
RESEARCH STRATEGY/METHODOLOGY AND STUDY PROTOCOLS
PROJECT TITLE
Delivering on Universal Health Coverage promises in the hardest-to-reach areas of Madagascar through drone delivery services.
BRIEF SUMMARY
Purpose: Drones can provide reliable on-demand delivery of medical commodities to healthcare facilities that are hard-to-reach via land-based transportation. Although drone delivery has been implemented in several countries in sub-Saharan Africa as a means of improving supply chain logistics, there is little evidence of the impact of drone delivery on supply availability, service utilization, quality of care, and health outcomes in low- and middle-income countries (LMICs). This study aims to quantify the impact of drone delivery on supply availability, quality of care, and health outcomes in rural Madagascar.
Participants: Study participants will include healthcare providers, community health workers, and exiting clients at 109 public-sector healthcare facilities as well as women of reproductive age living in the catchment areas of these facilities in three regions of Madagascar (Alaotra Mangoro, Atsinanana, and Vatovavy Fitovinany).
Procedures: This is a cluster randomized experiment in which 109 hard-to-reach public healthcare facilities located in three regions of Madagascar will be randomly assigned to receive either drone delivery or standard land-based delivery of medical supplies. Prior to facility randomization, we will first stratify by the seven districts and by a binary measure of facility remoteness. This will ensure treatment balance across the districts and by facility location. 
Each study arm will contain approximately 54 facilities, which, on average, serve approximately 9,000 people. Pre- and post-intervention data will be collected at both the facility and individual level, and we will use ANCOVA regression to estimate treatment effects.
Generalizable knowledge: By the conclusion of the proposed research, we expect to have established an evidence base for the impact of drone delivery on medical commodity availability in hard-to-reach public-sector healthcare facilities in Madagascar. Additionally, we expect to have established the evidence on how increased reliability of medical stocks, if observed, impacts several additional outcomes further down the causal chain including quality of care, service utilization, contraceptive use, and vaccine coverage. 

STUDY AIMS
Our overall study aim is to quantify the impact of drone delivery on supply availability, quality of care, and health outcomes in rural Madagascar. 
Our central hypothesis is that drone delivery will decrease the frequency and duration of stockouts of medical products such as contraceptive commodities and vaccines, which will subsequently improve provider and client satisfaction, which, in turn, will improve service utilization and health outcomes.
STUDY DESIGN
This is a two-arm cluster randomized experiment in which 109 hard-to-reach public-sector healthcare facilities located in three regions on the eastern side of Madagascar will be randomly assigned to the treatment (drone technology) or control.  The study PI will execute the facility randomization. Each study arm will contain approximately 54 facilities, which, on average, serve approximately 9,000 people each. Prior to randomization, we will ensure each arm is balanced with respect to district and remoteness of the facility using stratification. 
All data collection tools will be implemented at two time points: pre- and post-intervention. The same 109 facilities selected for the study will be included at both baseline and endline, however the individual providers and exiting clients may vary and no provider or client will be linked to prior data collection efforts. The women participating in the individual-level surveys will not be followed up as we will conduct a repeated cross-sectional survey in the post-intervention period.
Pre-intervention, or baseline, data will be collected in early to mid-2023. Interventions will commence soon after completion of baseline data collection in the targeted facilities. Post-intervention, or endline, data will be collected approximately one year after the intervention has started. Informed consent will be obtained for each facility from the facility manager for all facility-level study components for both baseline and endline data collection.
DATA ANALYSIS
Aim 1: Estimate the impact of drone delivery on availability of medical commodities in hard-to-reach public-sector facilities. 
This study will collect data on current and historical availability of medical commodities in all 109 public-sector facilities, pre- and post-intervention. To assess the causal effect of the intervention on availability of medical commodities, we will use ANCOVA regression to estimate the effect in treatment facilities (those receiving drone delivery) versus the control facilities (those receiving standard land-based delivery of medical supplies).

