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1 

 

INTRODUCTION 
 

 

In 2012, when the US Agency for International Development (USAID) awarded the SIAPS 

Program, it tasked the program with developing a measurement framework and corresponding 

indicators for determining whether investments in pharmaceutical systems strengthening are 

contributing to the development of stronger, more sustainable pharmaceutical systems. At that 

time, there were no widely accepted definitions for a pharmaceutical system or pharmaceutical 

systems strengthening. Furthermore, there was no standardized approach for measuring progress 

toward stronger, more sustainable pharmaceutical systems.  

 

In 2014, SIAPS conducted a series of literature reviews and held a consultative meeting of 

SIAPS partners and experts1 in the field to propose definitions for a pharmaceutical system and 

pharmaceutical systems strengthening. Participants in the meeting set out to identify the critical 

system components, primary system outcomes, and key system attributes that are essential to 

measure and capture progress in pharmaceutical system strengthening over time and across 

countries (figure 1). Once these key parameters for measurement were identified, SIAPS 

arranged them within a framework for measurement to guide the selection of indicators and 

determine a basis to guide the measurement process.2 Once the framework was in place, an 

extensive review process of existing indicator-based assessment tools and manuals was 

undertaken to develop an indicator bank from which to select measures for the PSS Insight tool.3 

Working with experts from Boston University School of Public Health, SIAPS selected key 

indicators that form the basis of a tool to measure progress in pharmaceutical systems 

strengthening, using defined indicator selection criteria.4 The resulting tool, called PSS Insight, is 

a web-based data management system comprising 117 indicators intended to measure progress in 

pharmaceutical systems strengthening, both across countries and over time. 

 

                                                 
1 Please refer to annex A for the consultative meeting report. The report includes the meeting objectives; results of the literature 
reviews for development of definitions of a pharmaceutical system and pharmaceutical systems strengthening; identification of the 
components and elements for measurement; and the proposed definitions, components, and elements. 
2 Please refer to annex B for the framework and accompanying definitions of components, elements, and system attributes and 
outcomes. 
3 Please refer to annex C for the complete list of reviewed indicator sources. 
4 Please refer to annex D for the indicator selection criteria used to guide the selection of indicators. 
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Figure 1. PSS measurement framework: Critical components, key attributes, and primary outcomes5 

 

                                                 
5 Please refer to annex B for the framework and accompanying definitions of components, elements, and system attributes and outcomes. 



 

3 

 

METHODOLOGY 
 

 

Development of Definitions and System Components and Elements for 
Measurement 
 

As a first step toward the development of a tool for measuring progress in pharmaceutical 

systems strengthening, SIAPS needed to identify clear conceptualizations of the parameters that 

the tool was intended to measure. SIAPS conducted an extensive literature review, searching for 

existing definitions of a pharmaceutical system and pharmaceutical systems strengthening.  

 

Ensuring equitable access to essential medicines, vaccines, and technologies and their 

appropriate use is a core function of a health system. The components involved in this function 

may be conceptualized as a pharmaceutical system—that is, a subset of the health system. 

Various terms have been used, sometimes interchangeably, to refer to these system components. 

These include pharmaceutical system, pharmaceutical management system, pharmaceutical 

supply system, pharmaceutical sector, and medical products building block. 

 

Our literature review revealed three existing definitions of a pharmaceutical system that were 

developed for a specific purpose and therefore quite limited in scope and no existing definitions 

of pharmaceutical systems strengthening. 

 

Based on reviews of the existing related definitions, frameworks, and literature on the subject, 

SIAPS proposed definitions of both a pharmaceutical system and pharmaceutical systems 

strengthening for discussion at a consultative meeting held in September 2014 (annex A). 

Following the consultative meeting, the definitions were updated to reflect input from meeting 

participants. The definitions included in annex A were changed slightly to include the concept of 

system resilience, following additional research. The final proposed definitions are as follows: 

 

 A pharmaceutical system consists of all structures, people, resources, processes, and their 

interactions within the broader health system that aim to ensure equitable and timely 

access to safe, effective, quality pharmaceutical products and related services that 

promote their appropriate and cost-effective use to improve health outcomes.i 

 

 Pharmaceutical systems strengthening is the process of identifying and implementing 

strategies and actions that achieve coordinated and sustainable improvements in the 

critical components of a pharmaceutical system to make it more resilient and to enhance 

its performance for achieving better health outcomes.i 

 

Meeting participants also reviewed pharmaceutical system components and proposed elements of 

each component to guide indicator selection and measurement (annex A). Following the meeting, 

the SIAPS team conducted additional discussions with Boston University School of Public 

Health and SIAPS subject matter experts to finalize the definitions of the components and 

elements for measurement. The elements in particular warranted further scrutiny after the 

consultative meeting. Due to interactions between the components and the inclusion of system 

attributes and outcomes in our framework for measurement, some elements could fit under more 
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than one component. The SIAPS team also merged other elements to develop a pragmatic and 

feasible tool. Annex B describes the components and elements in more detail as well as the 

rationale for their inclusion in the measurement framework. 

 

Health system resilience can be defined as the capacity of health actors, institutions, and populations to 
prepare for and effectively respond to crises; maintain core functions when a crisis hits and to be informed 
by lessons learned during the crisis and reorganize if conditions require it. Health systems are resilient if 
they protect human life and produce good health outcomes for all during a crisis and in its aftermath.ii,iii 

 

 

Indicator Selection Process 
 

Once the components and elements for measurement had been established and defined, the next 

step involved selecting indicators to measure these parameters. The team aimed to choose 

validated indicators from existing indicator-based assessment tools wherever possible to enable 

countries, researchers, and other future users to extract data from publicly available datasets, which 

would minimize the data collection efforts required to populate the tool. Indicators from the 

assessment tools identified in the literature review and from tools used internally by Management 

Sciences for Health (MSH) (annex C) were collated in a database. The list of indicators was 

organized according to the elements within each component—we aimed to select one structural, 

one process, and one outcome indicator to measure each element, enabling us to measure and score 

the elements individually and combine the element findings to appraise the component overall. 

 

We based our indicator selection process on the criteria set forth by Boston University School of 

Public Health (annex D) and input from SIAPS subject matter experts as to the relevance of each 

indicator to the element as defined and whether the indicator measured an essential aspect of that 

element. Other criteria were also considered, including feasibility of data collection and whether 

the indicator was previously validated in other existing indicator-based assessments. Where the 

subject matter experts and the proposed indicators from Boston University based on the selection 

criteria disagreed, we included both selections in the draft of the tool for piloting. Indicator 

selection was an iterative process—it was quite challenging to select just three indicators per 

element, considering that some elements were fairly broad in scope as defined. In many 

instances, sets of indicators were selected for the pilot to assess feasibility, with the intention of 

narrowing the number of indicators subsequent to the pilot activities. Following the preliminary 

indicator selection process, 182 indicators were selected for inclusion in the pilot. 

 

This exercise highlighted several areas where established measures are lacking, including the 

component of Innovation, Research and Development, Manufacturing, and Trade, as well as one 

element of the Information component, namely Use of Information for Decision Making. In these 

areas, the team formulated some new indicators for inclusion in the pilot, and in other cases, it 

altered or expanded existing indicators to align them more consistently with element definitions.  

 

 

Development of Performance Indicator Reference Sheets 
 

In many instances, we needed to develop or elaborate on performance indicator reference sheets 

(PIRS) for existing indicators to ensure definitional clarity and provide guidance and other 
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supporting information required for data collection in the pilot. PIRS are used to define 

indicators for measurement, state the intended purpose of collecting the indicator, demonstrate 

how to calculate or compute the indicator, identify likely data sources for the indicator, state 

assessment questions used to capture the indicator, and identify anticipated issues with data 

collection. We developed PIRS for each of the 182 indicators selected for piloting, and broke 

each indicator down into assessment questions to be asked verbatim to key informants to collect 

the data necessary to complete the indicator. 

 

 

Pilot Activities 
 

The pilot consisted of two separate, concurrent activities—primary data collection in two 

countries and desktop reviews to identify existing data sets containing the required indicator data 

for each country. The objectives of the pilot were to: 

 

 Test indicators and PIRS for feasibility of collection, data availability, and clarity 

 Assess the clarity and refine the instructions for data collection to ensure data consistency 

across collection sites and data collectors 

 Determine level of effort and resources required to collect data 

 Finalize the proposed data collection source for each indicator—which entity or key 

informant has the highest likelihood of providing the requested information 

 Identify redundant indicators and indicators with consistently poor data as candidates for 

removal from the tool 

 Determine which (if any) indicators could be removed from the interview portion of the 

tool and completed through desktop review alone. 

