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Screen

a large sieve or riddle, especially one for sorting substances such as 
grain or coal into different sizes.
a large sieve or riddle, especially one for sorting substances such as 



Definition of Screening

Medical investigation which does not arise from a patient’s request 
for advice for a specific complaint.* 
• Research for the validation of a procedure

• Tests done for the promotion of the public health, for example, to identify a 
source of infection in a outbreaksource of infection in a outbreak

• A direct contribution to the health of the individual
• “a public health service in which members of a defined population, who do not 

necessarily perceive that they are at risk of, or already affected by, a disease or its 
complications are asked a question or offered a test to identify those individuals who are 
more likely to be helped than harmed by further test or treatment to reduce the risk of 
disease or its complication ”

McKeown, Nuffield essays, 1968

Medical investigation which does not arise from a patient’s request 
for advice for a specific complaint.* 

Research for the validation of a procedure

Tests done for the promotion of the public health, for example, to identify a 

A direct contribution to the health of the individual
“a public health service in which members of a defined population, who do not 
necessarily perceive that they are at risk of, or already affected by, a disease or its 
complications are asked a question or offered a test to identify those individuals who are 
more likely to be helped than harmed by further test or treatment to reduce the risk of 



Screening

Actively identifying disease or pre-
who presume themselves to be healthy, through
• Questions

• Examinations

• Laboratory test

• Radiology exams

-disease conditions in individuals , 
who presume themselves to be healthy, through



Screening for Disease ControlScreening for Disease Control

asymptomatic people

unlikely

referred to next 
screening  cycle

Not having 
disease

referred to next 
screening  cycle

Screening for Disease ControlScreening for Disease Control

people

likely

further  testing  for diagnosis

Not having 
disease

Having 
disease

Treatmentreferred to next 
screening  cycle



Screening tests

Purpose To detect potential disease indicators

Target population Large numbers of asymptomatic, but 
potentially at risk individuals

Test method Simple, acceptable to patients and staff

Positive result Generally chosen towards high sensitivity not Positive result 
threshold

Generally chosen towards high sensitivity not 
to miss potential disease

Positive result Essentially indicates suspicion of disease (often 
used in combination with other risk factors) 
that warrants confirmation

Cost Cheap, benefits should justify the costs since 
large numbers of people will need to be 
screened to identify a small number of 
potential cases

Diagnostic tests

To establish presence/absence of disease

Symptomatic individuals to establish diagnosis, or 
asymptomatic individuals with a positive screening 
test

Simple, acceptable to patients and staff maybe invasive, expensive but justifiable as 
necessary to establish diagnosis

Generally chosen towards high sensitivity not Chosen towards high specificity (true negatives). 

VS

Generally chosen towards high sensitivity not Chosen towards high specificity (true negatives). 
More weight given to accuracy and precision than to 
patient acceptability

Essentially indicates suspicion of disease (often 
used in combination with other risk factors) 

Result provides a definite diagnosis

Cheap, benefits should justify the costs since 
large numbers of people will need to be 
screened to identify a small number of 

Higher costs associated with diagnostic test maybe 
justified to establish diagnosis.
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History of screening

Photo from pinterest.com

First Screening program: 1940s-50s

Mass Miniature Radiography(MMR) 
for Tuberculosis Screening 



History of screening

Cervical Cytology Screening(Pap Smear): 1960s

Photo from www.slideshare.net and extranet.who.intand extranet.who.int



Screening seems to be the promising answer 
for disease control

Early treatment
• Improved prognosis for some cases

• Less radical treatment which cures some early treated cases

Potentially resource savingPotentially resource saving

Reassurance for those with negative test results

Early detection lead to early control of transmission (of 
communicable diseases)

Screening seems to be the promising answer 

Less radical treatment which cures some early treated cases

Reassurance for those with negative test results

Early detection lead to early control of transmission (of 



After a routine Syphilis Screening testAfter a routine Syphilis Screening test



provided direct evidence of the psychological consequences of 
negative results, where they were associated with lower

parental acceptance of the affected child and with blaming 
others for this outcome.

