[image: ]                           AFENET Secretariat  
 Lugogo House, Ground Floor (Wings B&C)
Plot 42, Lugogo By-Pass
P.O BOX 12874, Kampala, Uganda
Tel: +256 417 700 650
Fax: +256 312 265 595
www.afenet.net
January 30, 2026 

PROCUREMENT REFERENCE NUMBER: AFENET/SEC / RFP/2026/01/001

REQUEST   FOR PROPOSAL: INDIVIDUAL/TEAM CONSULTANCY SERVICE TO EVALUATE PopCAB IMPLEMENTATION IN KENYA, TANZANIA, AND UGANDA

   INTRODUCTION
Established in 2005, the African Field Epidemiology Network (AFENET) is a non-profit networking and service alliance of Field Epidemiology (and Laboratory) Training Programs (FELTPs), and other applied epidemiology training programs. AFENET is dedicated to helping ministries of Health in Africa build strong, effective, sustainable programs and capacity to improve public health systems on the continent.

AFENET, in collaboration with the US CDC, is seeking an individual/team of consultants with relevant training and professional experience to conduct an evaluation of PopCAB implementation in Kenya, Tanzania and Uganda. The anticipated duration of the consultancy is 35 consultancy days spread over 4 months (March- June 2026).

BACKGROUND 
Population Connectivity Across Borders (PopCAB) is a participatory methodology used to characterize population movement patterns and connectivity to inform public health decision making for preparedness, readiness, and response to public health threats. Further information on PopCAB can be found at the PopCAB tool kit and in the manuscript which can be found here and also attached to the advert. 

PopCAB has been implemented in Kenya, Tanzania, and Uganda to support cross-border health security, outbreak preparedness, and surveillance planning. As PopCAB has expanded across multiple countries in East Africa, it is essential to systematically evaluate how the approach has been implemented, determine the extent to which findings have informed timely public health action, and identify opportunities to improve efficiency and impact. This evaluation will provide evidence to guide future PopCAB implementation and strengthen its contribution to public health decision-making at national and regional levels.
It is against this background that AFENET seeks to hire an individual/team of consultants to evaluate PopCAB Implementation in Kenya, Tanzania, and Uganda

PURPOSE  OF THE CONSULTANCY 
The purpose of this evaluation is to review PopCAB implementation in Kenya, Tanzania, and Uganda during the 2023-2025 period; assess the extent to which findings were used to inform public health action; and identify opportunities to improve the PopCAB process for greater efficiency, effectiveness, and impact


SCOPE OF WORK
The consultant will perform the following tasks:

a) Describe PopCAB implementation, outputs and capacity building impact: Compile and summarize PopCAB activities across countries by documenting implementation context, objectives, timelines, stakeholders, and geographic scope; assess how PopCAB was used in outbreak response and non-outbreak settings and its contribution to strengthening health worker skills; review key outputs and resource requirements; and compare implementation approaches, highlighting strengths, challenges, and lessons learned.

b) Assess use of PopCAB findings for public health action: Examine how PopCAB findings informed public health actions at national and regional levels; identify key enablers and barriers to the use of findings and recommendations; and evaluate the extent to which these align with   security priorities.

c) Analyze and synthesize cross-country findings: Conduct a comparative analysis across Kenya, Tanzania, and Uganda to identify common themes, differences, and lessons learned; highlight best practices and areas for improvement across all stages of implementation.

d) Conduct stakeholder engagement and validation of findings: Facilitate remote/virtual validation workshops with stakeholders from Kenya, Tanzania, and Uganda to review preliminary findings; incorporate stakeholder feedback to refine conclusions and strengthen recommendations

   METHODOLOGY
The evaluation will employ a qualitative approach, with activities conducted virtually, including:
a) Document review: PopCAB workplans/concept notes, training plans and materials, reports, maps, and other related documentation from Kenya, Tanzania, and Uganda.

b) Virtual key informant interviews: Conduct interviews with implementers, government officials, cross-border health actors, and partner organizations to gather insights on implementation and use of findings.

c) Comparative analysis: Perform a cross-country synthesis to identify themes, variations, and lessons learned.

d) Virtual validation workshops: Facilitate structured stakeholder workshops to validate preliminary findings and refine recommendations.

EXPECTED OUTCOMES
a) Enhanced understanding of PopCAB’s value, limitations, and operational relevance within the East African context.

b) Actionable recommendations to improve the efficiency, effectiveness, and impact of PopCAB implementation.

c) Strengthened regional collaboration and harmonized approaches for cross-border population mapping and health security.
EXPECTED DELIVERABLES
	Deliverable
	Consultancy days
	Estimated time frame

	Inception report outlining the evaluation approach, tools, timeline, and workplan
	2
	March

	Desktop document review
	10
	March

	Approved data collection tools and completed virtual key informant interviews
	5
	April - May

	A consolidated evaluation and comparative report describing PopCAB implementation across Kenya, Tanzania, and Uganda, highlighting similarities, differences, lessons learned, and the use of findings for public health action.
	15
	April - May

	Validation workshop/Virtual oral presentation 
	3
	June



  
DURATION OF ENGAGEMENT: 
The consultancy is expected to be completed over 4 months, inclusive of data collection, analysis, validation, and reporting. The level of effort is estimated at 35 consultancy days, with expected deliverables as indicated above


DUTY STATION:
The consultant will conduct the assignment in  remotely  in  3 countries (Uganda, Kenya, and Tanzania ),and we  donot  anticipate  any  travels  to  the  three  countries 

REPORTING LINES
The consultant will report to the project coordinator at the AFENET secretariat and work closely with country focal points and the US CDC. Regular progress updates will be provided throughout the consultancy period to ensure that ongoing work is aligned with the purpose of the consultancy.

QUALIFICATION AND EXPERIENCE
The ideal candidate for this consultancy should possess  the  following; 
Required Qualifications
a) Advanced degree in public health, epidemiology, social sciences, anthropology, or a related field.
b) Academic training on public health evaluation
c) Familiarity with East African public health systems and cross-border health dynamics.
d) Strong analytical, writing, and communication skills.

Required experience
a) Experience conducting qualitative research
b) Demonstrated experience conducting qualitative evaluations or assessments.
c) Demonstrated experience in conducting public health evaluations
d) Experience working in limited resource settings is an added advantage

Language requirements
Fluency in spoken and written English is mandatory while a working knowledge of Kiswahili is an added advantage

PERFORMANCE CRITERIA 
The performance of the consultant will be evaluated bi-weekly, with the following criteria:
· Timely implementation of activities.
· Ability to meet deadlines in terms of reporting.
· Quality of the implementation of the assigned tasks


EVALUATION AND QUALIFICATION CRITERIA
1. General educational qualification and relevant training (20 points)
2. Experience related to the assignment (20 points)
3. Detailed and applicable responses to the objectives and deliverables of the consultancy (35 points)
4. Detailed Budget (10 points)
5. Detailed work plan (10 points)
6. Language skills (5 Points)

INTERESTED CANDIDATES ARE REQUESTED TO SUBMIT THE FOLLOWING DOCUMENTS TO AFENET FOR CONSIDERATION:

a)	Technical proposal not exceeding 5 pages on:
•	Understanding and interpretation of the Terms of Reference for the consultancy
•	Workplan, time, and activity schedule for the deliverables
•	Budget for the Consultancy
b)	Curriculum Vitae of the Consultant as well as the CV of any other individuals supporting the consultant
c)        Capacity statement
•	Including relevant experience related to the assignment (include samples of two most recent similar works and/or references for the same)
•	Contacts of at least three organizations previously worked for



INVITATION 
AFENET invites eligible and qualified individuals to indicate their interest in providing the services. Applicants should provide information demonstrating that they have the required qualifications and relevant experience to perform the services.
Further information can be obtained by sending an inquiry to secprocurement@afenet.net. and copy  skyambadde@afenet.net  

RESPONSE TO THE CALL
Electronic submission of the applicant’s resume, Expression of Interest letter, and relevant documentation should be submitted to  secprocurement@afenet.net and copied to skyambadde@afenet.net 
 
The deadline for receipt of proposals is Friday  February  13,2026- 17;00hrs GMT.

Please click the link below   to access the Standard Forms and additional information on PopCAB











*ONLY successful candidates shall be contacted for an interview.
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[bookmark: _Toc441693853]Section.  Technical Proposal - Standard Forms



A.	Technical Proposal Submission Form.



B.	Consultant’s Organization and Experience



C.	Comments and suggestions of Consultants on the Terms of Reference and on data, services, and facilities to be provided by the Client.



D.	Description of Approach, Methodology, and Work Plan in Responding to the Terms of Reference



E.	Team Composition and Task Assignments.



F.	Format of Curriculum Vitae (CV) for Proposed Professional Staff.



G.	Time Schedule for Professional Personnel.



H.	Activity (work) schedule.






A. TECHNICAL PROPOSAL SUBMISSION FORM



{Location, Date}



To:	{Name and address of Client}



Sir / Madam:



I, the undersigned, offer to provide the services for {Title of services to provide and Procurement Number} in accordance with your Request for Proposals dated {Date} and our Proposal.  We are hereby submitting our Proposal, which includes this Technical Proposal and a Financial Proposal 



I declare that we have no conflict of interest in relationship to performance of this assignment.



If negotiations are held during the period of validity of the Proposal, i.e., before {Date} we undertake to negotiate on the basis of the proposed staff.  My Proposal is binding upon me and subject to the modifications resulting from Contract negotiations.



I understand you are not bound to accept any Proposal you receive.



I remain,



Yours sincerely,





Authorised Signature:

Name of  the  Individual Consultant

Address:


B. CONSULTANT’S PROFILE  AND EXPERIENCE







A brief description of the Consultant’s Profile  and an outline of the recent experience of the Consultant that is most relevant to the assignment. In the case of a joint venture, information on similar assignments shall be provided for each partner. For each assignment, the outline should indicate the names of the Consultant’s Key Experts and Sub-consultants who participated, the duration of the assignment, the contract amount (total and, if it was done in a form of a joint venture or a sub-consultancy, the amount paid to the Consultant), and the Consultant’s role/involvement.



A - Consultant’s Profile 



1. Provide here a brief description of your  background and profile 





B - Consultant’s Experience





1. List only previous similar assignments successfully completed in the last 3 years.

2. List only those assignments for which the Consultant was individually  contracted by the Client or was one of the joint venture partners. Assignments completed by the Consultant through other consulting firms cannot be claimed as the relevant experience of the Consultant, or that of the Consultant’s partners or sub-consultants, but can be claimed by the Experts themselves in their CVs. The Consultant should be prepared to substantiate the claimed experience by presenting copies of relevant documents and references if so requested by the Client.

