify the cause of the illnesses  

5. Protective measures, further investigations 

 Identify additional expert assistance which may be required for investigation or  

management of the illnesses  

 define mechanisms for data collection and collation (e.g. survey) 

 define measures necessary to monitor the effectiveness of containment  

 identify personnel and other resources necessary to manage the outbreak/incident  

 identify who needs to know  

6. Communication 

 to statutory bodies and organisations about the existence of the OCT and about any 

actions 

 to staff about control measures and/or protective advice decisions 

 potentially to the GP’s of healthcare staff 

 consider establishing sub-groups 

 likely questions anticipated and prepare responses 

7. Incident review 

 progress and necessary frequency of meetings and membership of the OCT 
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 actions and advice 

 need to update any stakeholders 
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Appendix 5. OUTBREAK MANAGEMENT FORMS 

OUTBREAK REPORT FORM 

Name of hospital:                                     Address:  

Persons at risk:                                        Symptoms: 

Number exposed:                                     Number with symptoms: 

Estimated incubation period:                 Average duration of illness: 

Adverse outcomes (e.g. hospitalisation, deaths): 

Microbiological test results:                    Number of confirmed cases: 

(Suspected) source:                                 Mode of transmission: 

Control measures taken: 

Comments: 

Completed by:                                            Date: 

 
OUTBREAK CONTROL TEAM MEMBERS 
 

Role Contact details 

Hospital epidemiologist Name: 

Telephone: 

Email: 

Department: 

Data manager Name: 

Telephone: 

Email: 
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Department: 

Public health specialist Name: 

Telephone: 

Email: 

Department: 

Epidemiologist  Name: 

Telephone: 

Email: 

Department: 

Consultant microbiologist Name: 

Telephone: 

Email: 

Department: 

Member of the infection control team Name: 

Telephone: 

Email: 

Department: 

Member of the occupational health 
department 

Name: 

Telephone: 

Email: 

Department: 

Infectious disease nurse Name: 

Telephone: 

Email: 

Department: 

Member of the HR department Name: 

Telephone: 

Email: 

Department: 

Member of the health and safety team Name: 

Telephone: 

Email: 

Department: 

Member of the hospital pharmacy Name: 
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Telephone: 

Email: 

Department: 

 

ROLE ASSIGNMENT 
 
Role Nominated OCT member 

Log writer  

Record keeper  

Communications representative  

Logistics manager  

Communication manager  

 
 

INCIDENT REVIEW 
 
Review Incident Progress  

Review membership  

Back up team  

Action taken  

Advice to hospital staff  
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Appendix 6. CONTACT NUMBERS FOR SUPPORT AGENCIES 
 

Agency Contact details 

Local public health authority , on call Duty 

Doctor 

 

Specialist Reference Microbiology 

Laboratories for “unknowns” 

 

Autopsy people?  

 
 
If a Hazard Group 4 infection is suspected and an autopsy is required, the local autopsy protocol 

should be followed. 
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Appendix 7.  EPIDEMIOLOGICAL INVESTIGATION PROCEDURE 
 
Establishing that a 
problem exists 

A report of an outbreak needs to be confirmed as it may be the 
result of a change in reporting patterns or due to an environmental 
or chemical hazard and not an infectious disease. 

Confirming the 
outbreak 

In this syndromic surveillance system, cases are identified by 
symptoms only to ensure detection of an outbreak is timely. It is 
important to establish a clear case definition using the description 
of symptoms, time and place. For unrecognised diseases, proper 
definitions are needed for epidemiological investigations to 
proceed. A good history is key in diagnosing the cause of an illness. 
As much information as possible should therefore be gathered 
about the clinical features and clinical course of the illness as well 
as about potential risks/exposures. This is particularly important in 
the case of acute presentations of outbreaks where speed of 
diagnosis may be crucial to save the lives of cases, and for the 
protection of others.  

Immediate control 
measures 

Control measures involve controlling the source of infection, 
interrupting transmission and protection of those at risk. Cases 
must be given appropriate medical care. Advice should be offered 
on precautions for cases and contacts which should include: 

 investigation 

 screening and follow-up 

 isolation 

 vaccination 

 antibiotic prophylaxis 

 isolation 

 hygiene 

 exclusion criteria  
Further advice on organisational issues such ward management 
and staffing, patient management and others including catering 
practices, disinfection and waste disposal should be given. 

Case finding The initial cases identified may only be a small proportion of the 
actual number of cases at that time. Therefore, efforts must be 
made to search for additional cases. This will enable the extent of 
the incident to be quantified and provide a picture of the range 
and duration of symptoms experienced, and further information 
for the descriptive and analytical epidemiology associated with this 
incident. 

