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Objectives

 To understand the importance of surveillance 

evaluation

 To understand the concept of surveillance evaluation

 To identify the framework for surveillance evaluation
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The Surveillance System
Health Care System Public Health Authority

Event Data

Intervention

Collection

Analysis & 
Interpretation

Dissemination
Information

ongoing
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Link to Public Health Action
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Collection
Analysis
Interpretation
Dissemination

Public Health Action
Surveillance Priority 

Planning
Implementing
Evaluating disease

For investigation,
control,
prevention



Why do we evaluate a surveillance 
system? 
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If you go for a vacation, If you go for a vacation, 
how would you how would you check your car check your car 

before driving? before driving? 
• Gasoline
• Tires
• Heat
Why?
: Make sure that the car 
WORK EFFICIENTLY, 
EFFECTIVELY



Importance of 
Surveillance System Evaluation 

1. To ensure that problems of public health importance 

are being monitored efficiently and effectively

2. To give recommendations for improving quality, 

efficiency and usefulness for surveillance system

Effectively: functioning well

Efficiently: function with low cost
6
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Surveillance System Evaluation isSurveillance System Evaluation is

Systematic investigation of the 

 importance of the surveillance 

system

Quality of the system

 cost-effectiveness 



Surveillance system evaluationSurveillance system evaluation

 Routine assessment: 
 Routine evaluation of individual components of the 

surveillance system (internal assessment)
 The goal is to manage the system and ensure the 

quality of the information produced

 Evaluation:
 Formal, system-level review at least once every five 

years or whenever major revisions or updates to the 
system are being considered
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How to evaluate a surveillance How to evaluate a surveillance 
systemsystem



Conducting an surveillance Conducting an surveillance 
evaluationevaluation

Prepare 

• Meet with 
stakeholders: 
determine evaluation 
scope and goals

• Determine 
assessment 
resources, schedule, 
points of contact

Conduct 

• Meet with 
stakeholders 
periodically to discuss 
and resolve issues

• Gather all data 
within the scope of 
the assessment: 
• Review protocols, 

procedures, 
records and reports

• Interview key 
informants

• Conduct field visits, 
observations 

Develop/Present 
the report

• Include 
methodology, scope, 
findings, 
recommendations

• Present to 
stakeholders
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Source: WHO Evaluating a national surveillance system. 2013



Evaluation processEvaluation process

 selected the most appropriate surveillance activities 
and allocated resources accordingly  

 chosen sites and population groups for each 
surveillance activity based on epidemiologically 
sound criteria  

 executed surveillance protocols properly  
 interpreted data appropriately to answer key 

surveillance questions  
 presented and effectively disseminated surveillance 

results  
 used surveillance information for decision-making at 

the programme or policy level
11

Source: WHO Evaluating a national surveillance system. 2013



I. Engage 
Stakeholders

II. Describe the
surveillance system

III.Focus the 
evaluation design

IV. Gather credible
evidence

V.Justify
conclusions

VI. Ensure use
and share
lessons learned

USCDC Framework for Surveillance USCDC Framework for Surveillance 
EvaluationEvaluation
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Source: Guidelines for Evaluating Surveillance Systems, MMWR, May 06, 1988 / 37(S-5);1-18



Common steps in evaluation Common steps in evaluation 
processprocess

 Defining the surveillance system under 
evaluation

 Designing the evaluation process
 Implementing the evaluation 
 Drawing conclusions and recommendations
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Source: Surveillance systems evaluation: a systematic review of the existing approaches
BMC Public Health, 2015, Volume 15, Number 1, Page 1
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• Surveillance objectives 
• List of diseases under surveillance and case 

definitions 
• Data sources, data flow 
• Surveillance networks 
• Population under surveillance 
• Geographic coverage (regional, national)
• Type of surveillance: Passive vs. active, 

Compulsory vs. voluntary

Step 1: Defining the surveillance system 
under evaluation
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• Specification of the information to be reported − 
Case-based and aggregated 
− Variable specification 
− Frequency of data collection 

• Reporting format: Paper-based, Electronic 
• Data entry: Web-based, Interface-mediated 

data entry, Open-source software 
• Database architecture: Centralised, Server 

selection

Defining the surveillance system under 
evaluation



Defining the surveillance system under 
evaluation

 Describe the public health importance of the 
disease under surveillance 

 Describe the purpose and operation of the system 
(how data being collected, sent, reported, used?)