		Duration



		Assignment name/& brief description of main deliverables/outputs

		Name of Client & Country of Assignment



		Approx. Contract value (in US$ equivalent)/ Amount paid to your firm

		Role on the Assignment



		

		

		

		

		



		{e.g., Jan.2009– Apr.2010}

		{e.g., “Job Evaluation and development of Job Description for… }

		{e.g., UN, EU, …, country}

		{e.g., US$1 mill/US$0.5 mill}



		{e.g., Lead partner in a JV A&B&C}



		

		

		

		

		



		{e.g., Jan-May 2008}

		{e.g., Conducted compensation and benefit analysis for an international public organizations .........}

		{e.g., UN, EU, …, country}

		{e.g., US$0.2 mil/US$0.2 mil}

		{e.g., sole Consultant}



		

		

		

		

		





C. COMMENTS AND SUGGESTIONS OF CONSULTANTS ON THE TERMS OF REFERENCE AND ON DATA, SERVICES, AND FACILITIES TO BE PROVIDED BY THE CLIENT







Comments and suggestions on the Terms of Reference that could improve the quality/effectiveness of the assignment; and on requirements for counterpart staff and facilities, which are provided by the Client, including: administrative support, office space, local transportation, equipment, data, etc.





A - On the Terms of Reference





{improvements to the Terms of Reference, if any}





B - On Counterpart Staff and Facilities





{comments on counterpart staff and facilities to be provided by the Client. For example, administrative support, office space, local transportation, equipment, data, background reports, etc., if any} 










D. DESCRIPTION OF APPROACH, METHODOLOGY, AND WORK PLAN IN RESPONDING TO THE TERMS OF REFERENCE







A description of the approach, methodology and work plan for performing the assignment, including a detailed description of the proposed methodology and staffing for training, if the Terms of Reference specify training as a specific component of the assignment.



{Suggested structure of your Technical Proposal}:



a) Technical Approach and Methodology 

b) Work Plan

c) Organization and Staffing}



a)	Technical Approach and Methodology.{Please explain your understanding of the objectives of the assignment as outlined in the Terms of Reference (TORs), the technical approach, and the methodology you would adopt for implementing the tasks to deliver the expected output(s), and the degree of detail of such output. Please do not repeat/copy the TORs in here.}



b)	Work Plan.{Please outline the plan for the implementation of the main activities/tasks of the assignment, their content and duration, phasing and interrelations, milestones (including interim approvals by the Client), and tentative delivery dates of the reports. The proposed work plan should be consistent with the technical approach and methodology, showing your understanding of the TOR and ability to translate them into a feasible working plan. A list of the final documents (including reports) to be delivered as final output(s) should be included here. The work plan should be consistent with the Work Schedule Form.}



c)	Organization and Staffing.{Please describe the structure and composition of your team, including the list of the Key Experts, Non-Key Experts and relevant technical and administrative support staff.}
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Technical Proposal - Standard Forms	



U. TEAM COMPOSITION AND TASK ASSIGNMENTS



		1.  Key Experts

		

		



		Name

		Position

		Task



		



		

		



		



		

		



		



		

		



		



		

		



		



		

		









		2.  Non-Key Experts, if any



		Name

		Position

		Task



		



		

		



		



		

		



		



		

		



		



		

		









F. FORMAT OF CURRICULUM VITAE (CV) FOR PROPOSED PROFESSIONAL STAFF





		Position Title and No.

		{e.g., K-1, TEAM LEADER}



		Name of Expert:

		{Insert full name}



		Date of Birth:

		{day/month/year}



		Country of Citizenship/Residence

		







Education: {List college/university or other specialized education, giving names of educational institutions, dates attended, degree(s)/diploma(s) obtained}

________________________________________________________________________

________________________________________________________________________



Employment record relevant to the assignment: {Starting with present position, list in reverse order. Please provide dates, name of employing organization, titles of positions held, types of activities performed and location of the assignment, and contact information of previous clients and employing organization(s) who can be contacted for references. Past employment that is not relevant to the assignment does not need to be included.}



		Period

		Employing organization and your title/position. Contact infor for references

		Country 

		Summary of activities performed relevant to the Assignment



		[e.g., May 2005-present]

		[e.g., Ministry of ……, advisor/consultant to…



For references: Tel…………/e-mail……; Mr. Hbbbbb, deputy minister]

		

		



		

		

		

		



		

		

		

		







Membership in Professional Associations and Publications: ______________________________________________________________________



Language Skills (indicate only languages in which you can work): ______________

______________________________________________________________________












Adequacy for the Assignment:



		Detailed Tasks Assigned on Consultant’s Team of Experts: 



		Reference to Prior Work/Assignments that Best Illustrates Capability to Handle the Assigned Tasks



		{List all deliverables/tasks as in TECH- 5 in which the  Expert will be involved)









		







		

		



		

		





	



Expert’s contact information: (e-mail…………………., phone……………)



Certification:

I, the undersigned, certify that to the best of my knowledge and belief, this CV correctly describes myself, my qualifications, and my experience, and I am available to undertake the assignment in case of an award. I understand that any misstatement or misrepresentation described herein may lead to my disqualification or dismissal by the Client, and/or sanctions by the Bank. 



										{day/month/year}



Name of Expert 					 Signature 					Date





										{day/month/year}



Name of authorized 				Signature						Date

Representative of the Consultant 

(the same who signs the Proposal)	
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Section.  Technical Proposal - Standard Forms	



G. TIME SCHEDULE FOR PROFESSIONAL PERSONNEL



		

		

		

		Weeks (in the Form of a Bar Chart)



		Name

		Position

		Reports Due/Activities

		1

		2

		3

		4

		5

		6

		7

		8

		Number of Weeks



		







		

		

		

		

		

		

		

		

		

		

		



Subtotal (1)



		







		

		

		

		

		

		

		

		

		

		

		



Subtotal (2)



		







		

		

		

		

		

		

		

		

		

		

		



Subtotal (3)



		







		

		

		

		

		

		

		

		

		

		

		



Subtotal (4)



		





		

		

		

		

		

		

		

		

		

		

		









Full-time:	{key}		Part-time:	{key}

Reports Due:	{key}

Activities Duration:	{key}



Signature:	

{Authorised representative}

Full Name:	

Title:	

Address: 	



		A. Field Investigation and Study Items




		

		[1st, 2nd, etc. are weeks from the start of assignment.]





		

		

1st

		

2nd

		

3rd

		

4th

		

5th

		

6th

		

7th

		

8th







		

Activity (Work)

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		





H. ACTIVITY (WORK) SCHEDULE



























		

B. Completion and Submission of Reports




		Reports

		Date





		

1.	Engagement with Various stakeholders

		



		

2.	Draft Report 

		



		

3.	Final Report
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A.	Financial Proposal Submission Form.



B.	Summary of Costs.



C.	Breakdown of Price per Activity.



D.    Breakdown of Reimbursable Expenses




A. FINANCIAL PROPOSAL SUBMISSION FORM



{Date}



To:	{Name and address of Client]







Sir / Madam:



	I, the undersigned, offer to provide the consulting services for {Title of consulting services and Procurement Number} in accordance with your Request for Proposals dated {Date} and our Proposal (Technical and Financial Proposals).  My attached Financial Proposal is for the sum of {Amount in words and figures}.  This amount is exclusive of the local taxes which shall be identified during negotiations and shall be added to the above amount. 



	My  Financial Proposal shall be binding upon me subject to the modifications resulting from Contract negotiations, up to expiration of the validity period of the Proposal, i.e., {Date}.



	Commissions and gratuities, if any, paid or to be paid by us to agents relating to this Proposal and Contract execution, if we are awarded the Contract, are listed below:





		Name and Address 

of Agents

		Amount and 

Currency

		Purpose of Commission

or Gratuity



		

___________________

		

_________________

		

__________________



		

___________________

		

_________________

		

__________________



		

___________________

		

_________________

		

__________________



		

		

		





I understand you are not bound to accept any Proposal you receive.



	Yours sincerely,





Authorised Signature:

Name of  the  Consultant 

Address:

	35
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Section.  Financial Proposal - Standard Forms	



B. SUMMARY OF COSTS



		Item

		Cost





		

		



		

		



		Cost of the Financial Proposal 

		



		Including:

		



		(1) Remuneration 

		



		(2)Reimbursables

		



		Total Cost of the Financial Proposal:

		











C. BREAKDOWN OF REMUNERATION 

When used for Lump-Sum contract assignment, information to be provided in this Form shall only be used to demonstrate the basis for the calculation of the Contract’s ceiling amount;to calculate applicable taxes at contract negotiations; and, if needed, to establish payments to the Consultant for possible additional services requested by the Client. This Form shall not be used as a basis for payments under Lump-Sum contracts 

		A. Remuneration	



		No.

		Name

		Position (as in TECH-6)

		Person-month Remuneration Rate

		Time Input in Person/Month

(from TECH-6)

		Amount 

		Total 



		

		Key Experts



		

		

		

		

		

		

		



		K-1

		

		

		[Home]

		

		

		



		

		

		

		[Field]

		

		

		



		K-2

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		Non-Key  Experts 

		

		

		

		

		

		

		



		N-1

		

		

		[Home]

		

		

		



		N-2

		

		

		[Field]

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		Total Costs

		

		

















D.  BREAKDOWN OF REIMBURSABLE EXPENSES



When used for Lump-Sum contract assignment, information to be provided in this Form shall only be used to demonstrate the basis for calculation of the Contract ceiling amount, to calculate applicable taxes at contract negotiations and, if needed, to establish payments to the Consultant for possible additional services requested by the Client. This form shall not be used as a basis for payments under Lump-Sum contracts 



		B. Reimbursable Expenses	



		N°

		Type of Reimbursable Expenses

		Unit

		Unit Cost

		Quantity

		Amount

		

		

		



		

		{e.g., Per diem allowances**}

		{Day}

		

		

		

		

		

		



		

		{e.g., International flights}

		{Ticket}

		

		

		

		

		

		



		

		{e.g., In/out airport transportation} 

		{Trip}

		

		

		

		

		

		



		

		{e.g., Communication costs between Insert place and Insert place}

		

		

		

		

		

		

		



		

		{ e.g., reproduction of reports}

		

		

		

		

		

		

		



		

		{e.g., Office rent}

		

		

		

		

		

		

		



		

		....................................

