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Study Overview
Title
Measuring the Impact of a Health Delivery Intervention in the Ahafo, Ashanti, Bono East, Central Eastern, Northern, North East, Upper East, and Volta Regions of Ghana

Study is 3ie funded
No

Study ID
RIDIE-STUDY-ID-5f84429e27881

Initial Registration Date
10/12/2020

Last Update Date
06/11/2021

Status
What is the status of your study?
Ongoing

Location(s)
Where is the intervention or study occurring? (You may select multiple countries.)
Ghana

Abstract
Describe your study in non-technical language. This abstract will be publicly visible to people who search the registry even before the study is complete, so enter only what you are comfortable sharing at this time.
In 2019, Zipline, a medical product drone delivery service, expanded its operations from Rwanda into Ghana. It has since established four distribution centres to ultimately serve approximately 2,000 health facilities across the country, with the goal of improving access to medical products such as blood, antivenom, vaccines, and essential medicines. Since March 2020, Zipline has also been distributing Covid-19 related products, including PPE, test samples, and supportive treatments, and it is considering the potential for distribution of Covid-19 vaccines. Despite the growing popularity of the use of drone technology to deliver medical products, little evidence exists that quantifies its impact on medical stocks and quality of care. Zipline, LLamasoft, and IDinsight are partnering to study the impact of Ziplineâ��s operations on health facilities.

The study will leverage Ziplineâ��s non-universal roll-out in Ghana to estimate impacts using difference-in-differences with matching strategy. This involves sampling health facilities with certain observable characteristics within Zipline service zones and matching these facilities with similar health facilities outside the service zones on baseline characteristics and pre-intervention trends. To identify the impact of Zipline, we will compare the differences in pre-post outcomes between the two types of facilities using survey and administrative data. A discrete event simulation model of the Ghana public health supply chain will be used to estimate Ziplineâ��s effect on national supply chain costs.Â 

Results from the study will contribute to a nascent but growing body of evidence in global public health on the effectiveness of on-demand product fulfillment, and further, specifically those involving drone delivery.


Registration Citation

Categories
Choose one or more categories that describe your study.
Health, Nutrition, and Population

Additional Keywords
Additional descriptive terms for the study, if any. (Use commas to separate terms.)

Secondary ID Number(s)
To help with database searches and to avoid duplication, enter any ID numbers provided by funders (e.g., grant number) as well as any ID numbers provided by other registries (clinicaltrials.gov, ISRCT, etc.). For each ID number, include the organization that assigned it.

Principal Investigator(s)
Name of First PI
 Dr Valentina  Brailovskaya

Affiliation
IDinsight

Name of Second PI
Dr Alison Connor

Affiliation
IDinsight

Study Sponsor
Name
What organization is the primary funder of your study?
Bill & Melinda Gates Foundation

Study Sponsor Location
Indicate the country where your study sponsor is located.
United States

Research Partner
Name of Partner Institution
If you are collaborating with another organization to perform this research (including organizations in the study country), provide the organization's name.
LLamasoft

Type of Organization
What type of institution is your research partner?
Private firm

Location
Indicate the country where your research partner is located.
United States
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Intervention Overview
Intervention
Describe the intervention or program being evaluated in this study. Be sure to indicate the objectives and expected beneficiaries. Do not discuss the evaluation here, only the intervention. (Include only details of the program that can be made public at this time.)
Zipline is a drone delivery service that provides third-party logistics (3PL) services, holding customersâ�� products in warehouses to minimize the lead time between order and delivery for end recipients. In Ghana, Zipline has partnered with Ghana Health Service (GHS) to provide last mile logistics services and improve access to crucial health products in health facilities. Zipline is establishing four distribution centres (Omenako, Mampong, Walewale, and Sefwi Wiawso) to serve approximately 2,000 health facilities across Ghana.

Zipline provides emergency and non-emergency on-demand medical products (such as blood, emergency and routine vaccines, and emergency and essential medicines). This delivery system is intended to improve timely access to medical products, reduce instances and duration of stockouts in health facilities, and ultimately improve health outcomes. The process is initiated when a healthcare worker submits an order for a particular product via SMS or a phone call. The order is recorded at the closest distribution center, and the required medical products are packed into a drone. The automatically operated drone drops off the medical products in an allocated location nearby the facility. The medical products are picked up by the facility staff within about 30 minutes.