Aim 2: Estimate the impact of drone delivery on quality of care, job satisfaction, service utilization and uptake of contraceptive and vaccine services in hard-to-reach public-sector facilities. 
The facility-level data described above will also be used to assess changes in the facility-level quality of care, provider job satisfaction, and changes in service utilization. Additionally, this study will interview women of reproductive age, pre- and post-intervention, that have been randomly sampled from the catchment areas of approximately 109 public-sector facilities; approximately 1200 women will be interviewed at baseline and 3300 at endline.  As in Aim 1, we will use an ANCOVA regression specification to estimate the treatment effect. The individual pre and post intervention surveys will include measures of perceived quality of care and prevalence of contraception and vaccination while the facility-level surveys will measure actual quality of care. Additionally, the provider survey will include measures on provider job satisfaction.
To assess the causal effect of the interventions, we will estimate treatment effects using an ANCOVA regression specification:
Y=β0 + β1Treatment + β2Y_{t-1} + X’\gamma+ \delta_s+ ui (1)
In this equation, Y denotes the various outcomes of interest at endline (for example, current modern contraceptive use (0=non-use; 1=use)), Y_{t-1} is the baseline measure of the outcome, X is a vector of controls included to increase efficiency; and \delta_s are dummy variables for randomization strata. We will present estimates with and without X. Variables included in X will be chosen using the double-LASSO variable selection method. We will present standard p-values as well as q-values that control the False Discovery Rate (FDR) to account for multiple hypotheses.

Aim 3: COMPARATIVE COST EFFECTIVENESS
We will conduct a comparative cost effectiveness analysis (CEA) of the program by relating the incremental costs of the program to the incremental effects estimated from the RCT. The incremental costs, to be collected during implementation, will include the costs of the program over and above the standard of care, as well as costs averted. Costs will include both monetary and non-monetary costs facing program administrators and beneficiaries and will be itemized using the ingredients method. As the trial assesses effects on multiple outcomes, we will estimate cost effectiveness using each individual outcome as well as a combined outcome in terms of DALYs averted (cost-utility). Data permitting, we will also conduct a limited cost-benefit analysis to estimate total returns of the program by modeling the relationship between short-run trial outcomes and longer-term measures of well-being. All analyses will be presented in terms of programmatic as well as social perspectives.
SELECT MEASURES INCLUDED IN DATA COLLECTION TOOLS
	Measure
	Indicator
	Categorization
	Instrument

	Exposure
	
	
	

	Drone delivery treatment: Randomly assigned to 54 Facility-Fokontany Dyad

	Facility-level outcomes
	
	
	

	Current stock out
	Audit: You mentioned that you typically provide the [METHOD OR MEDICINE] at this facility, can you show it to me?




CHW: Are you currently out of stock of [METHOD OR MEDICINE X] today?
	In stock (observed); in stock (not observed); out of stock

Binary
	Facility Audit




CHW

	Mean days stocked out in last 3 months
	Have you been out of stock of [METHOD OR MEDICINE X] at any time in the last 3 months?

How many days have you been out of stock of [METHOD OR MEDICINE X] in the last 3 months?

We also assess reasons why the CHW or facility is out of stock of X medicine or method.
	Binary


Mean # of days
	Facility audit & CHW

	Contraceptive use
	Continuing users: What was the outcome of this visit—did you decide to continue (restart) the same method or to switch methods?

New users: Did you receive the method you wanted today?
	Categorical



Binary
	CEI

	Contraceptive autonomy
	What is the main reason you did not receive any method today?
	Categorical
	CEI

	Method mix
	What family planning method did you either receive counseling/information for, receive the method, or get a prescription or referral for?
	Categorical
	CEI

	FP Quality of Care (validated index)
	Multiple validated questions from Holt scale

Multiple validated questions on provider person-centered care and provider bias related to client age, parity, and marital status
	Index Score

Categorical
	CEI

Provider Interview

	Facility readiness to provide contraception (by method)
	Have you received any training in the last 12 months… that included a component on performing contraceptive injections? (asked for all modern methods)

Are you trained in implant insertion?
Are you trained in implant removal?
Are you trained to remove deeply placed implants?
	Binary
	Provider Interview

	Child treatment
	Did the provider give any medicines for (NAME) to take home?

List all medicines provided and amount paid.
	Binary

Categorical
	CEI

	Postnatal care
	Did you plan to deliver your baby at this facility?

If no, probe for reasons why not. Cost of delivery.
	Binary

Categorical
	CEI

	Place of delivery
	Where you will go for the delivery of your baby?

Will also measures reasons for choosing or not choosing this public facility (or any facility) and amount they expect to pay for delivery.
	Categorical
	CEI

	Vaccination receipt
	Which vaccines did you come to receive today, for you or for your child, at this facility?

Did you (or your child) receive the vaccine(s) you wanted today at this facility?

Why were you not able to receive the vaccine(s) you wanted for you/your child today at this facility?