		

		

		

		

		

		

		



		

		{Training of the Client’s personnel – if required in TOR}

		

		

		

		

		

		

		



			Total Costs



		

		

		

		







Legend: 

“Per diem allowance” is paid for each night the expert is required by the Contract to be away from his/her usual place of residence. Client can set up a ceiling
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Technical Proposal - Standard Forms


Section. Technical Proposal - Standard Forms


A. Technical Proposal Submission Form.


B. Consultant’s Organization and Experience


C. Comments and suggestions of Consultants on the Terms of Reference and on
data, services, and facilities to be provided by the Client.


D. Description of Approach, Methodology, and Work Plan in Responding to the
Terms of Reference


E. Team Composition and Task Assignments.


F. Format of Curriculum Vitae (CV) for Proposed Professional Staff.


G. Time Schedule for Professional Personnel.


H. Activity (work) schedule.







Technical Proposal - Standard Forms


A. TECHNICAL PROPOSAL SUBMISSION FORM


{Location, Date}


To: {Name and address of Client}


Sir / Madam:


I, the undersigned, offer to provide the services for {Title of services to provide and
Procurement Number} in accordance with your Request for Proposals dated {Date}
and our Proposal. We are hereby submitting our Proposal, which includes this Technical
Proposal and a Financial Proposal


I declare that we have no conflict of interest in relationship to performance of this
assignment.


If negotiations are held during the period of validity of the Proposal, i.e., before {Date}
we undertake to negotiate on the basis of the proposed staff. My Proposal is binding
upon me and subject to the modifications resulting from Contract negotiations.


I understand you are not bound to accept any Proposal you receive.


I remain,


Yours sincerely,


Authorised Signature:
Name of the Individual Consultant


Address:







Technical Proposal - Standard Forms


B. CONSULTANT’S PROFILE AND EXPERIENCE


A brief description of the Consultant’s Profile and an outline of the recent experience of the
Consultant that is most relevant to the assignment. In the case of a joint venture,
information on similar assignments shall be provided for each partner. For each assignment,
the outline should indicate the names of the Consultant’s Key Experts and Sub-consultants
who participated, the duration of the assignment, the contract amount (total and, if it was
done in a form of a joint venture or a sub-consultancy, the amount paid to the Consultant),
and the Consultant’s role/involvement.


A - Consultant’s Profile


1. Provide here a brief description of your background and profile


B - Consultant’s Experience


1. List only previous similar assignments successfully completed in the last 3 years.


2. List only those assignments for which the Consultant was individually contracted by the
Client or was one of the joint venture partners. Assignments completed by the Consultant
through other consulting firms cannot be claimed as the relevant experience of the Consultant,
or that of the Consultant’s partners or sub-consultants, but can be claimed by the Experts
themselves in their CVs. The Consultant should be prepared to substantiate the claimed
experience by presenting copies of relevant documents and references if so requested by the
Client.


Duration Assignment name/&
brief description of main
deliverables/outputs


Name of Client
& Country of
Assignment


Approx.
Contract value


(in
US$ equivalent)/
Amount paid to


your firm


Role on the
Assignment


{e.g.,
Jan.2009–
Apr.2010}


{e.g., “Job Evaluation and
development of Job
Description for… }


{e.g., UN,
EU, …, country}


{e.g., US$1
mill/US$0.5
mill}


{e.g., Lead
partner in a JV
A&B&C}


{e.g., Jan-
May 2008}


{e.g., Conducted
compensation and benefit
analysis for an
international public
organizations .........}


{e.g., UN,
EU, …, country}


{e.g., US$0.2
mil/US$0.2 mil}


{e.g., sole
Consultant}







Technical Proposal - Standard Forms


C. COMMENTS AND SUGGESTIONS OF CONSULTANTS ON THE TERMS OF
REFERENCE AND ON DATA, SERVICES, AND FACILITIES TO BE PROVIDED BY
THE CLIENT


Comments and suggestions on the Terms of Reference that could improve the
quality/effectiveness of the assignment; and on requirements for counterpart staff and facilities,
which are provided by the Client, including: administrative support, office space, local
transportation, equipment, data, etc.


A - On the Terms of Reference


{improvements to the Terms of Reference, if any}


B - On Counterpart Staff and Facilities


{comments on counterpart staff and facilities to be provided by the Client. For example,
administrative support, office space, local transportation, equipment, data, background
reports, etc., if any}







Technical Proposal - Standard Forms


D. DESCRIPTION OF APPROACH, METHODOLOGY, AND WORK PLAN IN
RESPONDING TO THE TERMS OF REFERENCE


A description of the approach, methodology and work plan for performing the assignment,
including a detailed description of the proposed methodology and staffing for training, if the
Terms of Reference specify training as a specific component of the assignment.


{Suggested structure of your Technical Proposal}:


a) Technical Approach and Methodology
b) Work Plan
c) Organization and Staffing}


a) Technical Approach and Methodology.{Please explain your understanding of the
objectives of the assignment as outlined in the Terms of Reference (TORs), the
technical approach, and the methodology you would adopt for implementing the tasks
to deliver the expected output(s), and the degree of detail of such output. Please do
not repeat/copy the TORs in here.}


b) Work Plan.{Please outline the plan for the implementation of the main activities/tasks
of the assignment, their content and duration, phasing and interrelations, milestones
(including interim approvals by the Client), and tentative delivery dates of the reports.
The proposed work plan should be consistent with the technical approach and
methodology, showing your understanding of the TOR and ability to translate them
into a feasible working plan. A list of the final documents (including reports) to be
delivered as final output(s) should be included here. The work plan should be
consistent with the Work Schedule Form.}


c) Organization and Staffing.{Please describe the structure and composition of your
team, including the list of the Key Experts, Non-Key Experts and relevant technical
and administrative support staff.}
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U. TEAM COMPOSITION AND TASK ASSIGNMENTS


1. Key Experts
Name Position Task


2. Non-Key Experts, if any
Name Position Task
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F. FORMAT OF CURRICULUM VITAE (CV) FOR PROPOSED
PROFESSIONAL STAFF


Position Title and No. {e.g., K-1, TEAM LEADER}
Name of Expert: {Insert full name}
Date of Birth: {day/month/year}
Country of Citizenship/Residence


Education: {List college/university or other specialized education, giving names of
educational institutions, dates attended, degree(s)/diploma(s) obtained}
________________________________________________________________________
________________________________________________________________________


Employment record relevant to the assignment: {Starting with present position, list in
reverse order. Please provide dates, name of employing organization, titles of positions held,
types of activities performed and location of the assignment, and contact information of
previous clients and employing organization(s) who can be contacted for references. Past
employment that is not relevant to the assignment does not need to be included.}


Period Employing organization and
your title/position. Contact infor
for references


Country Summary of activities
performed relevant to
the Assignment


[e.g., May
2005-
present]


[e.g., Ministry of ……,
advisor/consultant to…


For references: Tel…………/e-
mail……; Mr. Hbbbbb, deputy
minister]


Membership in Professional Associations and Publications:
______________________________________________________________________


Language Skills (indicate only languages in which you can work): ______________
______________________________________________________________________
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Adequacy for the Assignment:


Detailed Tasks Assigned on Consultant’s
Team of Experts:


Reference to Prior Work/Assignments that
Best Illustrates Capability to Handle the
Assigned Tasks


{List all deliverables/tasks as in TECH- 5
in which the Expert will be involved)


Expert’s contact information: (e-mail…………………., phone……………)


Certification:
I, the undersigned, certify that to the best of my knowledge and belief, this CV correctly
describes myself, my qualifications, and my experience, and I am available to undertake the
assignment in case of an award. I understand that any misstatement or misrepresentation
described herein may lead to my disqualification or dismissal by the Client, and/or sanctions
by the Bank.


{day/month/year}


Name of Expert Signature Date


{day/month/year}


Name of authorized Signature Date
Representative of the Consultant
(the same who signs the Proposal)







Section. Technical Proposal - Standard Forms


G. TIME SCHEDULE FOR PROFESSIONAL PERSONNEL


Weeks (in the Form of a Bar Chart)
Name Position Reports


Due/Activities
1 2 3 4 5 6 7 8 Number of Weeks


Subtotal (1)


Subtotal (2)


Subtotal (3)


Subtotal (4)


Full-time: {key} Part-time: {key}
Reports Due: {key}
Activities Duration: {key}


Signature:
{Authorised representative}
Full Name:


Title:


Address:
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H. ACTIVITY (WORK) SCHEDULE


B. Completion and Submission of Reports


Reports Date


1. Engagement with Various stakeholders


2. Draft Report


3. Final Report


A. Field Investigation and Study Items


[1st, 2nd, etc. are weeks from the start of
assignment.]


1st 2nd 3rd 4th 5th 6th 7th 8th


Activity (Work)
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SECTION - FINANCIAL PROPOSAL - STANDARD FORMS


A. Financial Proposal Submission Form.


B. Summary of Costs.


C. Breakdown of Price per Activity.


D. Breakdown of Reimbursable Expenses
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A. FINANCIAL PROPOSAL SUBMISSION FORM


{Date}


To: {Name and address of Client]


Sir / Madam:


I, the undersigned, offer to provide the consulting services for {Title of
consulting services and Procurement Number} in accordance with your Request for
Proposals dated {Date} and our Proposal (Technical and Financial Proposals). My
attached Financial Proposal is for the sum of {Amount in words and figures}. This
amount is exclusive of the local taxes which shall be identified during negotiations
and shall be added to the above amount.


My Financial Proposal shall be binding upon me subject to the modifications
resulting from Contract negotiations, up to expiration of the validity period of the
Proposal, i.e., {Date}.


Commissions and gratuities, if any, paid or to be paid by us to agents relating
to this Proposal and Contract execution, if we are awarded the Contract, are listed
below:


Name and Address
of Agents


Amount and
Currency


Purpose of
Commission
or Gratuity


___________________ _________________ __________________


___________________ _________________ __________________


___________________ _________________ __________________


I understand you are not bound to accept any Proposal you receive.