Searching for 
additional cases 

A system may need to be instituted to actively find additional 
cases.  
Additional cases should be searched for by investigating: 

 reports to occupational health departments 

 household enquiries 

 screening tests, all hospital staff and hospital inpatients 
and outpatients 

 requests for laboratory results (?) 

 in severe cases, GPs of staff 

 
A system should be developed for reporting of cases to a central 
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information collection site. An initial theory of possible aetiology 
can be developed on the basis of initial clinical and epidemiological 
evidence.  
 

Case definition  A simple definition for a case should be formulated for the 
outbreak 

 The definition should include all those reasonable part of 
the outbreak 

 Parameters included should be: geographical, clinical and 
temporal 

 Cases may be divided into probable and possible.  

 As more information becomes available the case definition 
may be refined. 

Data collection In addition to the routinely collected surveillance data, data 
should be collected on all cases using a standardised data 
collection form. This should include data on 

 wards worked on,  

 patients attended and their symptoms 

 travel history of patients worked with,  

 recent travel history of the healthcare worker 

 contacts of the affected person,  

 places visited. 
The data collected will depend on the symptoms reported and the 
case definition. For example, if the symptoms fit a GI syndrome, 
the collection of information on recent food history may be 
appropriate.  
Data collection may be administered with semi-structured, face-
to-face interviews. The data collection at this stage is searching for 
associations between cases and this interview format allows for 
the interviewer to ask probing questions. It may be helpful or 
necessary to re-interview initial cases as new information 
becomes apparent during the data collection process. 

Generating the 
hypothesis 

A description of typical and atypical cases will allow the 
investigators to form a hypothesis regarding the diagnosis, source 
of infections and route of transmission. 
A line-listing of all possible, probable or definite cases should be 
maintained and updated. This should include as a minimum 
dataset: case identification, classification of case, date of 
presentation, location, contact details for clinician in charge of 
case, investigations, outcome of case (recovery, death etc).  
An epicurve of cases should be constructed and updated regularly 
by the incident information officer. The shape of the epicurve can 
give important clues as to the aetiology; point source versus 
continuing source versus propagated source.  
A proforma should be developed to gather additional 
epidemiological and clinical information about possible cases that 
need further evaluation.  
Decisions will need to be made about how to define exposure. A 
list should be compiled of those who have been potentially 
exposed but who are not as yet ill. This should include healthcare 
workers and professionals from other agencies who may have 
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been involved with the incident. The list should include name, 
address, date of birth, contact details and GP details along with a 
classification of exposure risk. 

Guidance on appropriate individual management will initially be 
based on the working theory of aetiology.  
Advice sheets should be produced for clinicians who may 
encounter cases. This task would be best done by the expert 
advisors to the incident team and will probably need regular 
updating.  
 

Hypothesis testing In most outbreak investigations, confirmation of a biological or an 
environmental cause for disease is the next step to confirm an 
outbreak. If the disease causing pathogen is not easily identified, 
implementation of control measures should be continued along 
with the collection of data which may further assist investigators 
to identify and characterise the causing pathogen. An analytical 
epidemiological study may be required. This can be either a cohort 
or a case control study using the computer programme EpiInfo for 
analysis. 
http://www.cdc.gov/epiinfo   

Ending the outbreak The OCT will decide when the outbreak is over within the hospital. 
Should the extent of the outbreak be beyond the the hospital, the 
OCT should communicate with the local health authority and 
public health bodies for further instruction. 

 
 
 
 
 
 

Appendix 8. UNIVERSAL/STANDARD PRECAUTIONS 

 

It is not always possible to identify people who may spread infection to others, therefore 

precautions to prevent the spread of infection must be followed at all times. These routine 

procedures are usually called “Universal Precautions”, and are designed to prevent exposure 

to potentially infectious blood and body fluids and to avoid injury by sharp objects.  

 

 Practice good basic hygiene with regular hand washing  

 Cover wounds or skin lesions with waterproof dressings  

 Avoid contamination of person and clothing with blood/body fluids  

 Disposable gloves and aprons should be worn when attending to dressings, performing 

aseptic techniques or dealing with blood/body fluids  

 Handle and dispose of sharps safely  

http://www.cdc.gov/epiinfo
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 Avoid puncture wounds, cuts and abrasions in the presence of blood  

 Avoid using sharps if possible  

 Protect eyes, mouth and nose from blood splashes  

 Know what to do if there is a sharps injury or blood splash incident  

 Clear up blood spillages promptly and disinfect surfaces  

 Dispose of contaminated waste safely  

 Know how to deal with soiled linen  

 Clean disinfect and sterilise equipment as appropriate  
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