We also ask about cost of each vaccination received.
	Categorical


Binary


Categorical
	CEI

	Provider absenteeism
	Is (INSERT PROVIDER’S NAME) physically present at the facility as of 9am/3pm (code to select correct time)?

We also investigate reasons for absence.
	Binary


Categorical
	Provider Interview

	Provider training/skills
	Have you received any training on any topic in the last 12 months?

Multiple questions to assess all trainings.
	Binary
	Provider Interview

	Provider satisfaction/burnout
	“I am motivated to do my work because…” (multiple probes)
	
	

	General quality of care, access to care, and facility reliability
	Multiple binary and categorical indicators.
	Varied
	CEI

	Client travel time and travel cost
	How much time did it take you to travel here today? How much did it cost you to travel here today? What means of transportation did you use to travel here?
	Categorical
	CEI

	Client wait time
	What time did you arrive at the facility? What time did you see the provider? How much time did the provider spend with you?
	Categorical
	CEI

	Client satisfaction
	General satisfaction questions but questions about wait time
	
	

	Population outcomes
	
	
	

	Modern Contraceptive Prevalence Rate (mCPR)
	Are you (or your partner) currently doing something or using any family planning method to delay or avoid getting pregnant?
	Binary
	Women

	Contraceptive autonomy
	Among those using: Are you glad that you are using a method of contraception currently?
Among those not using FP: Do you wish you were using a method of contraception currently?
	Categorical (4 categories)
	Women

	Method mix
	Which family planning methods are you or your partner currently using? 
	Categorical
	Women

	Method source
	From what type of place/person did you obtain your method the last time?
	Categorical with two primary domains: Public v Private
	Women

	Quality of contraceptive care
	Numerous categorical and binary indicators and indexes developed and validated by Senderowicz, Holt, Sudhinaraset, and others.

Additionally, we have added indicators to capture solicitation of informal payments, wait time, and disrespectful care
	Categorical and binary
	Women

	Use of ANC services
	Did you see anyone for antenatal care for this pregnancy?

We also collect data on source of ANC care, number of visits, and whether tetanus and malaria prevention was provided.
	Categorical and binary
	Women

	Place of delivery
	Where did you deliver?
	
	Women

	Postnatal care
	During the first 2 days after (NAME)’s birth, did any health care provider do the following:
	Categorical
	Women

	Vaccine coverage
	Documents receipt (verbal and vaccination card) of the following vaccines and source: Dtap, Polio, Rotavirus, Measles, Pneumococcal, and COVID-19
	Binary for each
	Women

	Child health
	We probe for treatment for diarrhea and fever, whether medicines were provided, and source of care
	
	Women

	Fertility intentions
	Now I have some questions about the future. Would you like to have (a/another) child, or would you prefer not to have any (more) children?

We also assess reasons for non-use among women not using (both the primary reason and all reasons for non-use)
	Categorical: Wants no more, wants later, wants now.
	Women

	General Facility Quality of Care
	Multiple, for example, “The staff at the facility where I most recently received care provided high quality health services.”
	Categorical: Likert Scale
	Women

	Source of care
	We assess where the participant would go, where they do go, and whether they go to the closest public facility (and, if no, why not).

We also assess how long ago they visited a public facility, what service was received at that time, and why they choose this facility. 
	NA
	

	Consumer confidence
	Several measures of confidence: How confident are you that if you needed a family planning method next week, you would be able to receive your desired method from your closest public facility?
	Categorical
	Women

	Client satisfaction
	The last time you visited this facility, were you highly satisfied, satisfied, somewhat satisfied or not at all satisfied with your services at the facility?
	Categorical with four response categories
	Women

	Possible Covariates
	
	
	

	Age
	How old were you on your last birthday?
	Will create both linear and categorical
	Women, CEI, & providers

	Gender
	Observed
	Binary
	CEI, providers, CHWs

	Religion
	What is your religion?
	Categorical
	Women, Providers

	Work outside the home
	Aside from your own housework, have you done any work in the last seven days?
	Binary
	

	Marital status
	Are you currently married or living with a man as if married?
	Binary
	Women, CEI

	Education
	Have you ever attended school?