Yours sincerely,


Authorised Signature:
Name of the Consultant


Address:
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B. SUMMARY OF COSTS


Item


Cost


Cost of the Financial Proposal


Including:


(1) Remuneration


(2)Reimbursables


Total Cost of the Financial Proposal:
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C. BREAKDOWN OF REMUNERATION
When used for Lump-Sum contract assignment, information to be provided in this Form shall only be used to demonstrate the basis for the
calculation of the Contract’s ceiling amount;to calculate applicable taxes at contract negotiations; and, if needed, to establish payments to the
Consultant for possible additional services requested by the Client. This Form shall not be used as a basis for payments under Lump-Sum
contracts


A. Remuneration


No.
Name Position (as


in TECH-6)


Person-month
Remuneration


Rate


Time Input in
Person/Month
(from TECH-6)


Amount Total


Key Experts


K-1 [Home]


[Field]


K-2


Non-Key Experts
N-1 [Home]


N-2 [Field]


Total Costs
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D. BREAKDOWN OF REIMBURSABLE EXPENSES


When used for Lump-Sum contract assignment, information to be provided in this Form shall only be used to demonstrate the basis for
calculation of the Contract ceiling amount, to calculate applicable taxes at contract negotiations and, if needed, to establish payments to the
Consultant for possible additional services requested by the Client. This form shall not be used as a basis for payments under Lump-Sum
contracts


B. Reimbursable Expenses


N° Type of Reimbursable
Expenses Unit Unit


Cost Quantity Amount


{e.g., Per diem allowances**} {Day}


{e.g., International flights} {Ticket}


{e.g., In/out airport
transportation} {Trip}


{e.g., Communication costs
between Insert place and Insert
place}
{ e.g., reproduction of reports}


{e.g., Office rent}
....................................
{Training of the Client’s
personnel – if required in
TOR}


Total Costs


Legend:
“Per diem allowance” is paid for each night the expert is required by the Contract to be away from his/her usual place of residence. Client can set
up a ceiling







Section. Financial Proposal - Standard Forms
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		SECTION - FINANCIAL PROPOSAL - STANDARD FORMS

		Item






image5.emf
PopCAB toolkit.PDF


PopCAB toolkit.PDF


POPULATION CONNECTIVITY ACROSS  
BORDERS (POPCAB) TOOLKIT 
COVID-19 Preparedness and Response


 Global Border Health Team, Division of Global Migration and Quarantine







2


Population Connectivity Across Borders (PopCAB) Toolkit
A toolkit to characterize population movement patterns to inform public health programming


Summary
The Population Connectivity across Borders (PopCAB) toolkit is a toolkit for gathering and analyzing information about 
population mobility to inform public health interventions. It determines the types of travelers moving through an area, 
the routes taken, and the reasons for travel. Understanding these patterns of movement can help inform preparedness 
and response strategies for communicable diseases, including COVID-19.


Background
Global mobility and cross-border movement have contributed to continued spread of COVID-19 worldwide. Border 
closures, movement restrictions, and other COVID-19 mitigation policies have altered where people are moving and 
how they are getting there. Characterizing these patterns of movement is crucial to informing tailored public health 
interventions. Public health officials can implement CDC’s PopCAB toolkit to visualize population movement patterns 
and identify areas where officials can strengthen tailored interventions to prevent, detect, and respond to the spread 
of communicable diseases. For example, the information can guide how to allocate resources for COVID-19 response, 
including prioritizing points of entry (POE) with high connectivity to outbreak areas. The information can also contribute 
to preparing multisectoral partners for the reopening of borders to international travel.


Goal
The overall goal of implementing PopCAB is to gather, analyze, and apply information about population mobility to 
inform public health interventions.


Approach
PopCAB consists of focus group discussions (FGD) and key 
informant interviews (KII), each with a participatory mapping 
component. Public health practitioners implement the 
PopCAB toolkit to facilitate activities with key stakeholders 
at the national, subnational, and community levels. They 
conduct these activities in areas of interest that are close to an 
outbreak zone, border crossing points, large gathering points, 
or heavily trafficked transportation routes. The team can 
complete data collection and analysis within a matter of days 
to support outbreak response, or over extended periods for 
longitudinal analyses. 


The PopCAB process incorporates a tiered data collection approach that employs qualitative and quantitative methods 
and builds on existing information (Annex 1, Annex 2). The implementation team adapts the PopCAB toolkit contents 
and template question guide to the specific project objectives (Annex 3). Based on these PopCAB objectives, the team can 
engage with representatives from many sectors, including economic, health, transportation, etc.


Impact
Public health practitioners can use the information and spatial data gathered through PopCAB activities to visualize 
population movement patterns and identify areas where officials can strengthen their tailored interventions to prevent, 
detect, and respond to the spread of a communicable disease such as COVID-19 (Annex 4). 


PopCAB Toolkit Contents


•	 Trainings modules


•	 Job aids


•	 FGD and KII template guides 


•	 Orientation scripts 


•	 Participant sign-in sheet


•	 Example spatial database


•	 Example annotated map
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Population Connectivity Across Borders (PopCAB) Toolkit
A toolkit to characterize population movement patterns to inform public health programming


PopCAB Adaptations for COVID-19
Public health leadership can adapt PopCAB methods to inform COVID-19 mitigation strategies. 


Mitigation measures to decrease risk of disease  
transmission during field activities
The implementation team can modify field activities 
by enforcing social distancing and mask wearing 
during focus group discussions, participatory mapping 
exercises, and other community engagement activities. 
If possible, the team can conduct PopCAB activities 
outdoors or in indoor spaces with good ventilation. 
Alternatively, if capacity and resources are available 
for remote sessions, FGD and KII with participatory 
mapping may be conducted virtually. 


Key considerations for designing PopCAB implementation
The implementation team can tailor the PopCAB toolkit 
to collect information about the movement patterns 
and behaviors of specific populations of interest where 
COVID-19 risk of transmission is elevated. Public health 
leadership should consider implementing PopCAB in 
areas where the risk of transmission or proximity to 
a COVID-19 outbreak is high. Other areas of interest 
for PopCAB implementation include border areas with 
official or unofficial crossing points, heavily trafficked 
transportation routes or busy markets. By asking 
prioritized populations a wide array of questions about 
their mobility, the implementation team can help to not 
only inform public health decisions, but also to evaluate 
changes in movement and connectivity patterns after 
COVID-19 response policies have been put into effect. 


Example PopCAB Objectives to  
Address COVID-19


•	 Describe COVID-19 healthcare-seeking behavior 


•	 Map the connectivity of towns near a  
COVID-19 outbreak 


•	 Identify best placement for health  
screening checkpoints 


•	 Describe resource availability at points of interest 


•	 Map transportation routes after border closures 


•	 Identify points of interest for increased  
COVID-19 risk communication 


•	 Identify high-risk communities for strengthening 
community-based surveillance 


•	 Characterize seasonality of movement 


•	 Identify priority POE for COVID-19 surveillance


Example Stakeholder Groups to Engage


•	 Healthcare workers


•	 Traditional healers


•	 Transportation workers


•	 Marketplace vendors


•	 Religious leaders


•	 Tourists


An example for tailoring PopCAB implementation to address COVID-19 response
Long-distance truck drivers have been identified as a population of interest for some African countries because these 
drivers typically cross several international borders along their routes. The truck drivers pose a risk for both international 
and domestic transmission of COVID-19 and can offer valuable information during PopCAB activities about transmission 
hotspots. Focus group discussions with truck drivers may generate discussions about the routes they take, where they 
stop, how long they stay at the stops, amount of interaction with the local community at each stop, where they go for 
emergency medical care during their routes, how their mobility has changed due to COVID-19 restrictions, and places 
along their routes where they are required to undergo screening for COVID-19.  


The results gathered through PopCAB activities with truck drivers can be used to develop tailored risk communication 
campaigns at key truck stops in order to educate drivers about possible symptoms, testing requirements at POE, and the 
risk of COVID-19 transmission. 
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Annex 1


Data Sources for Migration and Movement
To further understand population movement in a specific area, additional mobility data sources can be used in tandem 
with PopCAB data. By combining multiple mobility data sources in an analysis, a country or region can achieve a more 
well-rounded understanding of connectivity patterns within and across its borders. The data sources listed in the table 
below provide a diverse set of information about population mobility patterns worldwide.


Table: Data Sources for Migration and Movement


Dataset Description


Aerial and satellite imagery
Aerial and satellite imagery


Armed Conflict Location and Event 
Data (ACLED)


Dates, actors, locations, fatalities, and modalities of all reported global political 
violence and protest events 


COVID Mobility Network
Repositories, tools, guidance for using aggregated mobility data to support  
the COVID-19 response


Daily satellite imagery
Satellite imagery


Facebook Data for Good
Population density; electrical distribution grid maps; internet access


Facebook Disaster Maps
Aggregate usage patterns of social media apps after a natural disaster


FAO Gridded Livestock Data
Rasters (gridded matrix data) of global spatial distribution of cattle  
and other animals


Flowminder
Resources and tools for using cell phone data to support decision making


Global Internal Displacement 
Database


A tool for exploring and visualizing disaster-related displacement risk metrics and 
for assessing the likelihood of the occurrence of specific displacement events


Global Rural-Urban Mapping Project
Identifies urban areas worldwide


Google Mobility
Mobility reports and data for various countries


GRID 3 - Critical Core
Set of spatial data compiled for COVID-19 response in Africa; includes data on 
population, settlements, points of interest, and boundaries


GRID 3 - Settlement boundaries
Settlement extents for select countries in Africa


IOM Displacement Tracking Matrix
Data on mobility, vulnerability, and needs of displaced and mobile populations


Uppsala Conflict Data Program
Organized violence data and oldest ongoing data collection project for civil war


WHO COVID dashboard
Up-to-date COVID-19 case data for download


WorldPop
Internal migration flows for selected countries



https://hxgncontent.com/

https://acleddata.com/#/dashboard

https://acleddata.com/#/dashboard

https://www.covid19mobility.org/

https://www.planet.com/

https://dataforgood.fb.com/

https://research.fb.com/wp-content/uploads/2019/04/iscram19_camera_ready.pdf?

http://www.fao.org/geonetwork/srv/en/metadata.show?id=31016&currTab=simple

https://www.flowminder.org/

https://displacement.iom.int

https://displacement.iom.int

https://sedac.ciesin.columbia.edu/data/collection/grump-v1

https://www.google.com/covid19/mobility/

https://grid3.org/resources/data

https://academiccommons.columbia.edu/search?f%5Bseries_ssim%5D%5B%5D=GRID3

https://dtm.iom.int/

https://ucdp.uu.se/exploratory

https://covid19.who.int/

https://www.worldpop.org/
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Annex 2


Additional Reading Materials


Harvey B, Dalal W, Amin F, McIntyre E, Ward S, Merrill RD, Mohamed A, Hsu C (2020). Planning and 
implementing a targeted polio vaccination campaign for Somali mobile populations in Northeastern Kenya 
based on migration and settlement patterns, Ethnicity & Health, DOI: 10.1080/13557858.2020.1838455 


Kakaï CG, Okunromade O, Dan-Nwafor C, Chabi A, Martial G, Dalhat M, Ward S, Tante O, Nguku P, Hamadi A, 
Ilori E, Lokossou V, Brito C, Ojo O, Kone I, Agbeko T, Ihekweazu C, Merrill RD (2020) Improving Cross-Border 
Preparedness and Response: Lessons Learned from 3 Lassa Fever Outbreaks Across Benin, Nigeria, and Togo, 
2017-2019. Health Secur;18, S1;S105-S112


Merrill RD, Rogers K, Ward S, Ojo O, Kakaī CG, Agbeko TT, Garba H, MacGurn A, Oppert M, Kone I, Bamsa O, 
Schneider D, Brown C. (2017) Responding to communicable diseases in internationally mobile populations at 
points of entry and along porous borders, Nigeria, Benin, Togo. Emerg Infect Dis; Supp 23;13:2250-56. 