 Describe the resources used to operate 
the system (how much resources 
we spend?)
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Source: Guidelines for Evaluating Surveillance Systems, MMWR, May 06, 1988 / 37(S-5);1-18



 Disease frequency (number of cases, incidence, 
prevalence, morbidity rate) 

 Severity (number of deaths, case-fatality rate, 
hospitalization rate, disability rate)

 Preventability

 Public interest

Defining the surveillance system under 
evaluation: Public Health Importance

Global MERS-CoV case reported by WHO, 2012 - 2016

Since Sep 12, 27 Countries
- 1,733 cases
- 628 deaths (36.2 % CFR)
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Defining the surveillance system under 
evaluation:

Purpose and Operation of the System

 Objective of the surveillance
 Describe the disease under surveillance, including 

case definition
 Uses of data
 Where the system resides in the related organization

 Flow chart of the system
 Components of the system
 Population under surveillance

 Period/frequency of data collection
 Collected what data and how…
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Observe the Operation of the Surveillance 
Staffs

Evaluation of encephalitis surveillance 
in Chachoengsao Province, 2005
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Road Traffic 
Accident

ER

Screening 
Patient

Record to IS 
Form

Check and 
Complete 
Data

No 
Diagno

sis

Medical 
Record 

Department

Key in 
IS 

Hospital 
Ward

Provincial Public Health OfficeAcademic 
Section

Monthly Report

ER Cases 
Records

IPD cases 
Record

19 Causes 
of Injury

Injury Surveillance 
System (IS)

Data Flow of Injury Surveillance System in 
Phuket Province

Autopsy

Every 
10 days

Every 
months

Every 
months

Every 
7 days

19 Causes of 
Injury
Patient flow

Source: FETP, Bureau of Epidemiology, Ministry of public health



 Personnel 
 Funding source
 Other resources
 Training

 Supplies

 Computer and other equipment

 Related services (e.g. telephone, internet,    
laboratory support, hardware & software 
maintenance) 

Defining the surveillance system under 
evaluation:

Resources Used to Operate the Surveillance 
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Example: personnel used in AIDS surveillance, Sukhothai

33%

67%
 

70%

14%

8%
8%

Current position of the reporting officers

N=36

Surveillance training for the reporting health officers

 Nurse

Public health officer

Statistician

Medical doctor

Trained in surveillance

Never trained 
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Step 2: Design the Evaluation 
Process

 Depends on desirable outcomes:
 Improve understanding of surveillance 

system
 Give recommendations to improve the 

system
 Study on the effects of surveillance system
 Considerations to establish or cancel a 

surveillance system
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Need/

Demand

•Resources

•Activities

•Output
•Intermediate 

outcome •Impact

•Need 
assessment

•Cost

•Purpose & 
operation

•Simplicity

•Flexibilily

•Acceptability

•Data quaulity

•Sensitivity

•PVP

•Representativ
eness

•Timeliness

•Stability

•Usefulness or 
how the data 
was used to 

help 
intervention 

program 

•Impact 
assessment

Indicators



 Usefulness 
 Simplicity
 Flexibility
 Acceptability
 Stability, reliability and adequacy
 Sensitivity 
 Predictive

value positive (PVP)
 Data quality
 Representativeness
 Timeliness

Surveillance System Attributes

Qualitative 
attributes

Quantitative attributes



Exposed

Clinical specimen

  Symptoms

Pos. specimen

Infected

Seek medical attention

Report

Quantitative Attribute: Sensitivity
Reported 
symptomatic / lab 
confirmed cases

Infected cases 
in community

Passive surveillance system
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Sensitivity  
Can be considered at 2 levels:

 Proportion of cases detected by the surveillance 
system (coverage of case reports)

 Ability to detect an outbreak in the community 
by the surveillance system
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Sensitivity: Coverage of case report

 Find total true cases from other data sources

 medical records

 disease registers

 Laboratory log book

 Special studies e.g. survey

 Compare with the reported cases in surveillance 

system

How many true cases 
were reported?
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Sensitivity (coverage) = A / (A+C)

Case met surveillance Case met surveillance 
definitiondefinition
++ --

CasesCases
reported in reported in 
surveillancesurveillance

++ AA
Case reportedCase reported

BB
NonNon--casecase
reportedreported

A+BA+B

--
CC

Case not Case not 
reportedreported

DD
NonNon--casecase

Not reportedNot reported
C+DC+D

A+CA+C B+DB+D
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Sensitivity  



Sensitivity of Malaria cases 
(R506), Ratchaburi Province, 2014

Met case 
definition

Not met case 
definition Total

Malaria cases reported 
to central level 88 - -

Malaria cases NOT
reported to central level 40

Total 128
Sensitivity = 88/128     = 68.8%

Source: Bureau of Epidemiology , 2014

Clinical review from medical records

Sur
veil
lan
ce 
rep
ort
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Sensitivity of Malaria cases (R506) in Ratchaburi
Province by reporting site, 2014

Source: Bureau of Epidemiology , 201431
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Quantitative Attribute: 
Predictive value positive (PVP)

 PVP provide different perspectives to tell how 
well the system is functioned

 Proportion of the reported cases of a specific 
disease that is truly the disease (in this context 
means “that meet the case definition”)
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Predictive value positive (PVP)