 

In-country Pilots: Namibia and Bangladesh 
 

Bangladesh and Namibia were selected as the in-country pilot sites due to their status as USAID 

Ending Preventable Maternal and Child Death countries. In addition, SIAPS had large field 

offices in both countries, and the tool could be used in English, given the language competencies 

of SIAPS staff and most key informants in these settings. Data collection teams from both 

countries were trained virtually by the SIAPS PSS Insight Team using WebEx. Trainings 

consisted of four one- to two-hour sessions that included a background and introduction to the 

PSS Insight framework and definitions; objectives and parameters for the pilot; data collection 

procedures, including solicitation of interviews, interview etiquette and guidelines, sampling 

methodologies, and obtaining informed consent; and instructions on how to use the Excel-based 

tool developed for the pilot. 

 

Prior to the pilot activities, various approvals were required from both USAID missions and 

Ministries of Health. These approvals took several weeks, and future implementation of the 

assessment tool should account for this in the timeline. Since the tool is quite broad in scope, 

individual approvals from a variety of agencies and actors may be required. Individual country 

requirements regarding ethical approval processes should also be considered, given that patient 

interviews and prescription and dispensing record reviews are included in the tool. 
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Each pilot took about six weeks to complete, including visits to all central-level institutions 

included in the tool, any subnational storage facilities located within the capital or within one day 

of travel, and 10 health facilities located within the capital city. The in-country pilot sites, 

including health facilities and peripheral storage sites, were restricted to the capital to expedite 

data collection and conserve resources. Since the pilot was not intended to serve as a baseline but 

rather a test of the tool, we determined that the site sample did not need to be representative of 

the country as a whole. 

 

Following the completion of primary data collection and interviews, each data collector 

submitted a brief summary report highlighting any challenges they encountered in using the tool 

and collecting data and suggesting changes to be made when finalizing the tool. 

 

Desktop Review 
 

While the in-country pilots were ongoing, SIAPS staff performed a desktop review for the two 

pilot countries to assess the availability of country-specific data for each indicator included in the 

pilot tool. These reviews were guided by the PIRS for each indicator, which includes the 

indicator source and any contributing information sources used in indicator development. Key 

word lists were developed based on the wording of the indicator itself, accompanying assessment 

questions, and underlying sources for the indicator. The desktop review team used these lists to 

formulate online search terms to determine first, whether the original assessment tool had been 

applied in the country of interest (Bangladesh or Namibia); second, when the source assessment 

tool was last applied in the setting; and third, whether the data were publicly available. If the data 

were available, the information was entered into the pilot tool for comparison to responses 

collected through key informant interviews and primary data collection during the in-country 

pilot. If an indicator was not directly extracted from an existing tool or source, the desktop 

reviewers performed keyword searches using Google and select sites such as the World Health 

Organization (WHO) website to ascertain whether the information required to complete the 

indicator was publicly available. If so, the information was also entered in the pilot tool, along 

with URLs to the data sources and the search strategy used to locate the data. 

 

Data Compilation and Analysis 
 

Once both the desktop review and in-country pilots were completed, the data for each indicator 

and assessment question were compiled in a single Excel workbook. Conditional formatting was 

used to color code missing data and, if data were available from multiple sources, the responses 

that were equivalent and those that diverged. This information was used to determine the best 

source for each data point so that assessment questions and indicators could be targeted to the 

most appropriate respondent. During the initial design phase of the pilot, if the SIAPS team in 

the US was unsure which entity or key informant was the most appropriate source for a particular 

indicator or assessment question, we identified multiple possibilities and collected the data from 

each source for comparison. Following the pilot, we were able to compare replies and on the 

basis of the two pilot countries, we determined the recommended place or person to assign each 

indicator and assessment question. 
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The desktop review activity highlighted the lack of publicly available data for even well-

established indicators. In many cases, the underlying tools from which the indicators were 

sourced were designed to diagnose an issue within a given component or element to inform the 

intervention design. In these instances, data were collected using the tool and then repeated 

following implementation of a given intervention. The application of the tools in these cases was 

highly inconsistent—in many cases, the data were not publicly available, and when the data sets 

were accessible, the assessment was usually several years old. The instruments were also not 

used routinely, and therefore the existing data sets could not be used for monitoring over time as 

is required for PSS Insight. In other instances, data on basic census-based information were 

available; however, these data were used in combination with other data for a given reference 

year, such as the country’s population and public expenditure on pharmaceuticals to determine 

public expenditure on pharmaceuticals per capita. In many cases, the population data were 

available online, but the date of the population data did not match the available data for 

expenditure, so the indicator data needed to be collected from key informant interviews despite 

the partial availability of data from desktop review searching. 

 

Scoring and Weighting 
 

Once the best source of data was determined, those responses were moved to a separate column 

for data analysis and scoring. General scoring rules were developed by SIAPS and reviewed by 

Boston University School of Public Health to check the underlying assumptions and determine 

whether the proposed method for scoring each indicator was reasonable. In some cases, 

indicators were designated as “descriptive”—the indicator data would not be assigned a score or 

used to compute element or component scores. Indicators with partial or missing data were left 

as incomplete and not scored. For indicators that were scored, scores were between 0 and 1. The 

majority of scored indicators fall into the following types: 

 

 
Table 1. Methods Used to Score Indicators 

Type Description Scoring Example Example Scoring 

   
Assessment 
Question(s) Response  

Type 1 Binary 
Yes/No 
indicators 

Earn 1 point for a “Yes” 
response, 0 points for a 
“No” response 

Is there a national 
medicines policy? 

Yes 
1 

Type 2 Composite 
Yes/No 
indicators 

The indicator consists 
of several Yes/No 
assessment questions. 
1 point is earned for 
each “Yes” response, 
which is divided by the 
total number of Yes/No 
assessment questions 
for the indicator. 

Is there a national 
medicines policy? 
 
Has the policy 
been formally 
adopted? 

Yes 
 
 
 
 
No 
 

1 
 
 
 
 
0 

 
(1 + 0)

2
= 0.5 

Type 3 Percentages, 
ratios, and 
proportions 

These are converted to 
decimals 

Proportion of health 
facilities surveyed 
that posted prices 
for medicines 

100/250 
100

250
= 0.4 
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Type Description Scoring Example Example Scoring 

   
Assessment 
Question(s) Response  

Type 4 Dates When dates are used 
to compute scores, an 
indicator-appropriate 
threshold or range is 
set. If the date is within 
this range, 1 point is 
earned. If the date is 
outside the range, 0 
points are earned. 

What is the date of 
the latest version of 
the national 
medicines policy? 

2015 In this example, we set 
a five-year threshold 

for reviewing or 
revising the document. 
If the assessment year 
is 2018, the indicator 
would be scored as 

follows: 
2018 − 2015 = 3 

3 ≤ 5, so 1 point is 
earned 

 

 

When computing element scores, each indicator score is treated equally. If there are 5 points 

available for scoring in a single element, the element score is computed as 
𝑃𝑜𝑖𝑛𝑡𝑠 𝐸𝑎𝑟𝑛𝑒𝑑

5
. When 

computing component scores, we decided to weight each indicator, rather than each element 

score, equally. This implicitly weights some elements more heavily than others, since indicators 

are not distributed equally across elements and some elements contained more descriptive 

indicators than others. This method of scoring treats each indicator equally, rather than weighting 

the indicators to treat the elements equally (table 2). As mentioned previously, some elements 

were rather broad and encompassed more than one phenomenon for measurement. In these cases, 

we included additional indicators. For example, the distribution element of the products and 

services component encompasses both pharmaceutical product storage and transport. Rather than 

diminish the contributions of these indicators to the component score by weighting the element 

equally to a more narrowly tailored element with fewer indicators, we determined that each 

indicator should count equally. 

 

 
Table 2. Example Element Score Calculation 

Element Points Earned Points Available Score 

A 3 5 3

5
= 0.6 

B 2.36 7 2.36

7
= 0.337 

C 2 2 2

2
= 1.0 

D 3 4 3

4
= 0.75 

Component Score 10.36 18 10.36

18
= 0.5755 
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Indicator Finalization 
 

Following the pilot, the SIAPS team re-evaluated the 182 piloted indicators to attempt to reduce 

the number of indicators included in the web-based version of the tool. We revisited the initial 

selection criteria and prioritized indicator lists from Boston University School of Public Health 

and considered this information alongside data on indicator completeness from the pilot, 

feedback from pilot data collectors, and notes from consultations with SIAPS subject matter 

experts. Using these criteria, we selected 117 indicators for inclusion in the web-based tool and 

updated some of the PIRS to improve their clarity based on feedback from pilot data collectors. 
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WEB-BASED PSS INSIGHT 
 

SIAPS partnered with SoftWorks in Bangladesh to convert the Excel version of the tool to a 

web-based platform. The online version of PSS Insight maintains the selected indicators, PIRS, 

and scoring rules from the Excel-based tool and adds several additional functions informed by 

the data collection experiences of the pilot users, including a robust survey builder to define and 

assign operator roles, customize agency and personnel names and titles, select individual 

components for inclusion in each survey instance, and detail site sampling and selection 

processes for survey inclusion. First, since PSS Insight is intended as a globally generalizable 

tool but must operate within each specific country context, we developed a survey builder feature 

prior to data collection (figure 2). This enables users to select individual components for each 

instance of a survey—for example, if a country or project only had the resources to complete 

three of the seven components of PSS Insight in a given year, they could make this selection, and 

in a subsequent year they might complete the remaining four components. These two data sets 

may be grouped together for analysis so that the data may be viewed together despite the 

different years of collection. In addition, countries may designate different technical partners or 

organizations to complete different survey components. In these cases, different teams can select 

their respective components, and the results may be viewed separately or together. 