Theory of Change
Describe the key aspects of the interventionâ��s theory of change, emphasizing the mechanisms the impact evaluation will focus on.
The overall theory of change operates as following:

Health workers and health facilities use Zipline to order health care products, which are supplied by theÂ  Ghana Health Service. Zipline receives the order, then processes and confirms it. The package is then launched and dropped at the health facility. This results in a faster and more convenient delivery system for health facilities. The main outcome is the reduction of stockout instances and duration, and improved product availability and a more equitable medical supply system. This can lead to fewer patient referrals and less waiting time before treatment. Ultimately this feeds into the a final impact of a) better quality treatment and improved health outcomes, and b) less wastage of medical products and lower supply chain costs, leading to cost savings for the Ghanaian public health system.Â 


Treatment Arms
Does this intervention or program have multiple treatment arms or program types under evaluation?
No

Implementing Agency
Name of Organization
Who is carrying out the intervention or program? (Provide the name of the organization.)
Zipline

Type of Organization
Private for profit organization

Program Funder
Name of Organization
Who is funding the intervention or program? (If multiple organizations are involved in funding, provide the name of the primary funder.)
Bill and Melinda Gates Foundation

Type of Organization
What type of organization is this?
Other

Intervention Timing
Intervention Timeline
Has the intervention or program already started? (Answer yes if the intervention has started, meaning the planned treatment has begun, and is either still in process or completed.)
Yes

Start Date
When did the intervention or program begin? (If not yet started, provide estimated date.)
04/01/2019

End Date
When did the intervention or program end? (If not yet completed, provide estimated date. If this is to be an ongoing program, leave the field blank.)
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Evaluation Method Overview
Primary (or First) Evaluation Method
What is the main methodological approach you will use to estimate the causal impacts of the intervention or program? (If more than one, enter the first here. You will have the opportunity to enter a second method later.)
Other (specify)

Other Method
Please describe your method that was not listed in the choices above.
Difference in differences on a matched sample of facilities

Additional Evaluation Method (If Any)

Other Method
Please describe your method that was not listed in the choices above.

Method Details
Details of Evaluation Approach
Please provide details of your methodological approach(es).
The research team conducted a two stage matching process.

The first stage of matching was completed before the baseline data collection usingÂ  District Health Information Management System (DHIMs). The dataset contained basic information about facilities and health records for selected outcomes. Researchers used 1:1 coarsen matchingÂ  to create a comparable treatment and control sample based on observable characteristics. The process created a sample of 452 facilities across the two groups, interviewed during baseline visits. The baseline sample consisted of district hospitals, healthcare centers, and Health Service Community-Based Health Planning and Services (CHPS). During the data collection, the following staff members were interviewed to document outcomes of interest: heads of facilities, staff members in charge of all dispensaries, health workers and patients. Patients were also interviewed. The final sample of baseline facilities consisted ofÂ  422 health facilities ( 238 and 184 within and outside of Zipline zones).

The second 1:1 coarsen matching is completed using information collected during the baseline and is used to further narrow down to the sample of the most comparable facilities.Â 

The impacts on outcomes of interest will be measured using data fromÂ  high frequency phone surveys and an endline survey. To quantify impacts of Zipline surveys we will either use difference-in-differences and compare trends in outcomes of interest between treatment and control groups or ANCOVA for quantifying the impacts on variables which were not collected during the baseline pretreatment period. We plan to use Conley estimation of standard errors to adjust for spatial correlation of the error term.Â 


Outcomes (Endpoints)
What are the outcome variables (endpoints) of interest in this evaluation? (You may distinguish primary and secondary outcomes as well as final and intermediate outcomes. If you do, indicate to which category each outcome belongs. See help text for definitions.)
Ziplineâ��s near-term effects on health facilities, by exploring differences between facilities served by Zipline and control facilities across outcome groups:

Primary outcomes:


	
	Product stocking - whether or not mandated medical products are stocked at the facility
	
	
	Product stockouts - instances and durations of stockout of mandated products
	
	
	Stocking behavior - the actions taken by heath facility workers to resolve stockouts
	
	
	Treatment behavior - the actions taken by health workers to treat patients for certain medical conditions
	


Secondary outcomes:


	
	Attitudes and perceptions - the views of health workers and local community members towards Zipline
	
	
	What effect do Ziplineâ��s operations have on supply chain costs? Cost components to be considered include: transport costs; storage and physical infrastructure costs; expiry, waste, and loss of potency; inventory holding cost; and management, overhead, and labour.
	