There is some evidence that false-negative results may 
have a large legal impact. For example, in cervical 
screening they have led to legal action and its associated 
costs, including payment of compensation;

provided direct evidence of the psychological consequences of 
negative results, where they were associated with lower

parental acceptance of the affected child and with blaming 

negative results may 
have a large legal impact. For example, in cervical 
screening they have led to legal action and its associated 



…36 percent had false positive …36 percent had false positive 
screening results…
…experienced $1,024 more in 
follow up medical care



…Predictive extrapolation over …Predictive extrapolation over 
the expected lifetime…
…£ 30,033 per LYG… £46,992 per 
QALY



…cost-effectiveness ratio ranging 
from $ 10,000 to $40,000 per LY from $ 10,000 to $40,000 per LY 
saved…



…for women aged 39 to 49 years 
…3 deaths prevented per 10,000 
women over 10 years…

…Breast cancer mortality is 
generally reduced with 
Mammography screening, 
although estimates are not although estimates are not 
statistically significant at all ages…



But it may cause harm…

Consume a large amount of resources

Lead to unnecessary treatment (false positive) or over
questionable abnormalities

Longer morbidity for cases whose prognosis is not alteredLonger morbidity for cases whose prognosis is not altered

(False positive) cause panic, stigma, anxiety 

(False negative)  cause wrong reassurance, delayed health care seeking

Become a commercial tool of generating monetary benefits

But it may cause harm…

Consume a large amount of resources

Lead to unnecessary treatment (false positive) or over-treatment of 

Longer morbidity for cases whose prognosis is not alteredLonger morbidity for cases whose prognosis is not altered

(False positive) cause panic, stigma, anxiety 

(False negative)  cause wrong reassurance, delayed health care seeking

Become a commercial tool of generating monetary benefits



Wilson and Jungner classic screening criteria
. The condition sought should be an important health problem.

2. There should be an accepted treatment for patients with recognized disease.

3. Facilities for diagnosis and treatment should be available.

4. There should be a recognizable latent or early symptomatic stage.

5. There should be a suitable test or examination.

6. The test should be acceptable to the population.6. The test should be acceptable to the population.

7. The natural history of the condition, including development from latent to declared 

disease, should be adequately understood.

8. There should be an agreed policy on whom to treat as patients.

9. The cost of case-finding (including diagnosis and treatment of patients diagnosed) 

should be economically balanced in relation to possible expenditure on medical care as a 

whole.

10. Case-finding should be a continuing process and not a “once and for all” project.

classic screening criteria
. The condition sought should be an important health problem.

2. There should be an accepted treatment for patients with recognized disease.

3. Facilities for diagnosis and treatment should be available.

4. There should be a recognizable latent or early symptomatic stage.

5. There should be a suitable test or examination.

6. The test should be acceptable to the population.6. The test should be acceptable to the population.

7. The natural history of the condition, including development from latent to declared 

disease, should be adequately understood.

8. There should be an agreed policy on whom to treat as patients.

finding (including diagnosis and treatment of patients diagnosed) 

should be economically balanced in relation to possible expenditure on medical care as a 

finding should be a continuing process and not a “once and for all” project.



Synthesis of emerging screening criteria proposed 
over the past 40 years

The screening programme should respond to a recognized need.

• The objectives of screening should be defined at the outset.

• There should be a defined target population.

• There should be scientific evidence of screening 

programme should integrate education, testing, clinical services and programme should integrate education, testing, clinical services and 

management.

• There should be quality assurance, with mechanisms to minimize potential risks of screening.

programme should ensure informed choice, confidentiality and respect for autonomy.

programme should promote equity and access to screening for the entire target 

population.

Programme evaluation should be planned from the outset.

• The overall benefits of screening should outweigh the harm.

Synthesis of emerging screening criteria proposed 
over the past 40 years
should respond to a recognized need.

• The objectives of screening should be defined at the outset.

• There should be scientific evidence of screening programme effectiveness.

should integrate education, testing, clinical services and programmeshould integrate education, testing, clinical services and programme

• There should be quality assurance, with mechanisms to minimize potential risks of screening.

should ensure informed choice, confidentiality and respect for autonomy.

should promote equity and access to screening for the entire target 

evaluation should be planned from the outset.

• The overall benefits of screening should outweigh the harm.



