Additional File 1: Description of PRIME-Tool Instrument Development
The current version of PRIME was developed in three stages: (1) adaptation of a management framework, (2) identification and adoption of questions from existing surveys, and (3) revisions after field-testing in Ghana.

Selection and Adaptation of a Management Framework
To anchor all tool development efforts to existing management theory, we first did an extensive review of management frameworks and health facility management in LMICs. We also conducted interviews with 16 experts in facility management, primary health care, health systems, and service delivery, including: 

1. Raffaella Sadun, Harvard Business School and World Management Survey
2. Alex Haynes, Ariadne Labs and World Management Survey
3. Mario Macis, Johns Hopkins University, IZA, and National Bureau of Economic Research (NBER)
4. Christophe Rockmore, Service Delivery Indicators (SDI), World Bank
5. Ezequiel Molina, SDI, World Bank
6. Shannon Barkley, PHC Service Delivery and Safety, WHO
7. Erin Sullivan, Harvard Medical School Center for Primary Care
8. Benjamin Loevinsohn, SDI, World Bank
9. Nittita Prasopa-Plazier, Patients for Patient Safety, WHO
10. Giorgio Cometto, Global Health Workforce Alliance, WHO
11. Nuria Toro-Polanco, Integrated People-Centered Health Systems, WHO
12. Kavitha Viswanathan, Health Statistics and Information Systems/Health Facility Harmonization, WHO
13. Shamsuzzoha Syed, Service Delivery and Safety, WHO
14. Hernan Montenegro, Service Delivery and Safety, WHO
15. Herbie Duber, Institute for Health Metrics and Evaluation
16. Erika Linnander, Yale University
The WMS stood out as a particularly important and well-validated framework in measuring facility management across various sectors.28–33 The WMS is an innovative research project aimed at measuring the adoption of basic managerial practices. Started in 2001, the initiative has collected in-depth information on management processes across more than 15,000 organizations in manufacturing, retail, education and healthcare in 30 countries. Over the past 5 years, the WMS has conducted more than 1,800 interviews across acute care hospitals in the US, Europe, Asia and South America. Interviewers obtain and conduct interviews that evaluate and score management practices by defining the concept of “good” and “bad” management practices and codifying them from 1 (worst practice) to 5 (best practice) across key management practices used by organizations across different sectors. These practices are grouped into four areas: 1) Operations Management, 2) Performance Monitoring, 3) Target Setting, 4) Talent Management.  (In some WMS formats, a fifth domain: Leadership Management is also added.) Interviews last approximately 90 minutes and are conducted over the phone by extensively trained interviewers. However, given the technical expertise and extensive time commitment needed to conduct, score, and synthesize interviews, the authors determined that using the WMS in its current form would not be feasible.
The authors also met with Dr. Mario Macis of Johns Hopkins University, IZA, and NBER to discuss further options for survey adaptation. Dr. Macis has been involved in the evaluation of a program aimed at implementing SafeCare practices across primary health facilities in Nigeria.34 SafeCare is an International Society for Quality in Healthcare (ISQua)-accredited set of standards that are specifically designed for low and middle-income contexts. SafeCare standards cover both clinical services and management functions and are designed to set up a step-wise improvement trajectory for facilities. SafeCare standards were informed by WMS practices but are in a more quantifiable and easily implementable survey format. However, the SafeCare evaluation tool includes more than 800 indicators, making it difficult for a small subset to reliably and fully measure relevant concepts. 
Despite these difficulties in adapting World Management Survey questions for facility assessments in LMICs, the authors identified the WMS framework as a valuable tool for structuring a survey module for measuring management of PHC facilities in LMIC. Consequently, we adapted the WMS framework with modification to better apply to PHC facilities in LMICs. Our resulting framework consists of 5 core domains: Target setting, Monitoring, Operations, Human resources, and Community engagement. The first 4 domains were retained from the WMS, and we added a domain for Community engagement as this is essential to the management of PHC facilities. 
Identification and adoption of questions from existing surveys
Based on our review of the literature and recommendations from consulted experts, authors reviewed the following survey and measurement compilation sources for Facility Management and Organization survey questions and/or frameworks:
· Service Provision Assessment (SPA)1
· Service Availability and Readiness Assessment (SARA)2
· SafeCare3
· Patient Centered Medical Home-Assessment Tool4
· Primary Care Assessment Tools (PCAT)5
· Primary Care Assessment Survey (PCAS)6
· Commonwealth Fund Scorecard7
· World Bank and WHO UHC Framework8
· WHO Handbook on Monitoring and Evaluation of Human Resources for Health9
· Canadian Institute for Health Information, Measuring Organizational Attributes of Primary Health Care Survey10
· USAID/Management Sciences for Health Leadership Development Program11,12
· Centers for Disease Control and Prevention, Sustainable Management Development Program13–16
· WHO Hospital Management Guidelines, 199817
· Mohd-Shamsudin, 201218
· Kitreeawutiwong, 201519
· Munyewende, 201620
· Rowe, 201021
· [bookmark: _GoBack]Ethiopian Hospital Management Initiative22–27
Through the group’s in-house expertise in PHC and our understanding of the existing facility management theory, we identified a parsimonious list of questions encompassing key PHC facility management activities for inclusion in the first draft of PRIME.  
First field-testing in Ghana and revisions.
The first draft of the PRIME was pre-tested in June 2016 in three different types of PHC facilities (public district hospital, private polyclinic, and a CHPS compound) in the peripheral areas of Kumasi, Ghana. To note, these pre-test facilities were excluded from the survey sample. The pre-test aimed to examine the clarity of questions, the acceptability of items to enumerators and facility managers, and the feasibility of integrating the tool into annual country-wide surveys to be conducted through the Performance Monitoring and Accountability 2020 (PMA2020) mobile platform. Field-testing and and enumerator training was led by PMA 2020 staff employed by the Bill & Melinda Gates Institute for Population and Reproductive Health housed in the Johns Hopkins Bloomberg School of Public Health (JHSPH). These activities were supported by staff from the Ariadne Labs Primary Care Team and Kwame Nkrumah University of Science and Technology (KNUST) School of Medicine. Several questions were modified to improve clarity, but all items were acceptable and the survey proved feasible to implement.
The resulting first version of PRIME deployed in Ghana in 2016 had 27 indicators across 5 management domains: 3 in Target setting, 6 in Operations, 4 in Human resources, 8 in Monitoring, and 6 in Community engagement. Based on feedback from enumerators, facility heads, and PMA 2020 staff involved in the first round of data collection, 7 new questions were added to the second version for data collection in 2017. The additional question on formal case reviews in the Monitoring domain is an important indicator of quality assurance systems for patient safety while the 4 new questions in Target setting and 2 in Human resources bolstered the variety of management activities captured by these domains.
The 34 questions were composed of 21 binary indicators (Yes/No or Don’t Know), 12 ordinal indicators and one continuous indicator measuring the proportion of time the PHC facility head spent on managerial activities. Ordinal questions used the following scales: 4 items used a 4-point Likert scale to measure agreement from “strongly disagree” to “strongly agree”, 2 items distinguished between the facility merely reporting the presence of an activity as opposed to being able to show documentation of its conduct, 4 items assigned scores based on the desirability of the type management practice, and 4 used a 5-point Likert scale for activity frequency from “never” to “always.” All scores for response choices are standardized to scale from 0 to 1. A copy of the current version of the PRIME with the score assignments for each choice is available in Additional file 2.
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