What is the highest level of school you attended: primary, secondary, or higher?
	Binary and categorical
	Women, CEI

	Parity
	Multiple indicators capture number of live births
	Linear and categorical
	

	Distance to facility
	How long does it take you to travel to your closest public facility?
	Categorical
	Women

	Wealth
	A series of questions
	Equity tool Index
	Women



DATA COLLECTION TOOLS
Facility-level surveys
Five types of data collection will be undertaken at the selected 109 public-sector healthcare facilities in three regions along the eastern side of Madagascar: a facility audit, an unannounced visit, healthcare provider interviews, community health worker interviews, and interviews with exiting clients. Study team members will be responsible for approaching facilities for study enrollment. They will share the PSI IRB approval letter, Madagascar IRB approval letter, any local health department approval letters, and participation details with the facility managers well in advance of the study's implementation.

Facility Audit:
The facility audit is completed by a trained data collector in collaboration with a facility manager or senior staff member. Data are collected on hours of operations, training and experience profiles of staff, services provided, service provision, and current and historical availability of medical commodities, including family planning, perinatal, immunization, and curative. We will also assess each facility’s capacity for inserting and removing long-acting contraception including the intrauterine device and the implant. Each selected facility will be asked to participate in one facility audit. The facility audit will take approximately two hours to complete for most facilities, and approximately four hours for a small number of very large facilities. In the case that a very large facility is included in the study sample, sub-facilities will be linked at the analysis stage. Participation is voluntary and anonymous.

Unannounced Visitors:
Unannounced visitors will be used to assess absenteeism among providers at all selected facilities. At two different times (9am and 3pm) trained enumerators will arrive unannounced at each facility to record attendance of providers, based on a roster of providers scheduled for work that day. The roster will be obtained in advance by the study team. The study team will have already received permission from the facility manager to complete the unannounced visit. Facility participation is brief, voluntary, and confidential.

Healthcare Provider Interviews:
Interviews with healthcare providers will measure quality of care and job satisfaction/motivation. We will sample all providers at all 109 public facilities, up to ten providers per facility (for facilities with more than ten providers, we will select ten at random). We anticipate an average of three providers at each facility. This will result in approximately 300 provider interviews, with approximately 150 in each study arm. Trained data collectors will review the informed consent process with eligible respondents. Following their consent, providers will be asked a series of questions that takes approximately one hour to complete. Respondents will be asked questions regarding their demographic and educational background, experiences providing healthcare services, experience accessing commodities/forecasting/restocking commodities and supplies, amount of time spent away from the facility, and experiences with burnout and professional fulfillment. Provider participation is brief, voluntary, and confidential.

Community Health Worker Interviews:
Interviews with community health workers will measure current supply and availability of medical communities for distribution within their community. We will sample one-to-three community health workers at all 109 public facilities. We anticipate an average of two community health workers at each facility-community dyad. This will result in approximately 200 interviews with community health workers, with approximately 100 in each study arm. Trained data collectors will review the informed consent process with eligible respondents. Following their consent, community health workers will be asked a series of questions that takes approximately one-half hour to complete. Respondents will be asked questions regarding current commodities and supplies. Provider participation is brief, voluntary, and confidential.
Client exit interviews:
A convenience sample of exiting clients will be asked to participate through an informed consent process. A trained data collector will explain the purpose and confidentiality of the study to the selected clients. Women and men are identified for exit interviews by using a screening question at the completion of their facility visit to find out what service they received. Interviews take place during a one-day to one-week time period, depending on the client volume at each clinic. Trained data collectors will review the informed consent process with eligible respondents. Following their consent, exiting clients will be asked about current and previous family planning method use, services received, wait time, client satisfaction, perceived quality of care, perceived treatment, and information given by the provider. The questionnaire will take approximately one hour to complete. We anticipate an average of four clients per facility, for a total sample of 400 clients. Client participation is brief, voluntary, and anonymous.
Individual-level surveys
Individual-level surveys will be undertaken within a representative sample of women of reproductive age (15-49 years) before and after the intervention. There will be approximately 54 clusters (or facility catchment areas) in each study arm. For the pre-intervention survey, we will survey approximately 11 women in each cluster for a total sample size of 1200 women of reproductive age. The 11 women sampled from each cluster will be selected at random. A newly sampled cross-section of women will be selected for inclusion in the post-intervention survey. For the post-intervention survey, we will survey approximately 30 women in each cluster for a total sample size of 3270 women of reproductive age. The purpose of the larger endline survey is to ensure we can capture changes in modern contraceptive use as small as seven percentage points. 