 

 

 
Figure 2. PSS Insight Survey Builder 
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During the component selection step, the corresponding interview entity names for data 

collection appear on the right hand side of the screen. The tool enables survey administrators to 

rename these entities for their surveys so that data collectors know where to collect the required 

information. This is another customization feature that allows countries to tailor the tool to better 

suit their specific contexts, but it maintains the original names within the tool for generalizability 

across countries. 

 

Following this step, survey administrators select individual warehouses and service delivery 

points according to a proposed site selection methodology (annex E). Survey administrators 

select the criteria that best describe the facility included, such as the funding source (public, 

private, other) and the level within the system (primary care, hospital, etc.). 

 

Once the survey builder is completed and the responses are confirmed, the individual survey 

questionnaires are generated based on the selections from the survey builder. Each questionnaire 

may be completed online (figure 3) or exported to Excel for offline data entry. If data entry is 

completed online, users may use a laptop or tablet to complete the data entry questionnaires. The 

data entry screen is streamlined so that users answer one assessment question at a time and 

progress from one set of component indicators to the next. The indicator definition appears on 

the right hand side of the screen, and if the “Read More” link is clicked, the entire PIRS will 

appear in the window. This prevents users from having to toggle between screens to refer to the 

PIRS for clarity during interviews. Progress through each questionnaire may be saved and 

resumed, and each user’s progress is displayed for team leaders and survey administrators in a 

dashboard. This allows managers to keep better track of progress and identify data gaps where 

additional support may be needed to complete the survey efficiently. 

 

 

 
Figure 3. PSS Insight Questionnaire Screen 
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If a reliable data connection is not available, each questionnaire may be exported to Excel for 

offline data entry. The PIRS are also exported to a separate workbook tab so that users may refer 

to this information as interviews are ongoing. Completed questionnaires are then uploaded into 

the tool for data compilation and analysis. The administrator and team leader dashboards will 

also keep track of which questionnaires have been uploaded by which users, with the time and 

date, to help them keep track of offline data entry and ensure that completed questionnaires are 

uploaded as required. 

 

Once data collection is complete, there is a series of review and approval processes to check the 

data, and there are several points at which specific questionnaires and indicators may be flagged 

for correction, clarification, or follow up and remanded to submitting users for verification 

(annex E). After final review, the survey is published and included in the online data bank within 

the PSS Insight platform at pssinsight.org. 

 

The data repository includes component scores (figure 4), element scores (figure 5), indicator 

scores (figure 6), and responses to individual assessment questions (figure 7). No personally or 

facility identifiable information is displayed in any of the results pages or reports. The reports 

and data visualizations are publicly available to any registered user of the site, and data may be 

exported as .csv files for further analysis. Where possible, data included in reports are 

disaggregated according to facility characteristics (e.g., urban/rural, public/private/other). As 

surveys are published on the site, users may select custom report settings to view comparative 

data across selected countries or within a particular country over time. 

 

 

 
Figure 4. PSS Insight Component Score Report 
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Figure 5. PSS Insight Element Score Report 
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Figure 6. PSS Insight Indicator Report 
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Figure 7. PSS Insight Interview Response Report 
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CONCLUSION 
 

 

PSS Insight is a powerful, easy-to-use tool for measuring progress in pharmaceutical systems 

strengthening across countries and over time. It was designed as a globally minded tool to allow 

countries, donors, technical assistance partners, decision makers, and other stakeholders to get a 

high-level picture of the impact of pharmaceutical systems strengthening efforts; characterize 

systems in a specific context; and follow trends across countries, regions, projects, and time. 

Further work in additional countries is needed to provide baseline survey data to populate the 

tool, as is additional stakeholder consultation to further validate the indicators and discuss the 

proposed methodologies for scoring and weighting within the tool. 

 

Once country data are included in the data repository, the tool will allow stakeholders to identify 

priority areas for additional scrutiny, investment, and strengthening and demonstrate the impacts 

of these efforts through repeated measurements. The inclusion of all survey data in an open data 

repository will hopefully encourage further research and discussion of trends, challenges, and 

lessons learned in pharmaceutical systems strengthening and promote sharing of experiences and 

outcomes across countries, donors, and projects.  
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ANNEX A. CONSULTATIVE MEETING REPORT 
 

 

The meeting report for the consultative meeting to develop definitions of a pharmaceutical 

system and pharmaceutical systems strengthening is included in the following pages. This report 

also includes the process for the selection of critical components for measurement and 

identification of subelements of these components. 
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ANNEX B. PHARMACEUTICAL SYSTEMS STRENGTHENING: DEFINITIONS AND 
MEASUREMENT FRAMEWORK 

 

 

The following pages include the definitions for a pharmaceutical system and pharmaceutical 

systems strengthening as well as the definitions of the critical components for measurement, their 

elements, key system attributes, and primary system outcomes. 
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ANNEX C. LIST OF FRAMEWORKS AND REVIEWED TOOLS 
 

 

This text is excerpted from supplementary Appendices A and B from Hafner T, Walkowiak H, 

Lee D, Aboagye-Nyame F; Defining pharmaceutical systems strengthening: concepts to enable 

measurement, Health Policy and Planning, Volume 32, Issue 4, 1 May 2017, Pages 572–584. 

 

Supplementary Appendix A. Reviewed Frameworks 
 

 
Source: Miralles 2010; RPM Plus Program 2005 

Figure A1. Pharmaceutical management system framework 
 

 

 
Source: MSH 2011 

Figure A2. Pharmaceutical management framework 
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Figure A3. WHO health system framework6 

 

 

 
Figure A4. IHP+ monitoring and evaluation of health systems strengthening 

framework7 
 

                                                 
6 Reprinted from Everybody's Business—Strengthening Health Systems to Improve Health Outcomes: WHO's Framework for 
Action, WHO, Page 3. Available at:  http://www.who.int/healthsystems/strategy/everybodys_business.pdf  
7 Reprinted from Monitoring the Building Blocks of Health Systems: A Handbook of Indicators and Their Measurement Strategies, 

WHO, Page viii, 2010. Available at: http://www.who.int/healthinfo/systems/WHO_MBHSS_2010_full_web.pdf  

http://www.who.int/healthsystems/strategy/everybodys_business.pdf
http://www.who.int/healthinfo/systems/WHO_MBHSS_2010_full_web.pdf
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Source: Bigdeli et al. 2013 

Figure A5. Conceptual framework of access to medicines from a health systems 
perspective  

 

 

 
Source: SIAPS 2013 

Figure A6. SIAPS PSS framework 
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Supplementary Appendix B. Review and Analysis of Assessment Tools 
 

The categories/classification of indicators in the assessment tools served as a resource for 

identifying the key components of the pharmaceutical system (table 4); 53 assessment tools were 

screened, of which 47 were reviewed (table B1). In cases where the assessment tool was a survey 

instrument (questionnaire), we included the category labels used to group the survey questions. 

Among the tools reviewed, more than 100 unique categories of indicators and survey questions 

were identified. Many of these categories were similar, but the labels were slightly different. Many 

also closely align with the subsystems and pharmaceutical management functions identified in the 

review of the frameworks. In an attempt to identify the primary measurement categories and 

reduce duplication, the assessment tools were divided into three groups (figure B1):  

 

 Group A includes comprehensive system tools that focus on access, use, pharmaceutical 

management/policy, and/or supply chain  

 Group B includes tools for specific diseases or health programs that are mostly 

adaptations of those in group A  

 Group C includes tools that are for specific system components, such as governance, 

human resources, or logistics 

 

Group B tools were omitted from subsequent analyses in the paper to reduce duplication. The 

categories of indicators and survey questions from tools in groups A and C were then 

reorganized into broader categories to summarize the pharmaceutical system components 

measured by these various tools (tables B2 and B3). The counts in tables B2 and B3 were 

combined to summarize the pharmaceutical components and functions measured by the 

assessment tools (table 4). 