Predictive value positive (PVP) = A / (A+B)

Case met surveillance Case met surveillance 
definitiondefinition
++ --

CasesCases
reported in reported in 
surveillancesurveillance

++ AA
Case reportedCase reported

BB
NonNon--casecase
reportedreported

A+BA+B

--
CC

Case not Case not 
reportedreported

DD
NonNon--casecase

Not reportedNot reported
C+DC+D

A+CA+C B+DB+D

33



PVP of Malaria cases (R506), Ratchaburi
Province, 2014

Met case 
definition

Not met case 
definition Total

Malaria cases 
reported to central 
level

84 4 88

Malaria cases NOT
reported to central 
level

-

Total -
PVP = 84/88       = 95.5%  

Source: Bureau of Epidemiology , 2014

Clinical review from medical records

Surveill
ance
report
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 Frequent "false-positive" reports
 Inappropriate follow-up of non-cases
 Incorrect identification of epidemics

 Wastage of resources
 Inappropriate public concern (credibility)

Consequences of low PVP
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Quantitative attribute: Data quality 
 Reflect completeness (how much missing data?) 

and validity of the data from the surveillance 
system

 Usually focus on accuracy of key variables: 
age, sex, onset

Example: Accuracy of data (Dengue surveillance evaluation,    
Sakaeo Province, Thailand, 2008)

 Gender  (Male or Female) = 99.2%
 Age  (± 1 year old) = 94.3%
 Onset date (± 1 day) = 80.8%
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Quantitative attribute: 
Representativeness 

 Represent disease occurrence over time and 
distribution

 Compare observed data to the gold standard 
with respect to person, place and time
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Number of HFM cases by month, Thailand, 2012
medical records vs. R506
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Medical records

Surveillance (R506)

cases

Source: Darin Areechokchai, HFM surveillance evaluation, Thailand, 201238



Representativeness of incidence rates by district,
AIDS surveillance, Sukhothai, 2003

Source: Darin Areechokchai, 200339



Quantitative attribute: Timeliness 

 Reflect speed between steps in the public 
health surveillance system

 Should be evaluated in terms of availability of 
information to control the disease (information 
for action)
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Timeliness of Surveillance and Response

Surveillance 

reports

ANALYSIS & 
INTERPRETATION

NORMAL

ABNORMAL

ACTION INVESTIGATION

Patients Receive 

diagnosis

1

2

3

Encephalitis surveillance: 75% of 
reported cases were investigated 
within 48 hours of notification
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Timeliness (Date of diagnosis – Date of report) within 3 days
HFM evaluation, Thailand, 2012

Reporting site Number of cases % Timeliness

1 314 89

2 288 91

3 158 70

4 140 26

5 523 88

6 652 90

7 89 95

8 140 87

9 90 94

10 112 69
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 Usefulness 
 Simplicity
 Flexibility
 Acceptability
 Stability, reliability and adequacy
 Sensitivity 
 Predictive

value positive (PVP)
 Data quality
 Representativeness
 Timeliness

Surveillance System Attributes

Qualitative attributes

Quantitative attributes

43 CDC guidelines for evaluating public health surveillance systems



Usefulness: What surveillance is for?

 Surveillance is information for action

 How?
 Early detection of abnormal event 

 Estimated magnitude of morbidity & mortality

 Monitor trends

 Assess preventive & control measures

 Stimulate research study

 Facilitate resource planning

44

• To know baseline
• To identify epidemic
• To predict future trend
• To recommend measure
• To monitor effectiveness
• To suggest research question

…Thai is Surveillance



What is the usefulness of Severe acute respiratory infection 
(SARI) Surveillance in Thailand

• MERS-CoV Situation:

“Data of SARI 
surveillance are mainly 
used for suspected case 
early 
detection, investigation, 
and lab confirmation” 
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Surveillance situation

Report surveillance cases in a week

Province Age, sex Onset Risk factor Lab
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Document the Usefulness 

 Review objectives of the system and assess 
whether the utilization of the system meet the 
objectives

Describing real “actions taken” 
as a result of the data/information obtained 
from the surveillance system
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Qualitative attributes: Simplicity 

 Refer to both its structure and process (ease of 
operation)

 Surveillance system should be as simple as 
possible while still meet their objectives

 Example: many personnel involve in process of 
data collection vs. one personnel
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Simplicity of Encephalitis 
surveillance, Chanthaburi province, 2007  

 Staff 
usually 1-2 staffs/hospital in regular process.