Trained female enumerators will approach the selected household's head to explain the survey and
obtain a household roster of all women staying in the home. From there, one eligible female will be
selected at random and approached to participate in the study. Individual interviews will be conducted in a private location (i.e., a separate room or outside the house) that offers visual and auditory privacy. In areas where this could be difficult to achieve, such as households in informal settlements, the enumerator will work closely with the household head to identify a location where privacy could be assured. All potential respondents will be taken through the consent process with a trained female enumerator and asked for their informed consent to participate. Following consent, respondents will be asked a series of questions regarding their background and experiences receiving reproductive, maternal, and child healthcare services at local healthcare facilities. Participation will take approximately one hour and will be voluntary and anonymous.
INCLUSION/EXCLUSION CRITERIA
Inclusion/exclusion criteria for facility-level data collection: 
Facility audit: A facility audit will be conducted in each of the 109 public-sector facilities included in this study. We have excluded private facilities from this analysis because the intervention is designed to improve availability within public-sector (government owned) facilities. Facilities have been selected based on 1.) their location within the drone flight area and 2.) their status as “hard-to-reach” via land-based transportation. There are a total of 138 facilities within the drone flight radius. Six of these were excluded due to being conveniently located in an urban center. Seven more were excluded due to being easily accessible by road. An additional 16 facilities were excluded due to being on the fringe of the drone flight range of 100 km (located more than 92 km from the take-off location). Ultimately 109 facilities are included in this study.
Unannounced visit: Using an impromptu visit to ensure data validity, we will assess the attendance of all healthcare providers working at one of the 109 public-sector healthcare facilities selected for this study. All providers currently employed at these facilities at the time of the study are eligible to participate in the unannounced visit and no one will be excluded based on age, gender, ethnicity, length of service, or any other characteristics.
Provider survey: All providers currently employed at the time of the study at one of the 109 public-sector healthcare facilities selected for this study are eligible to participate in the provider questionnaire and no one will be excluded based on age, gender, ethnicity, length of service, or any other characteristics. If more than 10 providers are presently employed at the facility at the time of the study, 10 will be selected at random from all eligible providers.
Community Health Worker survey: Questionnaires will be implemented among a convenience sample of community health workers serving the selected catchment areas of the selected public facilities, for the purposes of determining current supply of commodities they provide to the community. Approximately two to three community health workers will be selected in each community. No community health worker will be excluded based on age, gender, ethnicity, length of service, or any other characteristics.
Client exit survey: Questionnaires will be implemented among a convenience sample of male and female clients exiting one of the 109 public-sector healthcare facilities selected for this study. Women who are less than 15 years old or older than 49 years and men wo are less than 15 and older than 59 will be excluded from the questionnaire because they are defined as being outside of reproductive age. We will exclude men and women who are not of reproductive age as we are primarily interested in outcomes related to reproductive and maternal and child health. No client will be excluded based on ethnicity, wealth, education, marital status, parity, or any other individual characteristics.
Inclusion/exclusion criteria for the individual-level survey:
Women’s questionnaire: We will include one woman, selected at random from all women of reproductive age (15-49 years), living in randomly selected households in the catchment area of the 109 public-sector healthcare facilities selected for this study. Women who are less than 15 years old or older than 49 years will be excluded from the individual-level women's questionnaire. We will exclude men as well as those women who are not of reproductive age as we are primarily interested in outcomes related to reproductive and maternal and child health. No client will be excluded based on ethnicity, wealth, education, marital status, parity, or any other individual characteristics.
SAMPLE SIZE & STUDY POPULATION
Our sample will include pre- and post-intervention structured questionnaires with women of reproductive age living in the catchment areas of 109 hard-to-reach public-sector healthcare facilities. The pre-intervention questionnaire will be implemented among a sample of 1200 women while the post-intervention sample will be larger, with approximately 3300 women. We will also collect data within facilities including provider absenteeism, a provider questionnaire (n=300), a brief questionnaire with community health workers (n=200), and a questionnaire with exiting clients (n=400). We will also conduct a brief facility audit to assess the availability of medical commodities at each of the 109 participating public-sector healthcare facilities.
For the individual-level surveys, we estimate a design effect of 1.682 for modern contraceptive prevalence due to our cluster-based sampling procedure, based on information provided in the 2021 Madagascar Demographic and Health Survey (MDHS) Final Report, Appendix B (page 423; Table B2). We calculate our necessary sample size assuming 1.) 36% current modern contraceptive prevalence in the three selected regions in Madagascar (based on data extracted from a Ministry of Public Health database in May 2022); 2.) 54 clusters in each study arm [clusters=facility catchment areas]; 3.) an effect size of just under .2 standard deviations (which correlates to a change in the prevalence of modern contraceptive use of approximately 7-10 percentage points). With these parameters, we will need to survey approximately 11 women in each of the 54 clusters in each of the two study arms, resulting in a total sample size of 1200 women of reproductive age in the individual-level surveys. The 11 women sampled from each cluster will be selected at random. If there is more than one eligible woman who is a usual resident (sleeps there at least four nights a week) in a randomly selected household, one will be selected at random. For the post-intervention survey, we will survey approximately 30 women in each cluster for a total sample size of 3270 women of reproductive age. The purpose of the larger endline survey is to ensure we can capture changes in modern contraceptive use as small as seven percentage points.
For the facility-level surveys we will measure availability of family planning commodities and other medicine and supplies via a facility audit in each of the 109 facilities. We will also assess provider behavior and practice via interviews with one to ten providers at each facility, depending on total staff at each of the 109 facilities. Further, we will interview one to ten exiting clients to assess services received, availability of commodities/medicine, and overall client satisfaction and perceived quality of care. Finally, we will conduct a very brief interview with community health workers (CHWs) associated with each facility to ascertain their supply of medical commodities. This will result in approximately 300 provider interviews, approximately 400 client exit interviews, 109 facility audits, and 200 interviews with CHWs, with approximately half of all participants in each study arm. Current levels of stock outs among the planned facilities are estimated to be between 18 and 80 percent, depending on the commodity. With 109 facilities, we will have sufficient power to detect a change in the probability of stock outs to below 3%.
Post-treatment, we will repeat the individual-level survey, within a newly sampled cross-section of the population. We have selected a repeated cross-section to ensure that, as people move out of the catchment area, we are still capturing a representative sample of the potential users of the facility. We will also repeat all facility-level data collection in all 109 public facilities. The changes in commodity availability and service utilization resulting from the intervention will be evaluated via data collected in these pre- and post-intervention surveys.
DATA COLLECTION DESCRIPTION
Participant recruitment
Facility-level data collection: Approximately 109 public-sector healthcare facilities in three regions of Madagascar located on the eastern side of the country meet the criteria of “hard-to-reach” via land-based transport and will be invited to participate in this study. Each facility will receive two unannounced visitors and a facility audit. In addition to the unannounced visit and facility audit, we will conduct interviews with providers, community health workers, and exiting clients in all selected facilities. In advance of the start of field work, the local partner will meet with facility administrators to explain the study and invite their participation. Additionally, a letter of support from the County Director of Health will be shared with all facilities. 

