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A. Define the Problem (PLAN)

• With lifting of COVID related restrictions, 
overseas travel is on the rise. Travel clinics are 
seeing increased numbers of consultations.

• The pre-travel consultation requires a 
comprehensive evaluation of travellers’ 
comorbidities, overseas itinerary, previous 
vaccination history to make appropriate 
recommendations. 

• The large amount of information gathering and 
counselling required for each consultation is 
challenging for ID physicians and patients to 
complete in an efficient manner.

• The average number of consults at the NUH 
Traveller’s Health and Vaccination Clinic (THVC) 
per month is increasing and the baseline median
amount of time per travel clinic consult is 65
minutes.

B. Goal (PLAN) Set SMART goals  |  Specific, Measurable, Achievable, Relevant, Time-based |

To reduce the amount of consultation time taken for travel health and 
vaccination consults at the NUH Traveller’s Health and Vaccination 
Clinic (THVC) from median of 65 minutes to less than 48 minutes (at 
least 25%) within 6 months. 

C. Problem Analysis (PLAN) Gap Analysis

Long consultation time

Staff   
Patients

System Process

Consult has to
be thorough

Ensure healthcare 
standardsEnsure patient safety

ID SRs take longer for consults

Less experienced

Lack of knowledge

Insufficient prior tutorials

Lack resources

Lack of familiarity with travel 
destination

Possible travel 
destinations too varied

Need to look up travel 
precautions during clinic

Difficult comms

Patient understanding

Patient expectations

Physician familiarity 
with counselling

Complex patients

More comorbidities

Elderly

Immunocompromised
Contraindications to 
vaccines/meds

Complex itinerary

Exotic travel destination
Long travel duration

High risk activities

Health literary

Lack knowledge on travel precautions

Inherent beliefs

Increasing number of 
pre-travel consults

Multiple 
patients seen 
in one consult

Maintain patient safety

Maintain patient 
satisfaction

Spend time to 
address concerns

Preserve time for 
nurse vaccination

Monitoring for 
vaccine complications

Pre-consult 
info brief

No platform for patient to 
provide more info

No additional staff 
to elicit info

Too much required of 
doctor in consult

Doctor not sure what 
to highlight

Pre-travel consult 
only one session

Patient travelling soon

Lack resources

More people 
travelling overseas

Less border 
restrictions 
post COVID

Easier to see 
family/friends with 
same itinerary in 
one consult

Tutorials exam 
focused rather than 
on clinical process
Travel med tutorials only 
at certain time of year

Patient familiarity with 
travel consult process

Insufficient tutorials

Insufficient tutorials

Lack of resources

F. Strategy for Spreading/ Sustaining (ACT)

Patient 
education

- Translate patient info 
sheet into other 
languages 

- Make soft copy of 
patient info sheet more 
accessible (e.g. NUH 
website, NUHS app)

AI Chatbot Innovation

- Obtain funding to purchase 
handheld devices (e.g. tablets) to 
further implement AI Chatbot

- Development of NUH/in-house 
AI chatbot, to improve data 
encryption and patient 
confidentiality

Training

- Greater emphasis on 
travel medicine and 
consultation in ID senior 
resident training

- Didactic tutorial, quiz 
and role-play scenarios 
for challenging travel 
medicine consults all to 
be incorporated into SR 
teaching syllabus 

Collaboration with Paediatric
Infectious Diseases

Introduce interventions such as 
resident training, info sheet for 
combined adult-paediatrics travel 
clinic

Implementation of AI 
Chatbots to other ID clinics

Target clinics which also 
incorporate patient counselling 
heavily (e.g. HIV clinic, NUCOT 
pre-transplant clinic) 

Involve allied health clinicians 
(e.g. nursing, pharmacists) in use 
of AI Chatbots to enhance patient 
counselling
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C. Problem Analysis (PLAN) Value Stream Map

4

Patient plans for overseas travel

Arranges clinic consult with NUH Travellers’ Health and 
Vaccination Clinic (THVC)

THVC nurses administer required pre-travel 
vaccinations

THVC nurses monitor for vaccine side 
effects (e.g. anaphylaxis)

Patient collects prophylactic medications from pharmacy

Patient informs THVC registration staff of travel 
destination

Pre-consult: ID physician reviews patient travel 
destination, comorbidities, current medications

Consult: ID physician gathers more information on travel itinerary 
(e.g. country/city of travel, planned activities) and patient 

preferences (e.g. reduce risk of diarrhoea when in remote areas)

Consult: ID physician counsels patient on travel precautions, risks 
and benefits of specific vaccinations and prophylactic medications 

(e.g. Malaria, Traveller’s diarrhoea, Altitude sickness)

Wait time: 20-25min

Wait time: 20min

Wait time: 5min

Wait time: 10min

Wait time: 30-60min
(Longer if difficult comms)

Wait time: 30min

Wait time: 
5min

*Wait times estimated based on expert opinion 
from THVC ID consultants, nurses, PSAs
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C. Problem Analysis (PLAN) Value Stream Map
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SN Description People responsible Date of implementation