 

 

 
Figure B1. Organization of assessment tools and indicator sets for analysis 

 

146 identified 
categories 

reorganized into 23 
broader categories

13 excluded to reduce 
duplication (group B)

53 assessment tools 
and indicator sets 

identified; 6 excluded

47 reviewed 

(22 MSH)

34 analyzed to 
identify 

categories

15 
comprehensive 

system tools 
(group A)

19 tools for 
specific 

components 
(group C)
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The following tools resulted from our search but were completely excluded from the review. 

They were mainly survey instruments (questionnaires) without any meaningful categories to add 

any insight regarding possible components of the pharmaceutical system. 

 

1. AIDSRelief. ART commodity management and supply chain assessment tool.  

2. Global Fund. (2011). The Global Fund monitoring and evaluation toolkit. 

https://reliefweb.int/sites/reliefweb.int/files/resources/ME_MonitoringEvaluation_Toolkit_en

.pdf 

3. MEASURED SPA Medicines Availability. 

http://www.dhsprogram.com/pubs/pdf/SPAQ5/Service_Readiness_Indicators_042012.pdf  

4. MSH, Center for Pharmaceutical Management. (1997). Inventory Management Assessment 

Tool. Excel Workbook.  

5. WHO. (2001). Guidelines for the formulation, implementation, monitoring and evaluation of 

national drug policies. Harare: WHO Regional Office of Africa. 

http://www.who.int/medicines/technical_briefing/tbs/guidelines-formulation.pdf (A 

questionnaire based on Brudon et al. 2009 that is included as a reviewed assessment tool) 

6. WHO. (2013). Service Availability and Readiness Assessment (SARA). An annual 

monitoring system for service delivery. Version 2.1. Geneva: World Health Organization. 

http://www.who.int/healthinfo/systems/sara_introduction/en/ 
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Table B1. Assessment Tools Reviewed8  

 
Analysis 
Group Assessment Tool Reference 

Reference 
Code 

A Aronovich D, Tien M, Collins E, Sommerlatte A, Allain L. (2010). Measuring supply chain performance: Guide to key performance 
indicators for public health managers. Arlington, Va.: USAID | DELIVER PROJECT, Task Order 1. 
https://www.jsi.com/JSIInternet/Inc/Common/_download_pub.cfm?id=11153&lid=3 

DELIV-2012 

A Brudon P, Rainhorn JD, Reich MR. (1999). Indicators for monitoring national drug policies: a practical manual. Geneva: World Health 
Organization. http://apps.who.int/medicinedocs/pdf/whozip14e/whozip14e.pdf 

WHONDP-
1999 

A FHI 360. (2012). Health system rapid diagnostic tool. Framework, operational guide, and metrics to measure the strength of priority health 
system functions. Durham NC: FHI 360. http://www.fhi360.org/resource/health-system-rapid-diagnostic-tool 

FHI360-
2012 

A WHO and Global Fund, Pharmaceutical sector country profile questionnaire. 
http://www.who.int/medicines/areas/coordination/Empty_English_Questionnaire.pdf 

GFPSP-NI 

A Global Fund, The pharmaceutical and health product management (PHPM) assessment tool. GFPHPM-NI 

A Health Systems 20/20. (2012). The health system assessment approach: A how-to manual. Version 2.0. Module 6. 
www.healthsystemassessment.org 

HS20-2012 

A MSH, Center for Pharmaceutical Management, University Research Corporation, PAHO, USAID. (1995). Rapid Pharmaceutical 
Management Assessment: an Indicator-Based Approach. Rational Pharmaceutical Management Project, Drug Management Program.  

1.1 

A MSH, Center for Pharmaceutical Management. (2003). Access to Essential Medicines: Tanzania, 2001. Prepared for the Strategies for 
Enhancing Access to Medicines Program. Arlington, VA: Management Sciences for Health. 

1.3 

A MSH, Center for Pharmaceutical Management. (2009). Medicines Building Block Tracking and Monitoring Framework (draft version 5.0, 
never completed). Prepared for the Strengthening Pharmaceutical Systems project.  

1.5 

A Seiter A. (2010). A practical approach to pharmaceutical policy. Appendix A. Washington DC: World Bank Publications. 
https://openknowledge.worldbank.org/bitstream/handle/10986/2468/552030PUB0Phar10Box349442B01PUBLIC1.pdf?sequence=4 

SEITER 

A WHO. (2009). Medicines use in primary care in developing and transitional countries. FactBook summarizing results from studies 
reported between 1990 and 2006. Geneva: World Health Organization. http://www.who.int/medicines/publications/who_emp_2009.3/en/ 

WHOUSE-
2009 

A WHO and HAI. (2008). Measuring medicine prices, availability, affordability and price components, 2nd ed. Geneva: World Health 
Organization and Health Action International. http://www.haiweb.org/medicineprices/manual/documents.html 

WHOHAI-
2008 

A WHO. (1993). How to investigate drug use in health facilities: selected drug use indicators. EDM Research Series No. 007. Geneva: 
World Health Organization. http://apps.who.int/medicinedocs/en/d/Js2289e/ 

WHODU-
1993 

A WHO. (2007). Operational package for monitoring and assessing country pharmaceutical situations. Guide for coordinators and data 
collectors. Geneva: World Health Organization. http://apps.who.int/medicinedocs/index/assoc/s14877e/s14877e.pdf 

WHOPS-
2007 

A WHO. (2010). Monitoring the building blocks of health systems: a handbook of indicators and their measurement strategies. Geneva: 
World Health Organization. http://www.who.int/healthinfo/systems/monitoring/en/ 

WHOHSS-
2010 

B Barrientos R, Busch T, Goredema W, Tjipura D. (2011). End Use Verification Survey for Monitoring Availability and Use of Malaria and 
other Key Health Commodities in Angola; August–September 2011. Submitted to the US Agency for International Development by the 
Strengthening Pharmaceutical Systems (SPS) Program. Arlington, VA: Management Sciences for Health.  

3.4 

                                                 
8 Following the submission of this article for publication, the SIAPS team reviewed an early version of the indicators from the WHO Global Benchmarking Tool (draft received 6 
December 2016) for inclusion in the Regulatory Systems component. 
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Analysis 
Group Assessment Tool Reference 

Reference 
Code 

B Briggs CJ, Frye J, Senauer K. (2008). District Pharmaceutical Management for Childhood Illness: An Assessment and Monitoring Tool. 
Submitted to the US Agency for International Development by the Rational Pharmaceutical Management Plus Program. Arlington, VA: 
Management Sciences for Health.  

2.2 

B Keene D, Ickx P, McFadyen J. (2000). Drug Management for Childhood Illness Manual. Submitted to the US Agency for International 
Development by the Rational Pharmaceutical Management Project. Arlington, VA: Management Science for Health.  

2.1 

B MSH, Center for Pharmaceutical Management. (2005). Community Pharmaceutical Management Survey Instruments, Laos. Submitted to 
the US Agency for International Development under the Rational Pharmaceutical Management Plus Program by Management Sciences 
for Health.  

3.2 

B MSH, Center for Pharmaceutical Management. (2009). Monitoring and Evaluation of Pharmaceutical Management Aspects of ACT Policy 
Implementation: An Indicator–Based Tool. Submitted to the US Agency for International Development by the Strengthening 
Pharmaceutical Systems Program. Arlington, VA: Management Sciences for Health.  

3.3 

B MSH, Center for Pharmaceutical Management. (2004). Pharmaceutical Management for Malaria Manual. (Revised ed. 2004, Prepared by 
Malcolm Clark 2002 and revised by Rima Shretta 2003). Submitted to the US Agency for International Development by the Rational 
Pharmaceutical Management Plus Program. Arlington, VA: Management Sciences for Health.  

3.1 

B MSH, Center for Pharmaceutical Management. (2009). President's Malaria Initiative Situation Assessment Tool.  3.5 

B Nachbar N, Briggs J, Aupont O, Shafritz L, Bongiovanni A, Acharya K, Zimicki S, Holschneider S, Ross-Degnan D. (2003). Community 
Drug Management for Childhood Illness: Assessment Manual. Submitted to the US Agency for International Development by the Rational 
Pharmaceutical Management Plus Program. Arlington, VA: Management Sciences for Health.  

2.3 

B Rational Pharmaceutical Management (RPM) Plus Program. (2005). Pharmaceutical Management for Tuberculosis Assessment Manual. 
Edited by Zagorskiy A, Owunna C, Moore T. Submitted to the US Agency for International Development by the RPM Plus Program. 
Arlington, VA: Management Sciences for Health. 

4.1 

B Supply Chain Management System. (2012). National supply chain key performance indicators: User’s guide & data dictionary. Submitted 
to the US Agency for International Development by the Supply Chain Management System (SCMS). 

SCMS-2012 

B Walkowiak H. (2010). HIV/AIDS Pharmaceutical Management Capacity Building in Karnataka, India. Baseline Assessment: April and 
August 2010. Submitted to the US Agency for International Development by the Strengthening Pharmaceutical Systems (SPS) Program. 
Arlington, VA: Management Sciences for Health.  