Individual-Level Interviews: Eleven women will be sampled from each of the 54 clusters in each of the two arms. Households will be selected at random from all households in the cluster and approached by trained enumerators. Trained enumerators will approach the household heads of randomly selected households to introduce the research study and complete a household roster. The enumerator will use that household roster to identify all eligible women, those that are 15-49 years old. The enumerator will then approach the eligible women in the household to explain the research and conduct the informed consent process.
TIMEFRAME 
Pre-intervention data-collection is planned to begin in May 2023, following a 10-day fieldworker training and is anticipated to be complete by the end of August 2023.
MEASURES TO MINIMIZE RISK
The study poses a few risks, but the safeguards we are putting in place aim to minimize them. Participants in all surveys will be informed during the consent process that they may refuse to participate or may refuse to answer any question they do not want to answer, and no harm will come to them regardless of their participation decisions. All enumerators employed in any aspect of this research will receive extensive training on research ethics and confidentiality and will pledge to adhere to a strict confidentiality policy. The minimal risks of each study component are discussed in detail below.
Facility-level data collection
Unannounced visitors: If the results of the unannounced visitors portion of the study were to experience a breach of confidentiality, providers who were found to engage in unsanctioned absence could be identified, with potentially negative professional ramifications. In order to minimize this risk, data from the unannounced visitor portion of the study will be collected on encrypted, password-protected electronic devices. All data collectors conducting the unannounced visits will receive extensive training on research ethics and confidentiality and will pledge to adhere to a strict confidentiality policy. It will be necessary for data collectors to know the names of the selected providers at each participating facility, but they will not collect any other identifying information (such as address, phone number, national ID, birth date, or other identifiers) and the portion of the survey containing the provider's name will be protected on an encrypted and password protected electronic device.
Provider Interviews: If the results of the provider interviews were to experience a breach of confidentiality, providers who report clinical practice that does not align with standards of clinical care could face negative professional ramifications. In order to minimize this risk, data will be collected on encrypted, password-protected electronic devices. All enumerators conducting provider interviews will receive extensive training on research ethics and confidentiality and will pledge to adhere to a strict confidentiality policy. Participation is brief, voluntary, and confidential.
Community Health Worker Interviews: If the results of the interviews with community health workers were to experience a breach of confidentiality, those workers who report low supply of commodities could face negative professional ramifications. In order to minimize this risk, data will be collected on encrypted, password-protected electronic devices. All enumerators conducting community health worker interviews will receive extensive training on research ethics and confidentiality and will pledge to adhere to a strict confidentiality policy. Participation is brief, voluntary, and confidential.