Ethics

Health system resource allocation and prioritization

Equity 

Selection of population groups
• Risk of stigmatizing the target population• Risk of stigmatizing the target population

• Right to health of other groups

Well balanced benefits against potential harms

Selection of outcomes (eugenics)

Availability of  adequate treatment for positive subjects

Informed choice

Health system resource allocation and prioritization

Risk of stigmatizing the target populationRisk of stigmatizing the target population

Well balanced benefits against potential harms

vailability of  adequate treatment for positive subjects
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Screening test
Sensitivity 

Specificity

Positive Predictive Value (PPV)

Negative Predictive Value (NPV)

a

c

Screening test

b

d



Screening 

Sensitivity: Whether individuals with disease are correctly identified 
by the screening test as having the disease 

Specificity: Whether individuals without the disease are correctly 
identified by the screening test as not identified by the screening test as not 

The goal is to have both high sensitivity 
specificity, but this is often not 

Epidemiology Matters 

Screening test

: Whether individuals with disease are correctly identified 
by the screening test as having the disease 

: Whether individuals without the disease are correctly 
not having the diseasenot having the disease

The goal is to have both high sensitivity and high 
specificity, but this is often not possible or feasible.

25Epidemiology Matters – Chapter 13



Validity of Screening TestsValidity of Screening Tests

132

Breast Cancer

+Physical Exam
and Mammo-
graphy +

45-

Sensitivity: a / (a + c)
Sensitivity = 

Specificity: d / (b + d)
Specificity =

Validity of Screening TestsValidity of Screening Tests

132 983

Breast Cancer

-

63650

a / (a + c)

d / (b + d)



Validity of Screening TestsValidity of Screening Tests

132

Breast Cancer

+Physical Exam
and Mammo-
graphy +

45-

Sensitivity: a / (a + c)
Sensitivity = 132 / (132 + 45) = 74.6%

Specificity: d / (b + d)
Specificity = 63650 / (983 + 63650) = 98.5%

Validity of Screening TestsValidity of Screening Tests

132 983

Breast Cancer

-

63650

Sensitivity = 132 / (132 + 45) = 74.6%

Specificity = 63650 / (983 + 63650) = 98.5%



Screening test evaluation
cut-off

 Screens
Negative

Screens 
Positive

D+

Screening Cut-Off

D-

Epidemiology Matters 

False Positives
Antigen

Lowest value on the antigen distribution of men with prostate cancer =  38 

Lower criterion of positivity( cut-off)  

Higher criterion of positivity( cut-off)  

evaluation

28Epidemiology Matters – Chapter 13

Lowest value on the antigen distribution of men with prostate cancer =  38 ng/mL.

off)  Sensitivity   

Sensitivity   

Specificity   

Specificity   off)  





ROC Curve

• Tests are categorized based on the 
area under the ROC curve.

• The closer an ROC curve is to the 
upper left corner, the more 
efficient is the test.efficient is the test.



Ramifications of false positives vs. false 
negatives

Low rate of false negatives(high sensitivity) 

Infectious diseases critical to maintain low rate of false negative 

When disease can be readily remediated if caught early but devastating if not

Low rate of false positivity (high specificity)  

When subsequent diagnostic test is invasive and expensive procedures 

Screening is done routinely on low burden diseases

Epidemiology Matters 

Ramifications of false positives vs. false 

negatives(high sensitivity) preferred

Infectious diseases critical to maintain low rate of false negative 

When disease can be readily remediated if caught early but devastating if not

positivity (high specificity)  preferred

When subsequent diagnostic test is invasive and expensive procedures 

Screening is done routinely on low burden diseases

31Epidemiology Matters – Chapter 13



Validity of Screening TestsValidity of Screening Tests

132

Breast Cancer

+Physical Exam
and Mammo-
graphy +

45-

Positive Predictive Value:
PPV = 

Negative Predictive Value:
NPV =

Validity of Screening TestsValidity of Screening Tests

132 983

Breast Cancer

-

63650

Positive Predictive Value: a / (a + b)

Negative Predictive Value: d / (c+ d)