	
	How is the supply chain and facility-level patient demand for services impacted by the COVID-19 pandemic? Are drone deliveries an impactful intervention during a public health emergency and after?Â 
	


Exploratory outcomes:


	
	Treatment seeking behaviour - patient decisions to visit particular health facilities to seek care, and the costs associated with these decisions
	



Unit of Analysis
What is the main unit of analysis for the evaluation?
Health facility 

Hypotheses
What specific hypotheses do you plan to test with the outcome variables specified above (or other outcomes)? (You may distinguish primary and secondary hypotheses if you like.)
Primary Research Questions:


	Product Stocking: Did Zipline improve equity of healthcare delivery through improving stocking rates of essential products/vaccines?
	Did Zipline improve the supply chain? Specifically,
	
		Product Stockouts: are there reduced instances and duration of stockouts for relevant products?
	
	
	Treatment Behaviour: Did Zipline improve health workerâ��s ability to deliver better care (patients experiencing less referrals due to lack of medical products)?


Â 

Secondary Research Questions:


	Stocking Behaviour: Are healthcare workers more likely to take action to resolve stockouts? Are stockout resolutions more timely?
	Attitudes and perceptions: What are the views of Zipline by health workers
	Costs: What effect do Ziplineâ��s operations have on supply chain costs? Cost components to be considered include: transport costs; storage and physical infrastructure costs; expiry, waste, and loss of potency; inventory holding cost; and management, overhead, and labour. This piece will be completed by Llamasoft and is outside of the scope for IDInsight
	Healthcare worker satisfaction: Are healthcare workers more satisfied with their jobs?


Â 

Change History
	Date
	Value

	06/11/2021
	<p>H1: Does Zipline improve healthcare&rsquo;s capacity to stock all mandated products?</p>

<p>H2: Does Zipline reduce instances and duration of medical product stockouts?</p>

<p>H3: Does Zipline improve healthcare worker&rsquo;s ability to treat patients?</p>

<p>H4: Is there an indication that changes in healthcare systems lead to reduced supply chain costs?</p>

<p>H5: Is there an indication that changes in healthcare systems lead to improved patient outcomes?</p>

<p>H6: Is drone-delivery service impactful during emergencies (such as COVID19 pandemic?)</p>

<p>&nbsp;</p>




Unit of Intervention or Assignment
Unit of assignment for receipt of the intervention or program. For experiments, the unit of randomization. (For example, individuals, schools, clinics, firms, etc.)
Health facilities

Number of Clusters in Sample
If the intervention or program is to be administered by cluster or group (e.g., schools, villages), what is the (expected) number of groups or clusters in the analysis?
Zipline currently has 4 distribution centers (only 3 are in the study sample) and all healthcare facilities located within the flying can be served by Zipline. 

Number of Individuals in Sample
What is the (expected) number of individual observations (e.g., of students, households, enterprises) in the sample?
422 facilities for baseline. Final sample between 200 - 300 facilities.

Size of Treatment, Control, or Comparison Subsamples
What is the (expected) number of observations in treatment and control or comparison subsamples (i.e., those receiving the intervention and those not receiving it)? (If the intervention or program is to be administered by cluster or group, please give the number of groups, not individuals, in each subsample.)
 200 and 300 facilities in total

Supplementary Files
Analysis Plan
If you have a pre-analysis plan to upload, please do so here. (Note that a pre-analysis plan is a detailed outline of the analysis plan written in advance of seeing the data which may specify hypotheses to be tested, variable construction, equations to be estimated, controls to be used, and other aspects of the analysis. See help text for further information. You may select to have the plan kept private until study completion or another date of your choosing.)
Zipline_PAP_submitted.pdf

Other Documents
Do you have any other documents outlining what you plan to do in this study that you are willing to upload (e.g., a proposal or IRB document)? (You may select to have the documents kept private until study completion or another date of your choosing.)
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Outcomes Data
Description
Briefly describe the data set that will be used to measure outcomes. (For example, this could be a household survey, school or health facility survey, administrative data, etc. If there is more than one such data source, please describe the most important one.)
Primary data will be collected on Health worker stocking, treatment behaviour, attitudes and perceptions of healthcare workers and patients  through interviews with the heads of health facilities, staff members in charge of dispensaries, health workers and patients.
Data collection activities include the following: 
In-person baseline survey conducted at health facilities:
At selected treatment facilities 
At control facilities that share similar characteristics to tmt

Data Collection Status
Have these data already been collected, whether by you or someone else? (This refers to data collected after the intervention was implemented, not baseline data.)
No

Previous Use of the Data
Has this data set been used before by you or others for analysis, including for unrelated research?