Nakiire L, Mwanja H, Pillai S, Gasanani J, Ntungire D. Nsabiyumva S, Mafigiri R, Muneza N, Ward S, Daffe Z, 
Ahabwe P, Kyazze S, Ojwang J, Homsy J, Mclntyre E, Lamorde M, Walwema R, Makumbi I, Muruta A, Merrill 
RD (2020) Population Movement Patterns Among the Democratic Republic of the Congo, Rwanda, and Uganda 
During an Outbreak of Ebola Virus Disease: Results from Community Engagement in Two Districts — Uganda, 
March 2019. MMWR Morb Mortal Wkly Rep;2020 Jan 10;69(1):10-13 


Nanziri C, Ario A, Ntono V, Nsereko G, Monje F, Aliddeki D, Bainomugisha K, Bulage L, Kadobera D, Kyazze S, 
Kayiwa J, Tusiime P, Mabumba E, Makumbi I, Nakiire L, Walwema R, Lomarde M, Ocom F, Kasule J, Ward S, 
Merrill RD. Ebola Virus Disease Preparedness Assessment and Risk Mapping in Uganda, August - September 
2018. Health Secur Mar/Apr 2020;18(2):105-113. doi: 10.1089/hs.2019.0118.



https://www.tandfonline.com/doi/full/10.1080/13557858.2020.1838455

https://www.tandfonline.com/doi/full/10.1080/13557858.2020.1838455

https://www.tandfonline.com/doi/full/10.1080/13557858.2020.1838455

https://www.liebertpub.com/doi/10.1089/hs.2019.0080?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&

https://www.liebertpub.com/doi/10.1089/hs.2019.0080?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&

https://www.liebertpub.com/doi/10.1089/hs.2019.0080?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5711311/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5711311/

https://europepmc.org/article/med/31917781

https://europepmc.org/article/med/31917781

https://europepmc.org/article/med/31917781

https://www.liebertpub.com/doi/10.1089/hs.2019.0118?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed

https://www.liebertpub.com/doi/10.1089/hs.2019.0118?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
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Annex 3


Discussion Guide Template
The discussion guide template provides adaptable questions to facilitate the collection of qualitative information and 
inform more targeted public health interventions. This list of questions will aid stakeholders in identifying points, routes 
and populations of interest to discuss in subsequent questions. These questions can be tailored to any stakeholder group 
and country’s objective in characterizing population movement. 


Table: Discussion Guide Template


Theme Template Questions to Participants


Broad Context
•	 Please identify and describe, using the map, places you visit in this general area (for example, towns, 


health facilities, markets, places of worship, schools, specific routes)?


•	 When you travel outside the country, where do you go? Why? 


Community 
Connectivity


•	 Using the map, please describe local, regional, and international movement patterns. Discuss briefly 
who, why, to/from, when, how, and how many people are moving in, around, and beyond the area of 
interest. 


•	 Do people from outside your community visit your community? If yes, where do they visit in your 
community and why?


•	 Where do people from your community travel to outside your community? Why?


•	 Which of these identified areas of interest do you feel are also important for others in [insert stakeholder 
group: e.g. your profession, your tribe, your community]? Why are these areas more important?


Who: Characteristics 
of Mobile Population


•	 Who visits this area of interest? Please discuss their characteristics (for example, age, profession, 
cultural identity, residential area including areas in bordering countries, etc.).


•	 Do new people come often or do the same people routinely visit?


•	 Do the same groups (nationalities, or ethnic/cultural/linguistic groups) come throughout the year or 
do different groups tend to come different times of the year?


Why: Reasons 
for Population 
Movement


•	 Why do people visit this area of interest (for example, seeking healthcare, selling or buying goods, 
religious reasons, professional opportunities, education, family connections)?


•	 Is travel to this area of interest easier than to other areas with similar services? 


How: Mode of 
Transportation


•	 What type of transportation do people take to reach this area of interest (for example, train, car, bus, 
boat, ride share, bicycle, by foot)?


•	 Is this mode of transportation available throughout the year or only during specific seasons  
or holidays?  


When: Seasonality 
or Duration of 
Movement


•	 How long do people stay when they visit this area of interest (for example, a few hours, a day, a few 
days, months)?  


•	 Where do they stay overnight if they come from another community (for example, hotels, residential 
areas, non-permanent structures, etc.)?


•	 Describe the daily, weekly, seasonal patterns for visiting or traveling through this area of interest.


Where: Border 
Crossing


•	 Where do people routinely cross the border (official and unofficial POE)? 


•	 Why do they choose that specific crossing point?


•	 Where along this border crossing route do people stop and why do they stop there (for example, truck 
stops/weigh stations, for food, to spend the night, visit family/friends)?


•	 If a border crosser becomes sick along their journey, where would they go to seek treatment (for 
example, return home, traditional healer, market to buy medication, healthcare facility)
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Annex 3


Theme Template Questions to Participants


COVID-19 Specific 
Questions


•	 How have patterns of mobility changed with the COVID-19 pandemic?


•	 Has the average wait time at the nearest POE changed during COVID-19? If so, how? 


•	 Where in this area of interest are people required to undergo screening (for example, temperature 
screening, COVID-19 testing, proof of vaccination, etc.)?


•	 Where would you go for medical care if you started to feel sick while traveling?


•	 How do mobile populations seek out COVID-19 information and in what language do they prefer  
(for example, WhatsApp groups (faith-based, family chats), Facebook groups, radio, tv, posters, etc.)?


•	 What are the biggest challenges to accessing COVID-19 information, health care, testing, and 
vaccination in your community?


•	 What is the perception regarding COVID-19 in your community? 


•	 How much interaction do travelers have with your local community? Why?


•	 Please identify additional geographic areas you feel are of public health interest based on  
population movement patterns. Describe why these areas are important.  
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Annex 4


PopCAB Package Implementation Matrix
This matrix helps a PopCAB implementation team determine the level of activities and resources needed to achieve the 
desired outputs that would best inform their objectives. The first tier would be useful for countries that need to quickly 
collect and summarize mobility data to respond to a COVID-19 outbreak. Teams that have previously conducted PopCAB 
or that have more time and resources to dedicate to PopCAB activities can consider adding-on components such as 
digitizing spatial data garnered from map annotations and identifying common themes in the data through qualitative 
analysis. The implementation team can tailor these PopCAB add-ons to inform different COVID-19 response efforts by 
targeting populations or areas of interest that are at high risk of COVID-19 transmission.


Table: PopCAB Package Implementation Matrix 


PopCAB Plan/Package Activities Product Options 


Essentials


•	 Training


•	 Field activities


	» Focus Group Discussion (FGD)


	» Map Annotation


•	 Transcribe FGD notes


•	 Complete summary table


•	 Create PopCAB database


•	 Annotated paper maps


•	 Tables of Points of Interest (POI)


•	 Typed summary reports and  
PowerPoint presentations


Optional add-on:


Digitizing Spatial Data


•	 Digitize spatial data


	» Coordinates of locations


	» Routes described


•	 Harmonize spatial data, when working  
with multiple FGDs


•	 Maps of points of interest across  
FGDs/activities


•	 Maps of points of interest and routes  
across FGDs/activities


Optional add-on:
Synthesized Spatial and 
Qualitative Analysis


•	 Basic qualitative analysis


	» Read FGDs and roughly identify themes 
(topics that come up frequently or are 
indicated as areas of interest)


•	 Query spatial data according to  
qualitative themes


•	 Narrative and thematic maps which include 
synthesized POI/routes from multiple activities


Optional add-on:
Full Qualitative Analysis


•	 Follow guidelines for rigorous thematic analysis


	» Create code book


	» Code


	» Search for and define themes


•	 Write thematic report


•	 Report on thematic analysis from the FGD data


•	 Narrative and thematic maps based on more 
robust qualitative analysis


cdc.gov/coronavirus 


CS324503-A June 3, 2021 9:22 AM



http://cdc.gov/coronavirus 
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ARTICLE


An approach to integrate population mobility
patterns and sociocultural factors in communicable
disease preparedness and response


Complex human movement patterns driven by a range of economic, health, social, and


environmental factors influence communicable disease spread. Further, cross-border move-


ment impacts disparate public health systems of neighboring countries, making an effective


response to disease importation or exportation more challenging. Despite the array of


quantitative techniques and social science approaches available to analyze movement pat-


terns, there continues to be a dearth of methods within the applied public health setting to


gather and use information about community-level mobility dynamics. Population Con-


nectivity Across Borders (PopCAB) is a rapidly-deployable toolkit to characterize multi-


sectoral movement patterns through community engagement using focus group discussions


or key informant interviews, each with participatory mapping, and apply the results to tailor


preparedness and response strategies. The Togo and Benin Ministries of Health (MOH), in


collaboration with the Abidjan Lagos Corridor Organization and the US Centers for Disease


Control and Prevention, adapted and applied PopCAB to inform cross-border preparedness


and response strategies for multinational Lassa fever outbreaks. Initially, the team imple-


mented binational, national-level PopCAB activities in March 2017, highlighting details about


a circular migration pathway across northern Togo, Benin, and Nigeria. After applying those


results to respond to a cross-border Lassa fever outbreak in February 2018, the team


designed an expanded PopCAB initiative in April 2018. In eight days, they trained 54 MOH


staff who implemented 21 PopCAB focus group discussions in 14 cities with 224 community-


level participants representing six stakeholder groups. Using the newly-identified 167 points


of interest and 176 routes associated with a circular migration pathway across Togo, Benin,


and Nigeria, the Togo and Benin MOH refined their cross-border information sharing and


collaboration processes for Lassa fever and other communicable diseases, selected health


facilities with increased community connectivity for enhanced training, and identified tech-


niques to better integrate traditional healers in surveillance and community education stra-


tegies. They also integrated the final toolkit in national- and district-level public health


preparedness plans. Integrating PopCAB in public health practice to better understand and


accommodate population movement patterns can help countries mitigate the international


spread of disease in support of improved global health security and International Health


Regulations requirements.


https://doi.org/10.1057/s41599-020-00704-7 OPEN


#A list of authors and their affiliations appears at the end of the paper.
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Introduction


Human movement influences the geospatial spread of
communicable disease. Several factors impact the com-
plex spatial and temporal patterns of that movement,


including health status, travel distance, duration, and purpose, the
built environment, economic systems, and homophily (McPher-
son, Smith-Lovin, and Cook, 2001; Castelli, 2018). This social,
economic, and cultural connectivity and associated human
mobility challenges public health systems’ capacity to detect and
respond to communicable disease events efficiently. These chal-
lenges increase when movement crosses an international border
and disparate public health and medical systems, with unique
preparedness, response, and risk assessment capacities, are
impacted (Wangdi et al., 2015; Moore et al., 2018; Holmes et al.,
2016).