5.1 

B WHO. (2011). Harmonized monitoring and evaluation indicators for procurement and supply management systems: early-warning 
indicators to prevent stock-outs and overstocking of antiretroviral, antituberculosis and antimalaria medicines. Geneva: World Health 
Organization. http://www.who.int/hiv/pub/amds/monitoring_evaluation/en/ 

WHOHTM-
2011 

B WHO. (2011). Pharmaceutical human resources assessment tools. Geneva: World Health Organization. 
http://apps.who.int/medicinedocs/en/d/Js18717en/ 

WHOHR-
2011 

C Annex A in Wuliji T, et al. (2013). Strengthening Pharmaceutical Human Resources in Afghanistan: Assessment and Strategic Framework 
Development. Submitted to the US Agency for International Development by the Strengthening Pharmaceutical Systems (SPS) Program. 
Arlington, VA: Management Sciences for Health. 

8.1 

C JSI, Transport assessment tool. http://iaphl.org/wp-content/uploads/2016/05/Transport-Assessment-Tool.pdf JSIT-NI 

C MSH, Center for Pharmaceutical Management. (2008). Antimicrobial Resistance Module for Population-Based Surveys. Submitted to the 
US Agency for International Development by the RPM Plus Program. Arlington, VA: Management Sciences for Health.  

6.2 

C MSH, Center for Pharmaceutical Management. (2013). Guidance for incorporating SIAPS-Global Indicators into Portfolio PMPs. Prepared 
for the Systems for Improved Access to Pharmaceuticals and Services Project. MSH/USAID. 

1.6 

C MSH, Center for Pharmaceutical Management. (2012). Regulatory Systems Assessment Tool. Excel file. Internal tool.  7.1 

C MSH, Center for Pharmaceutical Management. (Undated). Uganda Inspection, Monitoring, and Supervision Model. Prepared for the East 
African Drug Seller Initiative Project. Management Sciences for Health and the Bill & Melinda Gates Foundation.  

1.4 
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Analysis 
Group Assessment Tool Reference 

Reference 
Code 

C MSH. (2011). Building Local Coalitions for Containing Drug Resistance: A Guide. Submitted to the US Agency for International 
Development by the Strengthening Pharmaceutical Systems (SPS) Program. Arlington, VA: Management Sciences for Health.  

6.3 

C Ratanawijitrasin S, Wondemagegnehu E. (2002). Effective drug regulation. A multicountry study. Geneva: World Health Organization. 
http://apps.who.int/medicinedocs/pdf/s2300e/s2300e.pdf 

WHODR-
2002 

C Strengthening Pharmaceutical Systems (SPS) Program. (2012). How to Investigate Antimicrobial Use in Hospitals: Selected Indicators. 
Submitted to the US Agency for International Development by the Strengthening Pharmaceutical Systems Program. Arlington, VA: 
Management Sciences for Health.  

6.1 

C Strengthening Pharmaceutical Systems (SPS) Program. (2009). Indicator-Based Pharmacovigilance Assessment Tool: Manual for 
Conducting Assessments in Developing Countries. Submitted to the US Agency for International Development by the SPS Program. 
Arlington, VA: Management Sciences for Health.  

7.2 

C USAID | DELIVER PROJECT, Task Order 1. (2008). Logistics indicators assessment tool (LIAT). Arlington, Va.: USAID | DELIVER 
PROJECT, Task Order 1. https://www.k4health.org/toolkits/fp-logistics/logistics-indicators-assessment-tool-liat  

LIAT-2008 

C USAID | DELIVER PROJECT, Task Order 1. (2009). Logistics system assessment tool (LSAT). Arlington, Va.: USAID | DELIVER 
PROJECT, Task Order 1. https://www.jsi.com/JSIInternet/Inc/Common/_download_pub.cfm?id=14130&lid=3 

LSAT-NI 

C USAID | DELIVER PROJECT, Task Order 1. (2010). Assessment tool for laboratory services and supply chains (ATLAS). Arlington, Va.: 
USAID | DELIVER PROJECT, Task Order 1.  

ATLAS-NI 

C USAID | DELIVER. (2006). Monitoring and evaluation indicators for assessing logistics systems performance. Arlington, Va.: DELIVER, 
for the US Agency for International Development. http://1i4rh11vccjs3zhs5v8cwkn2.wpengine.netdna-cdn.com/wp-
content/uploads/2016/05/M_E_indicators_hdbk.pdf  
USAID | DELIVER PROJECT, Task Order 4. (2012). Procurement performance indicators guide—Using procurement performance 
indicators to strengthen the procurement process for public health commodities. Arlington, Va.: USAID | DELIVER PROJECT, Task Order 
4. http://apps.who.int/medicinedocs/en/d/Js20157en/ 

JSIPROC-
2012 

C USAID | DELIVER PROJECT, Task Order 4. (2013). Human resource capacity development in public health supply chain management: 
Assessment guide and tool. Arlington, Va.: USAID|DELIVER PROJECT, Task Order 4. https://www.k4health.org/toolkits/fp-
logistics/human-resource-capacity-development-public-health-supply-chain-management  

DELIVHR-
NI 

C USP. (2007). Rapid assessment of medicines quality assurance and medicines quality control.  USPQ-NI 

C WHO. (2007). WHO data collection tool for the review of drug regulatory systems. Practical guidance for conducting a review. Geneva: 
World Health Organization. http://www.who.int/medicines/areas/quality_safety/regulation_legislation/assesment/en/ 

WHODR-
2007 

C WHO. (2009). Measuring transparency in the public pharmaceutical sector. Assessment instrument. Geneva: World Health Organization. 
http://www.who.int/medicines/areas/policy/goodgovernance/AssessmentInstrumentMeastranspENG.PDF 

WHOTR-
2009 

C WHO. (2009). Monitoring and evaluation of health systems strengthening. An operational framework. Geneva: World Health Organization. 
http://www.who.int/healthinfo/HSS_MandE_framework_Nov_2009.pdf 

WHOHSS-
2009 

 

 

http://1i4rh11vccjs3zhs5v8cwkn2.wpengine.netdna-cdn.com/wp-content/uploads/2016/05/M_E_indicators_hdbk.pdf
http://1i4rh11vccjs3zhs5v8cwkn2.wpengine.netdna-cdn.com/wp-content/uploads/2016/05/M_E_indicators_hdbk.pdf
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Table B2. Reassigned Categories (Listed Alphabetically) of Indicators and Survey 
Questions from Group A Assessment Tools 

Reassigned Categories 
No. of 
Tools Original Categories 

No. of 
Tools Reference Code 

Access 12 Acceptability/Satisfaction 1 1.3 

Access (Level II) 1 WHOPS-2007 

Access to Essential Medicines 1 WHOHSS-2010 

Affordability 2 WHOHAI-2008, 1.3 

Affordability of Essential Drugs 1 WHONDP-1999 

Availability 1 WHOHAI-2008 

Availability and Access to Quality Products 1 HS20-2012 

Availability of Essential Drugs 1 WHONDP-1999 

Availability of Medicines and Information 1 1.3 

Geographic Accessibility 1 1.3 

Household Access 1 GFPSP-NI 

Access and Use 2 Access and Use 1 1.5 

Patient Access and Drug Utilization 1 1.1 

Distribution 6 Distribution/Transport 1 DELIV-2012 

Inventory Management/LMIS/Customer 
Response 

1 DELIV-2012 

Inventory Storage and Distribution 1 FHI360-2012 

Storage and Distribution 1 HS20-2012 

Storage, Inventory Management, and 
Transportation 

1 1.5 

Warehousing/Storage 1 DELIV-2012 

Financing 7 Drug Allocation in the Health Budget/Public 
Sector Financing Policy 

1 WHONDP-1999 

Financing of Medical Products, Vaccines, and 
Technologies 

1 HS20-2012 

Health Systems Financing 1 WHOHSS-2010 

Medicines Financing 1 GFPSP-NI 

Medicines Financing (Level I) 1 WHOPS-2007 

Ministry of Health Budget and Finance 1 1.1 

Public and Private Drug Expenditure 1 SEITER 

Governance 2 Governance 1 1.5 

Leadership and Governance 1 WHOHSS-2010 

Health/Pharmaceutical 
Services 

4 Health Service Delivery 1 WHOHSS-2010 

Health Services 1 GFPSP-NI 

Physical Infrastructure for Service Delivery 1 FHI360-2012 

Serving Customers 1 FHI360-2012 

Human Resources 2 Health Workforce 1 WHOHSS-2010 

Other (Level II) 1 WHOPS-2007 

Miscellaneous Indicator 
Category 

4 Additional Indicators 1 WHOUSE-2009 

Facility Indicators 1 WHOUSE-2009 

Standard Indicators 1 HS20-2012 

Health and Demographic Data 1 GFPSP-NI 

Information Systems 2 Health Information Systems 1 WHOHSS-2010 

Logistics Management Information System 1 FHI360-2012 

Manufacturing, Industry, 
and Trade 

5 Industry and Trade 1 SEITER 

Medicines and Trade Production 1 GFPSP-NI 

Pharmaceutical Market 1 SEITER 

Private-sector Pharmaceutical Activity 1 1.1 

Production and Trade (Level I) 1 WHOPS-2007 

Organization and 
Management Support  

1 Management Support 1 1.5 

Policies, Legislation, 
Regulation 

11 Drug Pricing 1 SEITER 

Legislation and Regulation 1 WHONDP-1999 

Medicine Price 1 WHOHAI-2008 
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Reassigned Categories 
No. of 
Tools Original Categories 