Client exit interviews: There is minimal risk to participants, except perhaps discomfort related to reporting the reason for the visit on the day of the study. No identifying information is obtained that can be used to link the individual to the questionnaire responses. Further, client exit interview data will be collected on encrypted, password-protected electronic devices. All enumerators conducting provider interviews will receive extensive training on research ethics and confidentiality and will pledge to adhere to a strict confidentiality policy. Participation is brief, voluntary, and anonymous.
Individual-level data collection

Participants in the women’s individual questionnaire may be uncomfortable with some of the questions on sexual behaviors, but by using female interviewers, this discomfort should be limited. Again, participants will be informed during the consent process that they may refuse to participate or may refuse to answer any question they do not want to answer, and no harm will come to them or anyone in their family regardless of their participation decisions. Additionally, for the women’s individual questionnaire, there is the potential risk of a breach in confidentiality during the interview process when a family member, friend, or community member may overhear the participant’s responses. This could be problematic if the respondent is secretly using a family planning method. To address this risk, interviews will be conducted in a private space. Interviewers will also first prompt interviewees prior to asking sensitive questions. If someone approaches when sensitive questions are being asked, the interviewer will stop the interview or switch to a non-sensitive section of the questionnaire.
All data collection
The informed consent process will be the same for the individual-level and facility-level data collection. For all these data collection methods, a trained team member will approach a potential participant to discuss participation in the study. The team member will read the consent form in its entirety in the local language (Malagasy). The consent form will include a brief summary of the study purpose, a description of the study approach, the time it will take to participate, the potential risks and benefits of participation, the opportunity to ask questions, and the fact that participation is voluntary, and withdrawing will not impact any future health-seeking experiences. The team member will ask the potential participant if they understand the consent form. If they do and want to participate in the survey, then they will sign the consent form. The team member will countersign the document and offer a copy of the form to the participant. No interviews will be conducted without a completed consent process. 
Unannounced visits: To minimize Hawthorne biases, providers will not be directly consented into the study. Rather, facility administrators will be contacted to request their consent for their facility to be enrolled in the study. 
Trained female interviewers will be responsible for obtaining consent for the individual-level interviews with women of reproductive age and with female exiting clients. For all other data collection methods, male or female interviewers will be responsible for obtaining consent and conducting the interviews/discussions.

During the training of enumerators for this study, we will include a component on research ethics
where we will stress that enumerators must not attempt to influence the decision of any person to
participate in this study. None of the data collectors will be people of perceived authority.