Contact tracing and travel history investigations are proven
strategies to tailor responsive interventions immediately following
a communicable disease event (Armbruster and Brandeau, 2007;
Hellewell et al., 2020). These methods facilitate gathering data
about people and places with an elevated risk of recent exposure
to enable resource allocation for rapid identification and isolation
of ill individuals. While critical to response efforts, these methods
have some limitations. Public health practitioners must gather
individual-level information through participant recall or ana-
lyses of extant data to illuminate recent travel and social inter-
actions and must exhaustively visit and track the identified
contacts for a defined amount of time. Significantly, these
methods do not directly contribute to a broader assessment of
where disease transmission could occur if not all contacts or
visited locations were identified, found, or followed over time.


Quantitative analytic methods using call data records, mobile
phone location history data, mathematical modeling, periodic
census and population-based demographic surveys, chronological
satellite imagery, and phylogenetic analyses can explore spatio-
temporal disease transmission dynamics accounting for popula-
tion mobility (Mazzoli et al., 2020; Bharti et al., 2016; Aleta et al.,
2020; Dudas et al., 2017; Ruktanonchai et al., 2018; Riascos and
Mateos 2017; Kraemer et al., 2020). Each method achieves unique
and complementary goals towards quantifying the risk of expo-
sure to, importing, and exporting communicable disease threats
at geographic locations, among population groups, or along travel
routes. These techniques continue to be critical for increasing the
efficiency and effectiveness of public health programming to
mitigate the spread of infectious disease and the impact of
humanitarian crises. However, these methods do not address the
‘who’ and ‘why’ of movement patterns and social interactions that
influence disease spread.


Social network analysis is a method to investigate and describe
the system of dependency between and influence of individual
and group relationships (Tabassum et al., 2018). This analytic
approach is often applied when studying formal and informal
population movements for various geographic scales and sectors
(Akbari, 2021; Valerio et al., 2020). Social network analyses have
also contributed to better understanding the relative influence of
social and spatial factors on infectious disease spread (Giebulto-
wicz et al., 2011). The richer understanding this analytic method
generates about transmission dynamics contributes to adapting
public health programs to unique multisectoral contexts. None-
theless, there remains a gap between conducting social network
analyses and decision-making in applied public health settings
(Rothenberg and Costenbader 2011).


Public health stakeholders, including ministries of health,
responding to communicable disease events may lack the meth-
odological resources or time to implement the described risk
forecasting and social network analyses. To complement the
sophisticated approaches, response leadership could benefit from


access to methods to characterize general sociocultural and
population movement patterns that may impact disease spread.


In January 2016 the Benin Ministry of Health (MOH) reported
its second-ever outbreak of Lassa fever, a hemorrhagic fever
spread to humans through the “multimammate rat” (Mastomys
natalensis) reservoir with a case fatality ratio ≥15% among hos-
pitalized patients (WHO 2016; Kofman, Choi, and Rollin, 2019).
Three weeks later, the Togo MOH reported their first-ever Lassa
fever case (Patassi et al., 2017). Recognizing that Lassa fever is
endemic in Nigeria and that community connectivity and
population mobility is high across the region, the Togo and Benin
MOH sought to understand better the risk of regional spread
(Kakaī et al., 2020). We describe how the Togo and Benin MOH
implemented the flexible, rapidly-deployable Population Con-
nectivity Across Borders (PopCAB) toolkit to characterize com-
munity connectivity dynamics and travel patterns at local and
national levels. We also explore how the MOH applied the results
to enhance national and cross-border Lassa fever outbreak pre-
paredness and response strategies that accommodated unique,
informal migration patterns and health care seeking behaviors
along the routes.


Population connectivity across borders (PopCAB) method
The overall goal of PopCAB is to facilitate better integrating
population mobility in public health surveillance, programming,
preparedness, and response initiatives. The method includes
qualitative, spatial, and quantitative data collection techniques to
characterize and interpret the who, where, when, why, and how of
human mobility and community connectivity. Stakeholders can
rapidly adapt and implement PopCAB within a matter of hours
to support an outbreak response or over extended periods to
inform longer-term public health initiatives.


PopCAB is a mixed-methods approach involving four imple-
mentation phases: prepare, characterize, visualize, and apply
(Fig. 1). Before initiating Phase 1, interested stakeholders identify
the PopCAB implementation “team” composed of (a) leadership
to manage the activities, finalize the objectives and adapted
toolkit, and ensure the products address the defined objectives,
(b) individuals to implement the field activities, (c) a data man-
ager, and (d) a Geographic Information System (GIS) analyst to
use, create, and manage maps and spatial data. Team members
can serve in more than one role. Together, they invite traditional
and non-traditional public health stakeholders to participate in
key informant interviews (KIIs) and focus group discussions
(FGDs). Both the KIIs and FGDs include participatory mapping
to document spatial aspects of movement and connectivity. The
team can also conduct quantitative, individual-level surveys at
specific points of interest to gather additional, relevant data about
movement patterns.


Phase 1: Prepare. The purpose of Phase 1 is to ensure the team is
prepared to implement targeted PopCAB activities. Notably, the
team, in collaboration with relevant stakeholders, defines the
context-specific PopCAB objective(s). These objectives can be
localized in time and space to, for example, characterize current
movement patterns during an outbreak among women and
children associated with a specific market or can be more
expansive to illuminate regional, annual, informal migration
patterns to inform more efficient multinational public health
preparedness strategies.


With the objective(s) defined, the team reviews existing
information to ensure the activities in subsequent Phases leverage
extant knowledge. Based on the objectives and consolidated
information, the team then:
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-develops a work plan with a timeline and assigned
responsibilities to complete the 4-phase cycle,
-lists key informants and stakeholder groups to invite to
participate in KIIs and FGDs in Phase 2 activities,
-identifies priority geographic areas for Phase 2 activities,
-adapts the generic toolkit materials to the unique environ-
mental, political, and public health context, and
-designs base maps for the participatory mapping activities.


The base maps should cover the priority geographic area(s) for
which information will be gathered and be designed at the same
scale as the data that will be collected. For example, if an objective
is to gather data on general population mobility across a multi-
country region, the base maps should reflect all the selected
countries. Alternatively, if the objective is to gather data on
population mobility within a specific community in a sub-
national administrative area, more detailed community-level
maps are appropriate. It is important to include sufficient
reference information to enable participants to orient themselves
to the map including villages or towns, parks, roads, political
boundaries, rivers, and lakes. Additional details can include
health facilities, large markets, or points of entry. However, base
maps should not include excess information, such as names of
every road or all markets, which may overwhelm the participants
or hinder their ability to annotate the map during the KII or
FGD. When resources allow, 36 × 48 inch printed base maps are
ideal for the participatory mapping component. They provide
printed space for sufficient detail and are big enough to allow
multiple participants to gather around the map comfortably.
When the team cannot print large maps, the team can print the
larger map on multiple pieces of paper and tape them together.
Alternatively, the GIS analyst can make smaller maps, such as
8.5 × 11 inch or 11 × 17 inch sizes.


The outputs of Phase 1 include well-defined PopCAB objective
(s) and implementation plan, a list of geographic areas in which
to conduct data collection activities, a list of key informants and
priority population groups to invite to participate as respondents
in data collection activities, and a package of PopCAB tools and
base maps adapted to the specific opportunity.


Phase 2: Characterize. The purpose of Phase 2 is to gather
information on population movement and connectivity through
community engagement, empowering the stakeholders to
understand and contribute to the process of incorporating
mobility in public health initiatives.


Key informant interviews and focus group discussions with parti-
cipatory mapping. The team creates one or more field team(s) to
facilitate data collection activities with key informants and sta-
keholders identified in Phase 1. Each field team must have at
minimum three members: a discussion facilitator and two note
takers. In short, a facilitator guides one participant (KII) or six to
10 participants (FGD) through an open-ended discussion using
an adapted PopCAB discussion guide (Onwuegbuzie et al., 2009).
To create the adapted guide, the team tailors the questions in the
template tool to ensure the discussions inform the objective(s)
and respond to a stakeholder-specific context (Table 1). For an
FGD, the facilitator assigns all participants a unique, numerical
identifier. Throughout the discussion, two note takers record,
verbatim, the facilitator’s questions and all participants’ com-
ments, including the unique identifier for the participant who
stated the information, along with additional comments about the
interactions between those individuals and between the facilitator
and participants. With appropriate participant consent, the team
can also audio record the discussion to use as a resource when
quality checking the recorded, verbatim notes.


The team chooses a location to implement the KIIs or FGDs
where participants are comfortable and have sufficient space to
complete participatory mapping. The PopCAB participatory
mapping method advances classic, hand-drawn community
mapping methods by integrating printed, spatially-accurate base
maps and having the facilitator, or a selected participant, annotate
points of interest, migration pathways, geographic areas of
interest, and other spatial information directly on the map. The
facilitator assigns all annotations an unique alphabetical identifier
to aid in linking information recorded on the map with the
verbatim discussion notes. For example, suppose a participant
with a unique identifier 6 described visiting a specific market


Fig. 1 List of the four phases of Population Connectivity Across Borders (PopCAB) implementation. The first column contains information about the goal
of each phase and the second columns includes a list of associated outputs.
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assigned a “B” when annotated on the map. In that case, the
discussion notes should document “Participant 6: I visit the
market (B) on Sunday.”