No. of 
Tools Reference Code 

Medicines Regulation 1 GFPSP-NI 

National Medicines (Drug) Policy (Level I) 1 WHOPS-2007 

Pharmaceutical Policy, Laws, and Regulations 1 HS20-2012 

Policy and Regulation 1 SEITER 

Policy Issues 1 GFPSP-NI 

Policy, Legislation, and Regulation 1 1.1 

Pricing Policy 1 WHONDP-1999 

Regulatory System (Level I) 1 WHOPS-2007 

Procurement 7 Forecasting and Procurement 1 FHI360-2012 

Ministry of Health Pharmaceutical Procurement 1 1.1 

Procurement 1 HS20-2012 

Public-sector Procurement Procedures 1 WHONDP-1999 

Purchasing, Reimbursement, and Procurement 1 SEITER 

Quantification and Procurement 1 1.5 

Supplier/Sourcing 1 DELIV-2012 

Procurement and 
Distribution 

2 Pharmaceutical Procurement and Distribution 1 GFPSP-NI 

Procurement and Supply Management 1 GFPHPM-NI 

Quality/Quality 
Assurance/PV 

6 Product Quality Assurance 1 1.1 

Quality (Level II) 1 WHOPS-2007 

Quality and Safety Monitoring 1 FHI360-2012 

Quality Assurance and Medication Safety 1 1.5 

Quality of Drugs 1 WHONDP-1999 

Quality of Products and Services 1 1.3 

Selection  3 Formulary/Essential Drugs List and Drug 
Information 

1 1.1 

Product Selection 1 FHI360-2012 

Selection of Pharmaceuticals 1 HS20-2012 

Selection and 
Procurement 

1 Product Selection, Forecasting, and Procurement 1 DELIV-2012 

Selection and Registration 1 Essential Drug Selection and Drug Registration 1 WHONDP-1999 

Selection and Use 1 Selection and Rational Use 1 GFPSP-NI 

Services and Logistics 1 Service Delivery and Logistics 1 SEITER 

Supply Chain/Supply 
Management/Logistics 

4 Medicines and Supplies Required For Essential 
Services 

1 FHI360-2012 

Medicines Supply Systems (Level I) 1 WHOPS-2007 

Ministry of Health Pharmaceutical Logistics 1 1.1 

Public Sector Distribution and Logistics 1 WHONDP-1999 

Use 13 Appropriate Use 1 HS20-2012 

ARI Treatment Indicators 1 WHOUSE-2009 

Complementary Medicines Use Indicators 1 WHOUSE-2009 

Diarrhea Treatment Indicators 1 WHOUSE-2009 

Information and Continuing Education on Drug 
Use 

1 WHONDP-1999 

Malaria Treatment Indicator 1 WHOUSE-2009 

Patient Care Indicators 1 WHOUSE-2009 

Prescribing Indicators 1 WHOUSE-2009 

Rational Use of Drugs 2 WHONDP-1999, 
SEITER 

Rational Use of Medicines (Level I) 1 WHOPS-2007 

Rational Use of Medicines (Level II) 1 WHOPS-2007 

Use 1 WHODU-1993 
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Table B3. Reassigned Categories (Listed Alphabetically) of Indicators and Survey 
Questions from Group C Assessment Tools 

Reassigned Categories 
No. of 
Tools Original Categories 

No. of 
Tools Reference Code 

Access 3 Acceptability/Satisfaction 1 1.4 

Affordability 1 1.4 

Availability 1 1.4 

Financing 1 Financing Strategies and Mechanisms 1 1.6 

Governance 2 Pharmaceutical Sector Governance 1 1.6 

Transparency 1 WHOTR-2009 

Health/Pharmaceutical 
Services 

1 Pharmaceutical Services 1 1.6 

Human Resources 5 Human Resources 1 DELIVHR-NI 

Human Resources Planning 1 8.1 

Human Resources Policies 1 8.1 

Practice Distribution of Pharmaceutical Human 
Resources 

1 8.1 

Total Pharmaceutical Human Resources 1 8.1 

Information Systems 1 Information for Decision Making 1 1.6 

Laboratory Services and 
Supply Chain 

1 Laboratory Services and Supply Chain 1 ATLAS-NI 

Miscellaneous Indicator 
Category 

7 General Information 1 8.1 

Hospital Indicators 1 6.1 

Impact 1 WHOHSS-2009 

Inputs and Processes 1 WHOHSS-2009 

Outcomes 1 WHOHSS-2009 

Outputs 1 WHOHSS-2009 

Supplemental Indicator 1 6.1 

Organization and 
Management Support 

1 Management Support 1 6.3 

Policies, Legislation, and 
Regulation 

9 Drug Regulation Overview 1 WHODR-2002 

Enforcement 1 7.1 

Inspection 1 7.1 

Medicine Policy 1 6.3 

Policy, Law, and Regulation 1 7.2 

Registration 1 7.1 

Regulatory Environment 1 6.3 

Regulatory Functions 2 WHODR-2002, 
WHODR-2007 

Procurement 1 Procurement 1 JSIPROC-2012 

Quality/Quality 
Assurance/PV 

9 Pharmacovigilance 1 7.1 

Quality Assurance and Control 1 USPQ-NI 

Quality of Products 1 1.4 

Quality of Services 1 1.4 

Quality Surveillance 1 7.1 

Risk Assessment and Evaluation 1 7.2 

Risk Management and Communication 1 7.2 

Signal Generation and Data Management 1 7.2 

Systems, Structures, and Stakeholder Coordination 1 7.2 

Selection & Procurement 1 Selection and Procurement 1 6.3 

Supply Chain/Supply 
Management/Logistics 

3 Logistics 1 LSAT-NI 

Logistics System 1 LIAT 2008 

Pharmaceutical Supply Management and Services 1 1.6 

Transport 1 Transport 1 JSIT-NI 

Use 8 AMR Containment and Advocacy 1 6.3 

Correct Antimicrobial Medicine Knowledge and 
Behavior 

1 6.2 

Correct Antimicrobial Resistance Knowledge 1 6.2 
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Reassigned Categories 
No. of 
Tools Original Categories 

No. of 
Tools Reference Code 

Correct Use of Medicines 1 6.2 

Education and Training on Use 1 6.3 

Medicines Information 1 7.1 

Patient Care Indicators 1 6.1 

Prescribing Indicators 1 6.1 
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ANNEX D. INDICATOR SELECTION CRITERIA 
 

 

This paper was produced by Boston University School of Public Health in January 2016 to guide 

the selection of candidate indicators for inclusion in the pilot. 

 

 

Selection criteria for indicators measuring health system performance or 
pharmaceutical system performance 
 

Background 
 

There is no widely agreed standard of criteria to select indicators to measure performance in 

health or pharmaceutical systems. The Organization for Economic Corporation and Development 

(OECD) published a series of publications on the development of health system performance 

measures and quality of care (Marshall et al. 2004). These publications include a list of criteria 

which the OECD used to guide the selection of their indicators for health systems performance 

(Marshall et al. 2004). 

 

Similarly, the World Bank (WB) together with the World Health Organization (WHO) has 

published recently on measuring progress on Universal Health Coverage listing a number of 

criteria used to defined measurement indicators (Joint WHO / World Bank Group 2013). 

 

In order to take stock of proposed criteria for the selection of performance indicators we 

conducted a literature of grey and peer-review publication. 

 

Methods 
 

A systematic literature review was outside the scope of this project. Instead we did a target 

search using three key search engines: PubMed, Web of Science and Google Scholar. 

Additionally, through the PubMed database, the “similar articles” section and reference section 

were used as two additional search tools for relevant literature. Searches were limited to English 

language and publications between 2000 and 2016. Key words used consistently in the search 

databases were: criteria, indicator selection, performance measures, pharmaceutical systems, and 

health systems, separate or in combination. A first selection of relevant articles was made 

through title review. For all relevant titles the abstract was retrieved. If relevant the full 

publication was retrieved. Data was extracted regarding the criteria used to select indicators 

related to quality of care or performance of health services or systems. We excluded information 

that did not specifically mention criteria.  