DRAFT DESIGN DOCUMENT FOR RANDOMIZED CONTROL TRIAL
Unit of randomization: The Facility-Fokontany Dyad (FFD)
Our unit of randomization is the public-sector facility and a corresponding community, called a ‘Fokontony,’ located within the catchment area of the facility. In cases where there are more than one Fokontony attached to a public facility, one Fokontany will be selected at random. 
Stratified Randomization
Prior to randomizing each of the FFDs to the treatment or control arm, we will first stratify by district (there are seven districts across the three regions). We will also stratify by distance from the facility to the district pharmacy within each district, based on binary cut-point based on the median distance from the facilities in each district to their district pharmacy.
Sampling strategy 
As previously described, for the individual-level surveys, we estimate a design effect of 1.682 for modern contraceptive prevalence due to our cluster-based sampling procedure, based on information provided in the 2021 Madagascar Demographic and Health Survey (MDHS) Final Report, Appendix B (page 423; Table B2). We calculate our necessary sample size assuming 1.) 36% current modern contraceptive prevalence in the three selected regions in Madagascar (based on data extracted from a Ministry of Public Health database in May 2022); 2.) 54 clusters in each study arm [clusters=facility catchment areas]; 3.) an effect size of just under two standard deviations (which correlates to a change in the prevalence of modern contraceptive use of approximately 7 percentage points). With these parameters, we will need to survey approximately 11 women in each of the 54 clusters in each of the two study arms, resulting in a total sample size of 1200 women of reproductive age in the individual-level surveys during the pre-intervention survey. The 11 women sampled from each cluster will be selected at random. If there is more than one eligible woman who is a usual resident (sleeps there at least four nights a week) in a randomly selected household, one will be selected at random. For the post-intervention survey, we will survey approximately 30 women in each cluster for a total sample size of 3270 women of reproductive age. The purpose of the larger endline survey is to ensure we can capture changes in modern contraceptive use as small as seven percentage points.
For the facility-level surveys we will measure availability of family planning commodities and other medicine and supplies via a facility audit in each of the 109 facilities. We will also assess provider behavior and practice via interviews with one to ten providers at each facility, depending on total staff at each of the 109 facilities. Further, we will interview one to ten exiting clients to assess services received, availability of commodities/medicine, and overall client satisfaction and perceived quality of care. Finally, we will conduct a very brief interview with community health workers (CHWs) associated with each facility to ascertain their supply of medical commodities. This will result in approximately 300 provider interviews, approximately 400 client exit interviews, 109 facility audits, and 200 interviews with CHWs, with approximately half of all participants in each study arm. Current levels of stock outs among the planned facilities are estimated to be between 18 and 80 percent, depending on the commodity. With 109 facilities, we will have sufficient power to detect a change in the probability of stock outs to below 3%.
Determining the average number of households to select in each Fokontany
We used results from the most recent Madagascar DHS (2021) to estimate individual and household response rates as well as the percent of households likely to be occupied. As such, we will sample 25 households in each of the 109 clusters and will visit each household in order until we have achieved our target sample of 11 women (ages 15-49). Any remaining households will not be visited once we achieve our target of 11 women in the cluster. 
	Pre-intervention Targets
	Per cluster

	
	Urban
	Rural

	Anticipated female response rate
	93%
	96%

	Number of eligible women to interview
	11
	11

	Number of eligible women to ask
	12
	12

	
	
	

	Household response rate
	98%
	99%

	Households occupied
	12
	12

	
	
	

	Household occupation rate
	94%
	94%

	Households selected
	13
	12

	
	
	

	Suggested # of Households to sample in each Fokontany = 25
	



	Post-intervention Targets
	Per cluster

	
	Urban
	Rural

	Anticipated female response rate
	93%
	96%

	Number of eligible women to interview
	30
	30

	Number of eligible women to ask
	32
	31

	
	
	

	Household response rate
	98%
	99%

	Households occupied
	33
	32

	
	
	

	Household occupation rate
	94%
	94%

	Households selected
	35
	34

	
	
	

	Suggested # of Households to sample in each Fokontany = 70
	



Household listing
For this study, 25 households will be randomly selected from a list of all households in each selected Fokontany at the pre-intervention survey and 70 households for the post-intervention survey. PSI staff and enumerators will create a complete and current household listing for all selected Fokontany. 
The first step will be for PSI supervisory staff to ensure all those doing the household listing can identify the boundaries of each selected Fokontany. PSI will be responsible for sharing the Fokontany boundary with the listing staff and enumerators and providing details which can help them to recognize the boundaries, such as maps when available. Even if listing staff and enumerators know the area, finding the boundaries of the Fokontany can be difficult. To address this challenge, enumerators may be given a map of the larger area as well as a map of the Fokontany itself.
The household listing should include information for each structure – whether it is a house or other type of building and whether it is residential or non-residential – and should also include location information. Of note, some residential structures may have more than one dwelling unit, and each separate dwelling must be listed. The enumerator will need to collect details (i.e., physical features) about each structure/dwelling so that all households can be identified at a later stage.
It is critical that all households recorded during listing exercise can be located again later when data collection begins. Thus, collecting information that can help identify the household is an essential part of the listing process. One strategy to aid in this is to collect/record the GPS location of the structure. PSI and IPA may wish to develop a set of questions that provide a detailed description of each dwelling. This might include: a particular roof color, presence of a large mango tree, etc.
Once each listing is complete, an electronic version of the listing (excel or similar) can be shared with IPA-Kenya staff who will execute Stata code provided by the PI to select the 25 (or 70) households at random from each list.