The facilitator ensures active engagement, even for those who
have never seen a printed map or who are illiterate, by first
providing a dedicated orientation to cardinal directions and a few
relevant, marked locations or natural features on the base map.
The facilitator then asks the participants to point out relevant
features such as an important lake, market, or health facility. For
each discussion, the facilitator uses a new base map free of
annotations from any other discussion. Where a printed map is
not available, a hand-drawn map remains a viable option to
document spatial information discussed during a PopCAB event.


After each KII and FGD event the facilitator and note takers
review the written notes and annotated map(s) to ensure they
thoroughly and accurately documented the discussion and
participatory mapping activities. Specifically, the recorded notes
must document the facilitator’s questions, the participants’
comments by participant unique identifier, and reflections on
interactions between the facilitator and participants and among
the participants. In addition, the field team must ensure they
assign and link unique identifiers for spatial information in the
written notes and on the annotated maps.


Site-specific, individual-level survey. The team identifies one or
more survey team(s), composed of at least two interviewers each,
to facilitate individual-level surveys at priority sites, such as
markets, health facilities, or central bus stops, to gather quanti-
tative information about location-specific population movement
patterns including modes of transport, travel purpose, travel
duration, travel origin, and where interviewees may travel next.
The team identifies relevant sites using results from the KIIs and
FGDs. These sites are selected to address project objectives such
as attracting visitors from a population group of interest, being
highly visited during a priority time of year, or involving move-
ment pathways near a specific health facility. After considering
each site’s unique context, the team identifies specific times to
conduct the structured interviews to capture site-specific peri-
odicity in population movement. For example, for a market, the
team may select a three-hour period the morning of an open
market day and a morning when the market is closed in order to
compare traveler trends on busy and quiet days.


The field team completes data collection using the survey
questionnaire and sampling strategy adapted during Phase 1. The


sampling strategy depends on the project objectives. The field
team could interview only those who do not reside in the
proximate community to learn about travel that originates in
neighboring administrative units, or they could interview anyone
who visits the site to learn about movement within and around
the surrounding community. Absent a rigorous sampling
strategy, the quantitative data will not represent a more
generalized community or social network. However, the informa-
tion can help characterize the potential magnitude of movement
associated with key locations and associated geographic spread of
communicable disease.


Data management and use. The team completes qualitative data
analysis using the KIIs and FGD discussion notes as described in
more detail elsewhere (Onwuegbuzie et al., 2009). One unique
overarching goal of the data management process is to create a
database listing all mentioned locations and migration routes
(location database). To create a spatial database, the GIS analyst
uses the location database and the annotated map to enter
coordinates by referencing information on the annotated paper
maps and existing spatial datasets. When the team can visit
identified points of interest, they can also use mobile data col-
lection tools to gather location coordinates. By integrating a
spatially accurate participatory mapping process, the GIS analyst
can more rapidly transfer into a spatial database the Global
Positioning System (GPS) coordinates for locations annotated on
the map.


Using the compiled qualitative, spatial, and quantitative data,
the team creates databases using structures outlined during Phase
1, completes analyses to address the objectives, and develops
reports for dissemination. The implementation team also
determines if they should complete additional PopCAB data
collection events with other stakeholder groups or in other
geographic areas. This Phases’ outputs include qualitative,
quantitative, and spatial databases that capture information from
KIIs, FGDs, participatory mapping, and site-specific surveys, a list
of priority geographic areas and population groups for follow-up,
and a narrative report(s) that summarizes results to inform the
objectives.


Phase 3: Visualize. During this phase, the team creates static or
interactive maps and visualization products that convey com-
munity connectivity across prioritized points of interest and
geographic areas. Effectively visualizing the gathered information
is critical to persuasively conveying and efficiently encouraging
the translation of Phase 2 results for public health action, espe-
cially into actions to address PopCAB objectives defined in Phase
1. Importantly, these maps incorporate layers of information to
address contextual, multisectoral considerations to respond to the
stated PopCAB objectives and the evolving context.


The GIS analyst structures the gathered data with markers
representing the points of interest and lines representing
migration routes to create the results maps. Using the qualitative
and quantitative databases, the team characterizes the points of
interest and migration routes according to themes, including the
built environment, cultural identities and behaviors, health care
seeking behavior, or economic systems. The result maps can
emphasize additional factors by symbolizing stakeholders,
including seasonality, or incorporating a brief narrative about
priority routes.


Phase 4: Apply. This phase involves translating Phase 2 and 3
outputs into tailored recommendations for designing public
health interventions or action plans to incorporate community
connectivity and population mobility better. In a preparedness


Table 1 General list of Population Connectivity Across
Borders (PopCAB) questions included in key informant
interview and focus group discussion guide tempates for
national-level events.


● Please identify and describe, using the map, areas of high public health
priority in [insert country].
The facilitator can select locations to discuss in more detail. As needed,
engage the participants: For all the priority areas we discussed, which
are the most important? Please describe why these locations are the
most important. The facilitator can select locations to discuss in more
detail. For the geographic areas of highest priority identified in question 1
and 2, ask the remaining questions.


●WHO: Describe the characteristics of travelers who travel into/
through/out of this area.


●WHY: Describe why these people visit the area.
●WHERE from: Describe where people come from when they visit this


area and where they go after they visit the area.
●HOW: Describe how people reach the area.
● DURATION: Describe how long people stay when they visit this area.
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context, these tailored plans could incorporate refresher training
for community health volunteers on ill person surveillance and
reporting one month before a forecasted increase in travelers
migrating for annual agricultural work to a neighboring com-
munity. During an outbreak response, the action plans could
identify strategies to allocate human and financial resources more
effectively to strengthen surveillance capacity in locations or
general areas forecasted to have an increased risk of disease
translocation. At this point, the team can revisit the decision to
implement additional PopCAB data collection events to expand
the depth or breadth of information.


Phase 4 outputs include action plans that better incorporate
risk assessments and forecasting results that address community
connectivity and population mobility. These action plans can
include adapted outbreak response strategies that target second-
ary communities with cultural connectivity to the outbreak zone;
tailored public health preparedness plans that better address the
influence of population mobility patterns on surveillance and
response requirements; or community-, national-, or
multinational-level action plans that advance public health
information sharing and coordination to address communicable
disease transmission hotspots.


Application of PopCAB in Togo and Benin
Round 1, Phase 1. In early 2017, in collaboration with the US
Centers for Disease Control and Prevention (CDC) and the Abidjan
Lagos Corridor Organization (ALCO), the Togo and Benin MOH
identified an overall need to strengthen cross-border public health
surveillance and collaboration through an enhanced understanding
of cross-border community connectivity. This need was immedi-
ately applicable due to an ongoing cross-border Lassa fever response
to a series of cases following an index case identified by the Benin
MOH on February 11 (WHO, 2017). The collaborators identified a
PopCAB team, composed of leadership from the MOH Depart-
ments of Disease Surveillance, including the International Health
Regulations National Focal Points, project leaders, and field staff
from ALCO, and an epidemiologist, health scientist, and GIS ana-
lyst from CDC. The team clarified an initial objective to identify
priority geographic areas for enhanced PopCAB fieldwork. To
achieve this objective, the team listed critical stakeholders for a
national-level PopCAB event that would represent health and non-
health sectors with responsibilities relating to border health and
security systems or health care seeking among mobile populations:
public health leadership, including MOH representatives, police
officials, immigration officials, and mayors, environmental health
specialists, and medical doctors, especially those who work in
border areas. The team integrated the first PopCAB event in a pre-
planned, multisectoral binational meeting in March 2017.


The team consolidated existing information, including spatial
data, on seasonal migration between Togo, Benin, and Nigeria and
previous Lassa fever outbreaks in the region. The GIS analyst
created multiple base maps scaled to the national level for Togo and
Benin (Fig. 2). These base maps showed roads, parks, administrative
boundaries, rivers and lakes, major health facilities, and points of
entry. The team also adapted PopCAB toolkit materials to the
context by translating the materials into French and adding probing
questions to reflect movement and connectivity considerations
relevant to the participating stakeholders.


All described PopCAB activities in Togo and Benin were
designed to inform public health practice rather than contribute
to generalizable knowledge. CDC’s role in providing technical
support to the collaboration was approved through formal review
determining that the project does not meet the definition of
research. All FGD participants agreed to willingly participate after
hearing an orientation script about the activity’s purpose.


Round 1, Phase 2. During the meeting, participants dedicated
one hour to complete the country-level PopCAB FGDs with
participatory mapping and one hour to discuss the results as a
combined, binational group (Fig. 2). All participants consented to
involvement. They compared national, annotated maps to iden-
tify patterns and discussed strategies to apply the results. After the
meeting the team created spatial and qualitative datasets using the
annotated maps and discussion notes.


Round 1, Phase 3. The team created digital maps to visualize the
wealth of gathered data further. They incorporated qualitative data
from the FGD notes reflecting multisectoral comments about the
movement and identified locations. In addition to seeing the overlap
of numerous movement pathways, users could filter data shown on
these national and binational map products by reasons for the
movement, e.g., health care seeking, economic, agricultural (Fig. 3).


Round 1, Phase 4. During the binational meeting in March 2017,
public health leadership identified geographic areas with
increased cross-border connectivity for enhanced binational col-
laboration and health facilities along migration pathways for
additional training to identify and respond to illness among
travelers. After reviewing in more detail the qualitative notes and
maps showing migration pathways and Lassa fever outbreak data,
the team identified the need to implement PopCAB in northern
Benin and Togo where there was a distinct relationship between a
seasonal, circular migration pathway between Togo, Benin, and
Nigeria with geographically overlapping cross-border health care
seeking patterns (Fig. 3). The MOH representatives on the team
highlighted travel history information in the recent outbreak that
suggested an association between this seasonal migration pathway
and cross-border Lassa fever importation.


Round 2, Phase 1. The team defined objectives for the second
round of PopCAB to rapidly characterize a) population move-
ment patterns associated with cross-border, circular migration
between northern Togo, Benin, and Nigeria and b) traditional
and formal health care seeking behaviors along the general route.
They prepared to implement this round in April 2018. The team
decided not to incorporate site-specific surveys because the need
for quantitative information was minimal.