Validity of Screening TestsValidity of Screening Tests

132

Breast Cancer

+Physical Exam
and Mammo-
graphy +

45-

Positive Predictive Value:
PPV = 132 / (132+983) = 11.8% 

Negative Predictive Value:
NPV = 63650 / (45+63650) = 99.9%

Validity of Screening TestsValidity of Screening Tests

132 983

Breast Cancer

-

63650

Positive Predictive Value: a / (a + b)
132 / (132+983) = 11.8% 

Negative Predictive Value: d / (c+ d)
NPV = 63650 / (45+63650) = 99.9%



Prostate cancer screening, sample A

Men with prostate cancer family history and > 60

Epidemiology Matters 

Prostate cancer screening, sample A

Men with prostate cancer family history and > 60

34Epidemiology Matters – Chapter 13



Prostate cancer screening, sample B

Men with no prostate cancer family history and 40 

Epidemiology Matters 

Prostate cancer screening, sample B

Men with no prostate cancer family history and 40 - 60

35Epidemiology Matters – Chapter 13



PPV and NPV are associated with Sensitivity 
Specificity and Prevalence

n=a+b+c+d

PPV and NPV are associated with Sensitivity 
Specificity and Prevalence



Factors that influence PPV 

The more specific the test(higher 
specificity), the higher the PPV

The higher the prevalence of The higher the prevalence of 
preclinical disease in the screened 
population, the higher the PPV

The more sensitive the test, the 
higher the NPV

PPV and NPV

test(higher 

in the screened 

more sensitive the test, the 



Multistage screening test

1. Screen individuals using test with high sensitivity

2. Follow-up with test with high specificity

Multistage screening test

individuals using test with high sensitivity

specificity



Multistage screening test
Test 1 (blood sugar), assume:

 Disease prevalence = 5%, popula�on = 10,000

 Sensi�vity = 70%, speci city = 80% 

+ -

+ 70% x 500=350 9500–7600=1900 

- 500–350=150 80% x 9500=7600

5% x 10,000 = 500 9500

Te
st

 r
e

su
lt

s

Diabetes 

Multistage screening test

 Disease prevalence = 5%, popula�on = 10,000

 Sensi�vity = 70%, speci city = 80% 

7600=1900 2250

80% x 9500=7600 7750

9500 10,000



Multistage screening test

Test 1 (Blood Sugar),

 Sensi�vity = 70% 

 Speci city = 80%

+

-

Te
st

 1
 r

e
su

lt
s

Test 2 (Glucose tolerance),

 Sensi�vity = 90% 

 Speci city = 90% +

-

Te
st

 2
 r

e
su

lt
s

Multistage screening test
+ -

350 1900 2250

150 7600 7750

500 9500 10,000

Diabetes 

+ -

315 190 505

35 1710 1745

350 1900 2250

Diabetes 



Multistage screening test

Test 1 (Blood Sugar),

 Sensi�vity = 70% 

 Speci city = 80%

Test 2 (Glucose tolerance),

+

-

Te
st

 1
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e
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s

Test 2 (Glucose tolerance),

 Sensi�vity = 90% 

 Speci city = 90% +

-

Te
st

 2
 r

e
su

lt
s

Net sensitivity = 315 / 500 

Net specificity = (7600 +1710) /9500 

Multistage screening test
+ -

350 1900 2250

150 7600 7750

500 9500 10,000

Diabetes 

+ -

315 190 505

35 1710 1745

350 1900 2250

Diabetes 



Multistage screening test

Net sensitivity = Sensitivity 1 x Sensitivity 2

Net specificity = Spec1 + Spec2 – (Spec1 x Spec2) 

the overall process will increase specificity but with reduced sensitivity !

Multistage screening test

Net sensitivity = Sensitivity 1 x Sensitivity 2

(Spec1 x Spec2) 

the overall process will increase specificity but with reduced sensitivity !



Simultaneous Testing

When two (or more) tests are conducted in parallel (simultaneously)

Disease positives are defined as those who test positive by either one 
test or by both tests

Disease negatives are defined as those who test negative by both Disease negatives are defined as those who test negative by both 
tests

When two (or more) tests are conducted in parallel (simultaneously)

Disease positives are defined as those who test positive by either one 

isease negatives are defined as those who test negative by both isease negatives are defined as those who test negative by both 



Simultaneous Testing

Net sensitivity = sens 1 + sens 2 – (sens 1 x sens 2) 

Would maximize the probability that subjects with the disease (true positives) are 
identified (increase sensitivity) with a price of losing specificity

Net sensitivity = sens 1 + sens 2 – (sens 1 x sens 2) 

Net specificity = specificity test 1 x specificity test 2

Test A: sensitivity = 80% and specificity = 60%
Test B =sensitivity = 90% and specificity = 90%

Net sensitivity = sens 1 + sens 2 – sens1 x sens 2 = 80% + 90% 
et specificity = spec 1 x spec 2 = 60% x 90% = 