 Surveillance Process
 The other staff can help in process if needed

 Easy to understand for a new staff 

 Many channels of reporting system

 Friendly-used electronic program for data 
collection, data management, and report

Source: Naretrit K., 200749



Qualitative attributes: Flexibility 

 A flexible public health surveillance system can 
adapt to changing information needs on 
operating conditions with little additional 
resources (time, personnel or allocated funds)

 Examples: adding a new disease, changes in 
case definition

“Adding a new disease needs an IT staff 
to revise the surveillance software” 
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Qualitative attributes: Acceptability 

 Willingness of persons and organizations to 
participate in the surveillance system 

 Hospitals: doctors, nurses, surveillance staff

 Health office: epidemiologist, health 
authorities, governor
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Example: Acceptability of Dengue surveillance, 
Sakaeo Province, Thailand, 2008

Acceptability

 +ve Rapid case notification is more acceptable to 
health officer because it shows update situation 
and increases benefit for disease control 
activities.

 -ve R506 report is considered only reference data 
 The cases have to be reported to R506 because 

it is the national surveillance system. 



Qualitative attributes: Stability 

 Refer to reliability (ability to collect, manage, and 
provide data properly without failure) and 
availability (ability to be operational when 
needed) of the public health surveillance system

 Factors: Health policy, budget, trained 
personnel, health system reform
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Example: Stability of Dengue surveillance, 
Sakaeo Province, Thailand, 2008

 Although inadequate number of staff for dengue 
surveillance and control, however, responsible 
staffs have experiences and turnover rate of staff 
is not high.

 All of health authorities addressed dengue 
surveillance system is important.

 MOPH policy on dengue control needs dengue 
surveillance data.



Step 3: Implementing the 
evaluation 
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 Set up surveillance evaluation protocol
 Prepare team
 Develop data collecting tools
 Data collection
 Analysis and interpretations  
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Data Collecting Tools
 Questionnaires for interview
 Observation form
 Data abstracting form
 Document review form
 Others: camera, voice recorder, video 

recorder



Step 4: Drawing conclusions and 
recommendations
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 Justified through appropriate 
analysis, synthesis, interpretation and judgement

 Stakeholder must agree on the conclusion
 Ensure use and share lessons learned



Linkage Dead Cases Report E-claim, IS and 
Death certificate, Phuket Province, 2014

Objectives
• To know the magnitude
• To describe epidemiology and risk factors

Data base at Provincial Level

Death 
certificate

E-claim IS

58
Source: FETP, Bureau of Epidemiology, Ministry of Public Health, Thailand



39

2451

59

32

21 24

12

Injury Surveillance System (IS) 
N= 102

Death Certificate 
N= 128

E-claim 
N= 79

Road Traffic Death 
Report in Phuket 

N= 203
57
%

Linkage Dead Cases Report in 2014 in 3 Road Traffic 
Surveillance System, Phuket Province

Source: FETP, Bureau of Epidemiology, Ministry of Public Health, Thailand



Recommendations

• Develop tools/materials to collect, record, and exchange data effectively
• Encourage the surveillance systems to record name, surname and 

ID/Passport number
• Assign staff to manage, exchange, and keep confidentiality of data 
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Provincial Road Traffic 
committee 

National level
• Stimulate signing MOU (Memorandum of understanding) among 
Ministry of public health, Road Accident Victims Protection Company 
Limited, Ministry of Inerior

• Allow local staff to access electronic and raw data from POLIS, E-
claim, Death certificate

Source: FETP, Bureau of Epidemiology, Ministry of Public Health, Thailand

PA(2

PEM(5

PEM(6

PEM(7



Slide 60

PA(2 Specificy which data users need access to
Peterson, Alexis (CDC/OPHSS/CSELS), 2/18/2016

PEM(5 I like that you had recommdendations for different levels.
Parker, Erin M. (CDC/ONDIEH/NCIPC), 2/18/2016

PEM(6 Specify what MOU is for, who it is between, etc.
Parker, Erin M. (CDC/ONDIEH/NCIPC), 2/18/2016

PEM(7 electronic and raw data
Parker, Erin M. (CDC/ONDIEH/NCIPC), 2/18/2016

PEM(8 make 2 bullets?
Parker, Erin M. (CDC/ONDIEH/NCIPC), 2/18/2016



Summary

 Select disease to be evaluated, engage 
stakeholder

 Describe the system

 Determine usefulness in term of public health 
actions

 Select key system attributes

 Conclusion and recommendation to improve 
the system
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Further readings
 WHO-Evaluating a national surveillance system. 

2013
 USCDC-Guidelines for Evaluating Surveillance 

Systems, MMWR, May 06, 1988 / 37(S-5);1-18
 Ecdc-Data quality monitoring and surveillance 

system evaluation A handbook of methods and 
applications

 Surveillance systems evaluation: a systematic 
review of the existing approaches, BMC Public 
Health, 2015, Volume 15, Number 1, Page 1
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Examples are from FETP and Examples are from FETP and 

Bureau of Bureau of 

Epidemiology, Epidemiology, MoPHMoPH, Thailand’s , Thailand’s 
worksworks

THANK YOU