We developed a matrix using the publication by Nolte as the organizing principle since it was the 

one with the largest number of criteria. We compared and contrasted the criteria mentioned in 

other publications with the one mentioned by Nolte. The goal was to identify commonalities and 

differences between the criteria. 

 

 

 

https://paperpile.com/c/bYuZU5/wuBH
https://paperpile.com/c/bYuZU5/wuBH
https://paperpile.com/c/bYuZU5/0usF
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Results 
 

In addition to the publications mentioned above by OECD and WB/WHO we found five relevant 

articles: 

 

(1) a paper summarizing a systematic review of peer-reviewed and grey literature on 

performance measurement (Adair et al. 2006),  

 

(2) a paper evaluating key conceptual and methodological issues associated with measuring 

performance of public health organizations (Mays and Halverson 2000) which could not be 

accessed in full-text, only the abstract,  

 

(3) a paper aimed at developing a performance assessment tool for quality improvement in 

hospitals (PATH) by the World Health Organization (WHO) regional office for Europe (Veillard 

et al. 2005) and  

 

(4) a study evaluating nursing care performance whose one objective was to “develop a pool of 

indicators sensitive to various aspects of nursing care that can be used as a basis for designing a 

performance measurement system” (Dubois et al. 2013).  

 

(5) a report written by the RAND corporation to examine “international benchmarking of 

healthcare quality to inform the use of international comparisons for quality improvement in the 

NHS”. (Nolte 2010) 

 

Three articles provided specific lists with a table of criteria for performance measure selection. 

Adair et al emphasize that this list is comprehensive of health literature papers and represents the 

appendix below. 

 

The comparative analysis of the different criteria by the five papers is summarized in the table 

below (Table 1). This analysis shows the criteria set by Nolte et al to be the most comprehensive 

with a total of 15 attributes. There are three attribute characteristics -validity, availability, and 

policy-relevance- that are consistent among all five papers. ‘Reliable’ was mentioned in three other 

publications. Five of the attributes outlines by Nolte et al had only one or no other paper with 

similar outlined characteristics (communicable, contextual, interpretable, comparable, adaptable).  

 

Interestingly, several publications apart from Nolte mentioned the need for a set of indicators 

that represent certain areas. For instance, Adair et al (2006) talk about “the set of measures is 

balanced across types of relevant domains”. Veillard et al (2005) lists “are all dimensions 

covered?” and “how do indicators relate to each other”? 

 

 

https://paperpile.com/c/bYuZU5/rAX3
https://paperpile.com/c/bYuZU5/pUQC
https://paperpile.com/c/bYuZU5/pUQC
https://paperpile.com/c/bYuZU5/pUQC
https://paperpile.com/c/bYuZU5/tL1T
https://paperpile.com/c/bYuZU5/tL1T
https://paperpile.com/c/bYuZU5/6n9n
https://paperpile.com/c/bYuZU5/aNOY
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Table 1: Comparative analysis of selection criteria by the four relevant publications 

Nolte, 2010 Marshall et al. 2004 (OECD) 
(Joint WHO / World 
Bank Group 2013 Adair et al. 2006 (Veillard et al. 2005 

Criteria Explanation      

Valid The extent to which a measure 
accurately represents the 
concept/phenomenon being evaluated  

Content validity - does the 

measure capture meaningful 
aspects of the quality of care 

Quality - Do the 

indicators measure 
what they intend to 
measure? 

Evidence based – 

There are valid and 
reliable operational 
definitions for the 
measure that have 
been demonstrated 
through rigorous 
research 

Content validity –

Does the measure 
relate to the 
subdimension of 
performance it is 
supposed to 
assess? 

Communicable  Relevance of measure can be easily 
explained and understood by target 
audience 

NONE NONE 
 

Understandable – 

the measure is 
understandable to a 
non-technical 
audience 

NONE 

Effective  Indicator measures what it aims to 
measure; free of perverse incentives  

Important Performance 
Aspect/Susceptibility of 
being influenced - Does the 

health care system have an 
impact on the indicator 
independent of confounders 
like patient risk? 

NONE Robustness – 

Potential adverse 
effects of the 
measure can be 
mitigated, and 
vulnerability to 
gaming is minimal 

NONE 

Reliable  The extent to which a measurement 
with an indicator is reproducible  

NONE Availability - Are the 

indicators measured 
reliably? 

Evidence-based – 

there are valid and 
reliable definitions 
for the measure that 
have been 
demonstrated 
through rigorous 
research 

 

Reliability – Is 

there demonstrated 
reliability 
(reproducibility) of 
data? 

Objective  Data are independent of subjective 
judgment  

Important Performance 
Aspect/Susceptibility of 
being influenced – Does the 

health care system have an 
impact on the indicator 
independent of confounders 
like patient risk? 

NONE Robustness – 

Potential adverse 
effects of the 
measure can be 
mitigated, and 
vulnerability to 
gaming is minimal 

NONE 



PSS Insight: A Tool for Measuring Progress in Pharmaceutical Systems Strengthening 

116 

Nolte, 2010 Marshall et al. 2004 (OECD) 
(Joint WHO / World 
Bank Group 2013 Adair et al. 2006 (Veillard et al. 2005 

Criteria Explanation      

Available/ 
feasible  

Data are collected for routine 
(clinical/organisational) reasons and 
are available quickly and with 
minimum extra effort or cost 

Data availability (Reporting 
burden) 

Availability - Are the 

indicators 
measured…. with 
existing instruments? 

Feasible – data 

collection, reporting 
and follow-through 
are cost-effective 

Burden of data 
collection – Are 

data available and 
easy to access? 

Contextual  

 

Measure is context-free, or important 
context effects should be adjusted for  

NONE NONE NONE Contextual validity 

– Is this indicator 
valid in different 
contexts? 

Attributable  Measure reflects the quality of care 
delivered by individuals, teams and 
organisations  

Important Performance 
Aspect/Impact on Health – 

What is the impact on health 
associate with this problem? 

NONE*  

 

Attributable – 

causal links 
between the 
measure, service 
improvements and 
health outcomes are 
known 

NONE 

Interpretable  Measure allows for ready 
interpretation of core underlying 
factors  

NONE NONE NONE NONE 

Comparable  Measure allows for reliable 
comparison with external benchmarks 
or to other datasets collected in 
similar circumstances  

NONE Availability - Are the 

indicators 
comparably? 

NONE NONE 

Remediable/ac
tionable  

Measure points to actionable areas for 
improvement that are likely to impact 
positively on the measure in question 

Impact on health – Does the 

measure address areas in 
which there is a clear gap 
between the actual and 
potential levels of health? 

NONE Actionable – The 

measure addresses 
a service area that 
can benefit from 
improvement 

Evidence-based – 

There are valid and 
reliable operational 
definitions for the 
measure that have 
been demonstrated 
through rigorous 
research 

NONE 

Repeatable  Measure is sensitive to improvements 
over time 

NONE NONE  Responsive – The 

measure is sensitive 
to change over time 

Potential for use 
(and abuse) and 
sensitivity to 
implementation 
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Nolte, 2010 Marshall et al. 2004 (OECD) 
(Joint WHO / World 
Bank Group 2013 Adair et al. 2006 (Veillard et al. 2005 

Criteria Explanation      

Adaptable  Measure is appropriate for use in a 
variety of contexts and settings  

NONE NONE NONE NONE 

Acceptable  The extent to which the process of 
measurement (and reasons for it) is 
accepted by those affected  

Policy importance – are 

consumers concerned with this 
area?  

NONE NONE Face validity – Is 

there a consensus 
among users and 
experts that this 
measure is related 
to the dimension (or 
subdimension) it is 
supposed to 
assess? 

 

Policy-relevant  Indicator reflects important health 
conditions in terms of burden of 
disease, cost of care or public interest 

Policy importance – are 

policy makers and consumers 
concerned with this area? 

Relevance – Do the 

indicators measure 
that are priorities or 
relevant? 

 

Important – The 

measure addresses 
an important or 
serious health or 
health services 
problem (usually 
defined as health 
burden or cost) such 
that there will be 
sufficient impact 
from collection and 
service 
improvement 
initiatives 

Relevant and 
meaningful – The 

measure is relevant 
to most 
stakeholders, 
including policy 
makers, managers, 
clinicians and the 
public 

Importance and 
relevance – Does 

the indicator reflect 
aspects of 
functioning that 
matter to users and 
are relevant in 
current healthcare 
context? 
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Discussion 
 

Although there is a great deal of discussion and agreement on benefits and importance of 

consistent guidelines to select indicators for performance measures, there is no consensus on a 

set of criteria that should be followed for performance measurement. There is a gap in literature 

on such criteria to select indicators to measure health system performance and pharmaceutical 

systems performance; this is exemplified by the lack of a single MeSH term tagged in the Adair 

et al paper. The MeSH terms used in the other articles are very general and show a lack of 

specific terms used for this type of literature. Below is a sample of the MeSH terms used: 

    

 Health Services Research/methods 

   Humans 

   Organizational Objectives 

   Public Health Practice/standards 

   Quality Assurance, Health Care/methods 

 United States 

 

Most criteria in the literature are very general in nature, however, the criteria summarized in 

Adair et al (2006) and Veillard et al (2005) conform with and are complementary to the indicator 

selection criteria set forth by the Organisation for Economic Co-operation and Development 

(OECD) and by the World Health Organization (WHO) for monitoring progress towards 

Universal Health Coverage (UHC) at country and global levels, table 4 and table 5 below.  
 