Using additional information gathered from published reports,
national public health data, and multisectoral discussions, they
identified key national- and district-level stakeholders to invite as
participants in Phase 2 field activities. More specifically, they selected
stakeholders who could provide information about cross-border
migration patterns and health care seeking behaviors along those
routes: public health surveillance officers, border officials, migrants,
health care professionals, traditional healers, and transporters. They
also identified priority geographic areas including 10 urban centers
across the northern regions of Kara and Savanes Regions in Togo
and Atakora, Donga, and Borgou Departments in Benin. For each
geographic area, the team identified national-level and district-level
MOH staff to compose nine field teams (four in Togo and five in
Benin), each with one team manager, one facilitator, and two note
takers. The GIS analyst used previous base maps scaled to Togo and
Benin’s national level and developed one map scaled to each of the
pre-selected sub-districts within the Regions and Departments. The
team further adapted the FGD facilitation guides by incorporating
qualitative question elements to address seasonal and cross-border
migration and traditional and formal health care seeking behaviors
when migrating.


Round 2, Phase 2. Field team members participated in a 4-day,
country-level workshop that included two days of training in a
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Fig. 2 Annotated maps from Population Connectivity Across Borders (PopCAB) participatory mapping completed during focus group discussions at a
binational meeting between Togo and Benin. a Photo of participants of the Togo focus group discussion annotating a national-level map; b Digital
enhancement of annotations on the Benin national map.


Fig. 3 Example results map from Round 1 Population Connectivity Across Borders (PopCAB) implementation, highlighting two thematic drivers of
cross-border mobility patterns. This map reflects results from two focus group discussions, one each with participants from Togo and Benin.
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central location on the PopCAB method, one day of FGD
implementation in the field teams’ assigned locations, and one
day of debrief in the central location. The 4-day training and
fieldwork workshop in Kara, Togo was followed immediately by a
repeat 4-day workshop in Parakou, Benin resulting in 54 newly-
trained MOH staff implementing 21 PopCAB FGD events across
14 cities within eight days (Fig. 4, Table 2). These FGDs included
224 community-level participants who consented to participate
willingly and who represented the six stakeholder groups. During
the debrief days, field teams presented an overview of their results
and reflections on the training and field activity processes (Fig. 5).
The team processed the qualitative and spatial data to create
databases that captured 167 points of interest and 176 routes.
They also determined that additional PopCAB events were not
required to accomplish the defined objectives.


Round 2, Phase 3. The team created maps illustrating general
trends in multinational migration pathways Togolese and Beni-
nois follow to participate in seasonal agricultural contract work in
fertile land in Western Nigeria and preferred medical facilities
and traditional healers along the routes (Fig. 6). To create the
results maps, the team aimed to create digital replicas of the
participatory mapping results while incorporating additional
spatial information included only in the qualitative data. By
combining the FGD results through the digitization process, the
team produced maps that layered information from various sta-
keholder groups and geographic areas. Of note, when


stakeholders described the same geographic location in different
ways, i.e., a market, a town, or a place to seek care by a traditional
healer, all descriptions were retained and assigned to the same
point on the map, using overlaid symbology. Further, because the


Fig. 4 Round 2 Population Connectivity Across Borders (PopCAB) implementation sites in Togo and Benin, April 2018. The binational map of Togo and
Benin highlights the 14 cities where the field teams implemented PopCAB events.


Table 2 PopCAB focus group discussions completed in April
2018, Togo and Benin.


Country Location Stakeholder


Benin Anadana Community leadership
Benin Boukoumbe Community leadership
Benin Boukoumbe Migrants
Benin Gninsy Transporter
Benin Kabo Community leadership
Benin Kassouala Community leadership and traditional healers
Benin Ouaké Community leadership
Benin Ouénou Migrants
Benin Parakou Transporter/taxi driver
Benin Tandou Community leadership
Benin Tandou Traditional healer
Benin Tchikandou Community leadership
Togo Gando Community members
Togo Gando Migrants
Togo Kémérida Border officials
Togo Kémérida Community members
Togo Kémérida Traditional healer
Togo Nadoba Community leadership
Togo Nadoba Migrants
Togo Solla Community leadership
Togo Solla Migrants
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GIS analyst geocoded each unique point of interest and travel
route, the team could manipulate the spatial data to produce
maps that addressed various MOH inquires. For example, the
team produced a map to illustrate results across the 21 FGDs
describing where people traveled from to visit traditional healers
in western Benin. The MOH could use these tools to catalyze
further community engagement and data collection during pre-
paredness or response initiatives.


Round 2, Phase 4. The team applied the narrative and visual
results to develop strategies to integrate better regional migration
in national and binational preparedness and response strategies
for Lassa fever, an overall objective identified in Phase 1. These
strategies included allocating additional support for cross-border
collaboration and relationship building in geographic areas with
increased cross-border connectivity, clarifying the process to
formally engage neighboring countries during an outbreak,
selecting health facilities for enhanced training given their con-
nectivity to the seasonal migration routes, and considering
additional techniques to better integrate traditional healers in
surveillance and community education strategies. Further, they
refined the PopCAB toolkit after addressing field team feedback
on training and implementation. The MOH integrated the final
toolkit in national- and district-level preparedness plans as a
method to complete more robust risk assessments for geographic
areas and population groups with a higher risk of exposure during
communicable disease outbreak responses.


Importantly, MOH leadership rapidly applied the results and
concepts from this April 2018 initiative when a new Lassa fever
case was identified in December 2018 in Borgou, Benin, along the
border with Nigeria, in an individual who recently traveled into
Benin from Nigeria. They rapidly identified the connection
between the index case and the PopCAB results illuminating the
sociocultural and medical and public health behaviors among a
broader community with similar demographic and migration
attributes. The Benin MOH immediately reached out to Togo
MOH counterparts to enhance cross-border preparedness in


targeted communities, followed the established procedure to
inform national-level counterparts in Nigeria about the evolving
context, and more rapidly and thoroughly gathered, documented,
and visualized travel history data for the index and subsequent
cases. These actions led to a more integrated multinational
response.


Discussion
Through PopCAB implementation in March 2017 and April
2018, Togo and Benin MOH, collaborating with ALCO and CDC,
gathered and visualized multisectoral information on cross-
border population movement through a participatory approach
with multiple health and non-health, national- and community-
level stakeholders. They used the results to design targeted
binational preparedness and response strategies that enhanced
cross-border surveillance and health education in communities
and health care facilities with increased risk of disease importa-
tion and contact tracing efforts in distant, cross-border commu-
nities with elevated cultural connectivity to identified cases. The
MOH expressed that without PopCAB, they would not have
identified as rapidly or successfully the links between identified
Lassa fever cases and the risk of where the outbreak could spread
within the country and across borders. This sentiment was critical
given the application in an environment with high cross-border
movement (Dreier and Sow, 2015; International Centre for
Migration Policy Development, 2015).


By implementing PopCAB, national, subregional, and local
MOH staff were directly involved, for the first time, in community
engagement efforts designed to gather qualitative and spatial data
to guide public health resource allocation based on informal
movement patterns. This effort led to national- and binational-
level discussions about how to address the health context of mobile
populations more effectively guided by a richer understanding of
sociocultural connectivity across the region (Kakaī et al., 2020;
Dangerfield, Vyska, and Gilligan, 2019; Airhihenbuwa et al., 2020).


The PopCAB method has limitations. Without clearly defined
objectives and FGD or KII facilitation skills, the qualitative


Fig. 5 Results from a focus group discussion with border officials in Kémérida, Togo during Round 2 Population Connectivity Across Borders
(PopCAB) implementation, April 2018. a Photo of an annotated map completed during the focus group discussion with border officials; b Digital summary
of the annotations and additional spatial information captured only in the discussion notes.
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discussions can lead to gathering a little information about many
locations and routes rather than detailed, relational information
about a limited number of higher-priority locations and routes.
Consequently, the team may not be able to guide strategic shifts
in resource allocation strategies. Besides providing sufficient
training, an implementation team can address this limitation by
completing more thorough desk reviews of published information
before implementing PopCAB events. Analyses and results
interpretation are reliant on the distribution of included geo-
graphic areas and stakeholders. To appropriately interpret the
results, the team should always present the summary information
concurrently with where and with which stakeholder groups
PopCAB data collection events occurred (Handcock and Gile,
2010). Notably, the team should emphasize that results do not
reflect social network analyses and do not measure the strengthen
of association between places or groups. Instead, by implementing
the PopCAB toolkit, public health practitioners gather informa-
tion about migration and population movement patterns for
decision making in a way that can complement rigorous network
analyses. Finally, to develop the robust spatial databases and
results maps, the team must include a qualified GIS analyst with
sufficient software to geocode the annotated and mentioned
locations and routes.


Other MOH have used PopCAB for preparedness and
response. The Uganda MOH implemented PopCAB during the
10th Ebola outbreak in the Democratic Republic of the Congo


(DRC) to guide cross-border preparedness (Nakiire et al., 2020;
Nanziri et al., 2020). More specifically, they used population
movement information gathered through stakeholder participa-
tion not limited to border officials, transporters, health facility
nurses, and fisherman to identify health facilities in Uganda with
increased cross-border connectivity. In June 2019, one of these
prioritized health facilities identified the first Ebola case in
Uganda, in a child who had returned from travel to DRC (WHO
2019).


Togo and Benin MOH led a series of PopCAB initiatives
during an outbreak response, as well as during preparedness
efforts to illuminate social, behavioral, and cultural patterns of
cross-border population movement through community
engagement. The activities leveraged existing knowledge about
social and cultural networks in the region, generated through
complementary techniques such as social network analysis and
mathematical modeling, to select priority geographic locations
and stakeholders. Taken together, integrating PopCAB in public
health practice to understand population movement patterns can
help countries mitigate the international spread of disease.


Data availability
The datasets generated during or analyzed during this study are
not publicly available because of potentially sensitive information
about vulnerable populations. Still, the co-authors are processing


Fig. 6 An example results map from Round 2 Population Connectivity Across Borders (PopCAB) implementation in Togo and Benin summarizing
results from selected focus group discussions. Each color highlights a summary of locations or points of interest (black circles) and routes (lines)
described by participants in each of the four focus group discussions. The location of each event is marked by a colored circle around a location.
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the database to prepare it for public access. The data are available
from the corresponding author on reasonable request.
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