Data Access
Is this a restricted access data set?

Data Status
Have you obtained the data?

Data Approval Process
Briefly describe the approval process.

Approval Status
Have you obtained approval and/or the data?

Treatment Assignment Data
Participation or Assignment Information
Does (or will) the above outcomes data also contain information on the treatment assignment or program participation, i.e., which units received the intervention or participated in the program?
No

Description
What kind of data will you use for information on treatment assignment or program participation, i.e., which units received the intervention or participated in the program? Examples include administrative data, household survey, etc. (In some cases, there may be no specific data set. For example, data might simply be common knowledge that a program was implemented in a particular village. This type of information can be treated as a data set.)
List of facilities obtained from Zipline.

Data Status
Do these data already exist?
Yes

Previous Use of the Data
Has this data set been used before by you or others for analysis, including for unrelated research?
Not sure

Data Access
Is this a restricted access data set?
Restricted  -- Access requires a formal  approval process

Data Obtainment Status
Have you obtained the data?

Data Approval Process
Briefly describe the approval process.
Contact Zipline and IDinsight team.

Approval Status
Have you obtained approval and/or the data?
Yes-obtained approval and have received the data

Data Analysis
Data Analysis Status
Have you started analysis of the data?

Study Materials
Upload Study Materials
It is helpful for other researchers to be able to see survey instruments used in prior studies. Are you interested in uploading or providing links(s) to the instrument(s) or any other study information at this time? (You will also be able to do so at a later date, including at study completion.) If so, upload documents or provide links to instruments, other websites, or documents related to your study that you are willing to share, and describe each item.

Registration Category
Registration Category
Based on the information you have provided, we have classified your registration as follows.
Prospective, Category 1: Data for measuring impacts have not been collected
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Completion Overview
Intervention Completion Date
When was the intervention or program completed? If this is an ongoing program, leave the date blank.

Data Collection Completion Date
When was data collection on outcomes completed?

Unit of Analysis
What was the main unit of analysis for the evaluation?

Clusters in Final Sample
If the intervention involved clusters or groups as the unit of randomization or program assignment, please indicate the final number of clusters or groups in the sample used in the analysis.

Total Observations in Final Sample
For estimating primary program impacts, what was the total number of individual observations used in the analysis (including program recipients and controls or comparisons)?

Size of Treatment, Control, or Comparison Subsamples
What is the size of each treatment and control or comparison subsample in the main analysis? (If the analysis is at the cluster or group level, please give the number of groups, not individuals, in each subsample.)

Findings
Preliminary Report
Is there a report on the results?

Preliminary Report URL
Provide a link to the report if available.

Summary of Findings
Summarize your results. (Copy and paste a report abstract or executive summary as appropriate. Highlight the results for the key outcomes and hypotheses you outlined when registering.)

Paper
Are there any published studies based on this evaluation?

Paper Summary
Provide titles and brief summaries of the studies.

Paper Citation
Enter the citations.

Data Availability
Data Availability (Primary Data)
Is the data set you used available for other researchers (whether access is free or restricted), or will it be in the future?

Date of Data Availability
When will the data be available?

Data URL or Contact
Enter a link to the data set, if available, or the name and email of a contact person for access.

Access procedure
If the data are or will be available only on a restricted basis, please describe the procedure to apply for the data.

Other Materials
Survey
Can you share the survey questionnaire(s) you used (if not previously made publicly available)?

Survey Instrument Links or Contact
Provide the link to the survey instrument(s) or describe how to obtain them.

Program Files
Are program files (e.g., Stata .do files) available for public distribution?

Program Files Links or Contact
If yes, please provide a link to the files or the name and email of a contact person for access.

External Link
Please provide links to any other related websites, documents, etc.

External Link Description
Describe the above links.

Description of Changes
Please add any comments you would like to make on changes in this project between the initial registration and the reporting of the results (e.g., changes in evaluation method, sample size, hypotheses, etc.).

Study Stopped
Date
When was the study stopped?

Reason
Why was the study stopped?