The other articles touched upon the idea of using criteria that are readily available for selecting 

indicators but do not directly list the criteria.  

 

Using the criteria characteristics set forth by Nolte et al as a reference due to its 

comprehensiveness, there is majority consensus that selections of criteria for indicators should be 

based on the characteristics of those indicators to be (1) valid: the extent to which a measure 

accurately represents the concept/phenomenon being evaluated, (2) available: data collected are 

available quickly and with minimum extra effort or cost, (3) reliable: the extent to which a 

measurement with an indicator is reproducible and (4) policy-relevant: indicator reflects 

important health conditions in terms of burden of disease, cost of care or public interest. 

Additionally, the criteria ‘reliable’ also seems relevant and was mentioned by three out of the 

four other publications. 

 

The remaining six attributes have two agreements and could potentially be added to the list of 

criteria based on a one by one case depending on its relevance. Of these six, two attributes (1) 

repeatable: measure is sensitive to improvements over time and (2) attributable: measure reflects 

the specified cause, seem to be most important for the purposes of selecting indicators for 

pharmaceutical system performance and thus should be included. 

 

Also, there seems to be a certain overlap between the attributes set by Nolte et al as demonstrated 

with subtle differences between the criteria (i.e. policy-relevant vs. acceptable). These 

differences seem to be grayer and are defined by the author’s contextual topic of selecting 

criteria for indicators for healthcare quality. These differences are not necessarily relevant in the 

context of pharmaceutical performance and thus could be merged.  



Annex D. Indicator Selection Criteria 

119 

We recognize that some of the criteria are necessary conditions (valid, reliable and repeatable). If 

these criteria do not apply to the indicator there is no point in collecting them. However, other 

criteria are relative (e.g. attributable) which means that they are important but not always 

possible to achieve. Hence, we will aim for indicators that valid, reliable and repeatable. 

Preferable these indicators are available, attributable and policy-relevant. 

 

Conclusion  
Given the lack of a wide consensus of criteria to select indicators to measure performance related 

to health systems or pharmaceutical systems we suggest using the criteria which have the most 

commonality and consensus among the literature in this report and relevant to indicators 

measuring pharmaceutical system performance to measure health system performance.  

 

These are indicators that are:  

 

 valid,  

 reliable,  

 repeatable, 

 attributable,  

 available, and  

 policy-relevant.  
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Appendix: 
 
Table 1. Criteria for Performance Measures Selection (Adair et al. 2006) 

Criterion Description 

Evidence-based There are valid and reliable operational definitions for the measure that 
have been demonstrated through rigorous research 

Strategic The measure directs attention towards the ultimate change desired 

Important The measure addresses an important or serious health or health services 
problem (usually defined as health burden or cost) such that there will be 
sufficient impact from collection and service improvement initiatives 

Attributable Causal links between the measure, service improvements and health 
outcomes are known 

Actionable The measure addresses a service area that can benefit from improvement 

Feasible Data collection, reporting and follow-through are cost-effective (potential 
benefits outweigh costs) and there is reasonable technical capacity for 
collection and analysis, including risk adjustment of compared measures 

Relevant and meaningful The measure is relevant to most stakeholders, including policy makers, 
managers, clinicians and the public 

Understandable The measure is understandable to a non-technical audience (often just a 
communication issue) 

Balanced The set of measures is balanced across types of treatments, treatment 
settings, major health problems, age groups, special populations and 
levels of the healthcare system. The set is balanced across short- and 
long-term measures, and balance and appropriateness are considered 
across process-and outcome-type measures 

Responsive The measure is sensitive to change over time 

Robustness Potential adverse effects of the measure can be mitigated, and 
vulnerability to gaming is minimal 

Non-ambiguous The measure is clear in terms of which direction for service change is 
desirable 

 

 
Table 2. Criteria for Indicator Selection (Veillard et al. 2005) 

Level Criteria Issue Addressed by Criteria 

Set of 
Indicators 

Face validity Is the indicator set acceptable as such by its potential 
users? 

Content validity  Are all the dimensions covered properly? 

Construct validity  How do indicators relate to each other? 

http://paperpile.com/b/bYuZU5/pUQC
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http://paperpile.com/b/bYuZU5/pUQC
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Level Criteria Issue Addressed by Criteria 

Indicators Importance and relevance Does the indicator reflect aspects of functioning that 
matter to users and are relevant in current healthcare 
context? 

Potential for use (and abuse) 
and sensitivity to implementation 

Are hospitals able to act upon this indicator if it reveals 
a problem? 

Measurement 
tools 

Reliability Is there demonstrated reliability (reproducibility) of data? 

Face validity Is there a consensus among users and experts that this 
measure is related to the dimension (or subdimension) it 
is supposed to assess? 

Content validity Does the measure relate to the subdimension of 
performance it is supposed to assess? 

Contextual validity Is this indicator valid in different contexts? 

Construct validity Is this indicator related to other indicators measuring the 
same subdimension of hospital performance? 

Burden of data collection Are data available and easy to access? 

 

 
Table 3. Quality indicator attributes and descriptions (Nolte 2010) 

Attribute Description 

Valid The extent to which a measure accurately represents the 
concept/phenomenon being evaluated  

Communicable  Relevance of measure can be easily explained and understood by 
target audience 

Effective  Indicator measures what it aims to measure; free of perverse incentives  

Reliable  The extent to which a measurement with an indicator is reproducible  

Objective  Data are independent of subjective judgement  

Available/feasible  Data are collected for routine (clinical/organisational) reasons and are 
available quickly and with minimum extra effort or cost 

Contextual  
 

Measure is context-free, or important context effects should be adjusted 
for  

Attributable  Measure reflects the quality of care delivered by individuals, teams and 
organisations 

Interpretable  Measure allows for ready interpretation of core underlying factors  

Comparable  Measure allows for reliable comparison with external benchmarks or to 
other datasets collected in similar circumstances  

Remediable/actionable  Measure points to actionable areas for improvement that are likely to 
impact positively on the measure in question 

Repeatable  Measure is sensitive to improvements over time 

Adaptable  Measure is appropriate for use in a variety of contexts and settings  

Acceptable  The extent to which the process of measurement (and reasons for it) is 
accepted by those affected  

Policy-relevant  Indicator reflects important health conditions in terms of burden of 
disease, cost of care or public interest 

 

  

https://paperpile.com/c/bYuZU5/aNOY
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Table 4. Indicator Selection Criteria from OECD (Marshall et al. 2004)  

Criterion Description 

Important 
Performance 
Aspect 

1. Impact on health – what is the impact on health associated with this problem? Does 
the measure address areas in which there is a clear gap between the actual and 
potential levels of health? 

2. Policy importance – are policy makers and consumers concerned with this area? 
3. Susceptibility to being influenced – can the healthcare system meaningfully address 

this aspect or problem? Does the health care system have an impact on the indicator 
independent of confounders like patient risk? Will changes in the indicator give 
information about the likely success or failure of the policy change? 

Scientific 
Soundness 

1. Face validity – Does the measure make sense logically and clinically? The face 
validity of each indicator should be based on the basic clinical rationale for the 
indicator and on past usage of the indicator in national or other quality reporting 
activities. 

2. Content validity – does the measure capture meaningful aspects of the quality of care 

Potentially 
Feasible 

1. Data availability – re comparable data to constrict an indicator available on the 
international level? 

2. Reporting burden – does the value of information contained in an indicator outweigh 
the cost of data collection and reporting? 

 

 
Table 5. Criteria for Indicator Selection Criteria for UHC (Joint WHO / World Bank Group 
2013) 

Criterion Description 

Relevance Do the indicators measure that are priorities or relevant? Is the intervention or policy they 
measure standard? 

Quality Do the indicators measure what they intend to measure? could complementary indicators 
be used to capture information on a certain dimension? 

Availability Are the indicators measured regularly, reliably and comparably (i.e. numerators, 
denominators, equity stratification) with existing instruments (e.g. household surveys or 
health facility information systems)? 

 

https://paperpile.com/c/bYuZU5/wuBH
https://paperpile.com/c/bYuZU5/0usF
https://paperpile.com/c/bYuZU5/0usF
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