2 tests 

(sens 1 x sens 2) 

Would maximize the probability that subjects with the disease (true positives) are 
identified (increase sensitivity) with a price of losing specificity

(sens 1 x sens 2) 

Net specificity = specificity test 1 x specificity test 2

Test A: sensitivity = 80% and specificity = 60%
Test B =sensitivity = 90% and specificity = 90%

sens1 x sens 2 = 80% + 90% – (80% x 90%) = 98%
et specificity = spec 1 x spec 2 = 60% x 90% = 54%

2 tests used in parallel 
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Effectiveness of ScreeningEffectiveness of Screening

Evaluating if the screening program reduced
morbidity and mortality from the disease:

1. Overall shift in severity of disease at the
time of diagnosis.time of diagnosis.

2. Compare cause-specific mortality from 
among those whose disease was picked up 
by screening versus those with a diagnosis 
related to symptoms.

Effectiveness of ScreeningEffectiveness of Screening

Evaluating if the screening program reduced
morbidity and mortality from the disease:

Overall shift in severity of disease at the

specific mortality from 
among those whose disease was picked up 
by screening versus those with a diagnosis 
related to symptoms.



Effectiveness of ScreeningEffectiveness of Screening

Evaluating if the screening program reduced
morbidity and mortality from the disease:

3. Reduction in disease3. Reduction in disease
complications.

4. Improvement of quality of life in screened 
individuals.

Effectiveness of ScreeningEffectiveness of Screening

Evaluating if the screening program reduced
morbidity and mortality from the disease:

Reduction in disease-related Reduction in disease-related 

Improvement of quality of life in screened 



Effectiveness of ScreeningEffectiveness of Screening

1. Self-selection bias (volunteer bias):

--- Volunteers for screening programs may be 
healthier, on average, than persons who do 
not participate in screening programs.not participate in screening programs.

On the other hand….
--- The “worried well” may be more likely to

participate and may be at overall higher risk 
due to family history or lifestyle 
characteristics.

Effectiveness of ScreeningEffectiveness of Screening

selection bias (volunteer bias):

Volunteers for screening programs may be 
healthier, on average, than persons who do 
not participate in screening programs.not participate in screening programs.

The “worried well” may be more likely to
participate and may be at overall higher risk 
due to family history or lifestyle 



Effectiveness of ScreeningEffectiveness of Screening

2. Lead time bias:

Lead time: The interval between “diagnosis” of 
disease at screening and when it would have 
been detected from clinical symptoms.been detected from clinical symptoms.

--- Survival may appear to be increased 
among screen-detected cases simply 
because diagnosis was made earlier in the 
course of the disease.

Effectiveness of ScreeningEffectiveness of Screening

The interval between “diagnosis” of 
disease at screening and when it would have 
been detected from clinical symptoms.been detected from clinical symptoms.

Survival may appear to be increased 
detected cases simply 

because diagnosis was made earlier in the 
course of the disease.





Effectiveness of ScreeningEffectiveness of Screening

3. Length bias (prognostic selection):

---- The overrepresentation among screen
detected cases of those with a long pre
clinical phase, and thus a more favorable 
prognosis.prognosis.

--- Those with a long pre
more readily detectable by screening than 
more rapidly progressing cases with a 
short pre-clinical phase.

Effectiveness of ScreeningEffectiveness of Screening

Length bias (prognostic selection):

The overrepresentation among screen-
detected cases of those with a long pre-
clinical phase, and thus a more favorable 

Those with a long pre-clinical phase are 
more readily detectable by screening than 
more rapidly progressing cases with a 

clinical phase.





Effectiveness of ScreeningEffectiveness of Screening

4. Over-diagnosis bias:

---- Persons who screen positive and are truly 
disease free (false positives), yet are 
erroneously diagnosed as having the 
disease.disease.

--- Since these persons are truly disease 
free, we expect a more favorable long
term outcome – giving the appearance of 
an effective screening program.