1.1 Creation of tutorial sessions and teaching material on pre-
travel consultations for Infectious Diseases Senior Residents

Dr Matthew Koh, Dr Nicholas Ngiam, 
Dr Wilson Goh, Dr Nicholas Chan, Dr 
Jolene Oon

9/1/24

1.2 Convert teaching material used during travel medicine tutorial 
to reference material for easy look up of information during 
clinic sessions. (Appendix A)

Dr Matthew Koh, Dr Nicholas Ngiam, 
Dr Wilson Goh, Dr Nicholas Chan, Dr 
Jolene Oon

16/1/24

2.1 Create information sheet for patients. Provides info on what 
to expect during travel consultation and also important travel 
precautions to take. (Appendix B) 

Dr Matthew Koh, Dr Brenda Mae 
Salada, Dr Jolene Oon, Sun Weimin, 
Hafizah Binte Dolmad

30/1/24

2.2 Patient info sheet implemented into travel clinic workflow. 
Provided before physical consult in hard and soft copy forms. 

Dr Matthew Koh, Dr Brenda Mae 
Salada, Dr Jolene Oon, Sun Weimin, 
Hafizah Binte Dolmad

7/2/24

3 Design and implement an artificial intelligence large language 
model (AI LLM) based chatbot, provided to patients before 
travel consultation. (Appendix C) Aims: 
a) Allow patients to input travel info and have frequently 

asked questions (FAQs) already answered before consult.
b) Physicians able to read patient travel details, queries and 

AI chatbot answers on same device. Saves time answering 
FAQs and helps physicians focus consult on specific 
concerns that traveller input into chatbot.

Dr Matthew Koh, Dr Nicholas Ngiam, 
Dr Wilson Goh, Dr Nicholas Chan, Dr 
Brenda Mae Salada, Dr Jolene Oon, 
Sun Weimin, Hafizah Binte Dolmad

27/3/24

D. Interventions & Action Plan (DO)



D. Interventions & Action Plan (DO)

8

Patient plans for overseas travel

Registers with NUH Travellers’ Health and Vaccination Clinic 
(THVC). Provided patient info sheet on travel precautions

THVC nurses administer required pre-travel 
vaccinations

THVC nurses monitor for vaccine side 
effects (e.g. anaphylaxis)

Patient collects prophylactic medications from pharmacy

Pre-consult: Patient provided device with AI LLM chatbot to 
input travel info and answer FAQs

Consult: ID physician reviews chatbot inputs and responses. 
Takes further history on travel itinerary structured with 

assistance of tutorial and reference material

Consult: ID physician does patient counselling on travel 
precautions, vaccinations and prophylactic medications 

with assistance of reference teaching material

Time: 20 - 25min

Time: 20min

Time: 10min

Time: 10 - 20min

Time: 10 - 20min

Time: 5min

Note: Points of QI Interventions indicated in green boxes, with 
improved estimated wait times in yellow boxes

Improved process mapping



E. Benefits / Results (CHECK)
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Median time taken per travel clinic consult

Tutorial and 
reference 

material for SRs

Patient info sheet Baseline median 
time per travel 
consult: 65 min 

Travel clinic Chatbot

Post 
intervention 
median time per 
travel consult: 
45 min 

Median time taken per NUH THVC consult successfully decreased from 65 
minutes pre intervention to 45 minutes (>25% decrease) post-intervention

Number of 
patients seen

32 27 24 30 36 29 31 27



F. Strategy for Spreading/ Sustaining (ACT)

Patient 
education

- Translate patient info 
sheet into other 
languages 

- Make soft copy of 
patient info sheet more 
accessible (e.g. NUH 
website, NUHS app)

AI Chatbot Innovation

- Obtain funding to purchase 
handheld devices (e.g. tablets) to 
further implement AI Chatbot

- Development of NUH/in-house 
AI chatbot, to improve data 
encryption and patient 
confidentiality

Training

- Greater emphasis on 
travel medicine and 
consultation in ID senior 
resident training

- Didactic tutorial, quiz 
and role-play scenarios 
for challenging travel 
medicine consults all to 
be incorporated into SR 
teaching syllabus 

Collaboration with Paediatric
Infectious Diseases

Introduce interventions such as 
resident training, info sheet for 
combined adult-paediatrics travel 
clinic

Implementation of AI 
Chatbots to other ID clinics

Target clinics which also 
incorporate patient counselling 
heavily (e.g. HIV clinic, NUCOT 
pre-transplant clinic) 

Involve allied health clinicians 
(e.g. nursing, pharmacists) in use 
of AI Chatbots to enhance patient 
counselling



Appendix A: Tutorial slides/reference material example



Appendix B: Patient info sheet example



Appendix C: AI LLM Chatbot to assist travel consult

Interface
Suggested questions/FAQs 
for patients to ask Chatbot 

Example of sample query to AI Chatbot and responses:
You: I am only staying in the city Mumbai, and only going shopping and 
temples. I have no health conditions.

Travel clinic assistant:
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