Effectiveness of ScreeningEffectiveness of Screening

diagnosis bias:

Persons who screen positive and are truly 
disease free (false positives), yet are 
erroneously diagnosed as having the 

Since these persons are truly disease 
free, we expect a more favorable long-

giving the appearance of 
an effective screening program.
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Screening in the field

To identify asymptomatic carriers who may transmit the diseases

To identify the true magnitude of the outbreak

To identify early syndromes of communicable diseases

Entrance and exit screeningEntrance and exit screening

Mass event surveillance/screening

To identify asymptomatic carriers who may transmit the diseases

To identify the true magnitude of the outbreak

To identify early syndromes of communicable diseases

Mass event surveillance/screening



Screening in outbreaks



…CRE screening was useful for detecting 
patients with asymptomatic CRE carriage 
but was time consuming and costly.

…CRE screening was useful for detecting 
patients with asymptomatic CRE carriage 
but was time consuming and costly.



…785 tested 84 seropositive…
This figure by far exceeds the nationwide number of 
notified symptomatic acute Q fever patients and illustrates 
the magnitude of the Dutch Q fever outbreak. 

…785 tested 84 seropositive…
This figure by far exceeds the nationwide number of 
notified symptomatic acute Q fever patients and illustrates 
the magnitude of the Dutch Q fever outbreak. 



…in addition to the 14 patients with 
Brucellosis, 2 other members were also 
found to be infected by the screening test.found to be infected by the screening test.



The World Health Organization recommends 
exit screening…

…Thermal scanners…
…complete a questionnaire…

…there are strong incentives for those wishing to 
fly to deny symptoms even if they have them 

…during the SARS (severe acute respiratory 
syndrome) epidemic, are not encouraging

can only pick up those who develop 
symptoms while travelling…

The cost of this unsuccessful programme
was $CA17m (£9m; €12m; $15m)

…None of them was confirmed to have a 
raised temperature…

fly to deny symptoms even if they have them 
and to take an antipyretic such as aspirin to 
bring down their temperature if they have a 
fever.



In 2016, fever screening stations 
at the Taiwan point of entry (PoE
detected 25,286 inbound travelers 
with fever. After evaluation, 3,735 with fever. After evaluation, 3,735 
travelers were tested, out of which 
5 were confirmed to be infected 
with the Zika virus



Screening in outbreak settings faces same 
challenges

Cost effectiveness

Appropriate case management and infection control

Acceptance of subjects

Screening in outbreak settings faces same 

Appropriate case management and infection control



Exercise: Mass Event Surveillance in TEPHINET 
2017

• Approximately 1,100 delegates, (600 International, 500 Thai)

Exercise: Mass Event Surveillance in TEPHINET 

Approximately 1,100 delegates, (600 International, 500 Thai)



Q1 Diseases to be screened

• Hypotension 

• MERS- CoV

• Diarrhea

• Ebola

Q1 Diseases to be screened



Q1 Diseases to be screened

• Hypotension

• MERS- CoV

• Diarrhea

• Ebola

Q1 Diseases to be screened



Q2 Screening test

• Thermal scan 

• Short questionnaire for syndromes  

• Ebola PCR kit

• MERS COV PCR kit

Short questionnaire for syndromes  



Q2 Screening test

• Thermal scan 

• Short questionnaire for syndromes  

• Ebola PCR kit

• MERS COV PCR kit

Short questionnaire for syndromes  



Q3 case management facilities

• First aid room

• Medical record

• Negative pressure ambulance 

• Designated hospital

Q3 case management facilities



Total delegates checked in   N = 1,070

Finding: Screening

All passed through Thermoscan

TEPHINET = 649 (61%)   Thai NES = 421 (39%)

Participating in URI screening 
789 delegates (74%)

All passed through Thermoscan
(100%)

Total delegates checked in   N = 1,070

Finding: Screening

TEPHINET = 649 (61%)   Thai NES = 421 (39%)

Hot objects
11 times No fever

detected
Human BT 37.5 - 38 

16 times

14  With URI
None met  Case 

definition

detected



Thermoscan: 
Require experienced operators to avoid false alarm 

May not detect fever even sensitivity and threshold were set properly (antipyretics)

Travel insurance should be emphasized prior to travel

Mass event surveillance should be integrated with 

Key experience

Mass event surveillance should be integrated with 
participants  

Protect yourself with PPE !

experienced operators to avoid false alarm (sunlight background, hot objects)

May not detect fever even sensitivity and threshold were set properly (antipyretics)

insurance should be emphasized prior to travel

integrated with medical service for 

Key experience

integrated with medical service for 

Protect yourself with PPE !



Thank you !


