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Abstract 
Many initiatives to improve contraceptive security (CS) rightly focus on 
strengthening national and regional systems. However, local health 
facilities are often under-resourced and lack technical capacity that 
feed into the larger supply chain. This study’s objective was to assess 
whether changes in facility CS indicators were associated with 
participation in 2014-2016 implementation and scale-up of a quality 
improvement methodology—Client-Oriented, Provider efficient 
services (COPE®) for Contraceptive Security—in 60 facilities across 10 
districts of Malawi. The intervention included facility self-assessment 
guides and action plans to address local challenges. 
Results showed significant improvements in facilities having both a 
trained provider and contraceptive supplies. The percentage of health 
centers with all requirements for implant services increased 
significantly, including implant removal (from 26.5%; 95% CI: 14.9-41.1 
to 77.6%; 95% CI: 63.4-88.2, p<.001). Health centers (from 0.0%; 95% 
CI: 0.0-7.3 to 10.2%; 95% CI: 3.4-22.2, p<0.05) and hospitals (from 
45.5%; 95% CI: 16.7-76.7 to 90.9%; 95% CI: 58.7-99.8, p<0.05) 
significantly improved in the percentage of facilities able to insert 
intrauterine devices. Hospitals improved their ability to offer female 
sterilizations (27.2%; 95% CI: 6.0-61.0 to 63.6%; 95% CI: 30.7-89.1, 
p<0.05) and male sterilizations. Low performing health centers 
showed significant improvement in staff capacity, logistics 
management information systems, equipment, and total CS 
performance. The percentage of facilities placing emergency orders 
for contraceptives during the three months prior to an assessment 
showed a decreasing, non-significant trend among hospitals but was 
significant among health centers (from 69.2%; 95% CI: 54.6-81.7 to 
36.7%; 95% CI: 23.4-51.7; p<0.001). Facility staff commitment was 
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associated with action item completion. Improvements tended to be 
sustained over time. Community engagement is thought to be 
important to intervention success. 
COPE for CS may be an effective intervention and future 
research/programs can build off of this preliminary programmatic 
experience when seeking to address last mile challenges.
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Introduction
Contraceptive security (CS) exists when people are able to 
choose, obtain, and use the contraceptive methods and services 
they desire from among a full range of methods (see Box 1)1. 
Achieving CS is critical to meeting the Sustainable Development 
Goals, especially Goal 3, which seeks to ensure healthy lives 
and promote well-being for all at all ages2. The international 
public health community recognizes that CS remains weak in 
many resource poor settings of sub-Saharan Africa and else-
where, calling for action and commitments in two recent London 
Summits on Family Planning in 2012 and 20173–5. Importantly, 
improving availability and choice of contraceptive methods 
and services is essential to fulfilling sexual and reproductive 
health and rights.

Improving CS requires systems transformation and concerted 
efforts to make improvements sustainable. Many donor and gov-
ernment-funded initiatives aimed at improving CS rightly focus 
on strengthening national and perhaps regional-level systems 
of forecasting, procurement, central stock management, supply  
chain and related elements. However, district zones and their 
local health facilities that are closer to clients are often under-
resourced and/or lack technical capacity in logistics management, 
requisition, stock management and stock reporting which feed 
into national systems. These “last mile” facilities face challenges 
that require specific tools and approaches designed to identify 
and solve local problems as part of the larger supply chain6. 
Examples of important initiatives geared towards last mile needs 
include: tools for community-based distribution programs; 
community score cards for accountability and community 
involvement in CS; and, inititives in pharmacy management2,7,8. 
Recognizing gaps in efforts for the last mile, the Reproductive 
Health Supplies Coalition’s (RHSC) Advocacy and Account-
ability Work Group announced a call to join its new “Last 
Mile Workstream” as recently as late 20179,10. 

Recognizing a gap in methodologies, tools and approaches 
specifically targeted to facility management of CS issues at 
the last mile, EngenderHealth’s RESPOND project developed 
and tested the quality improvement methodology COPE® for 
Contraceptive Security (COPE stands for Client-oriented, Pro-
vider Efficient services)11. The methodology includes facil-
ity self-assessment guides and subsequent development and 

implementation of facility-level action plans to address local gaps 
and challenges to contraceptive security. This article presents 
findings from the 2014–2016 implementation and scale-up of the 
methodology in Malawi with support of the RESPOND project 
and the RHSC. The initiative was carried out at the request 
of, and in partnership with, the Ministry of Health and district 
health officials in 60 facilities across 10 districts of Malawi.

Program description
COPE® for Contraceptive Security
Client-oriented, provider-efficient services (COPE®) is a qual-
ity improvement methodology first developed in 1995 by 
EngenderHealth to address clients’ rights to health services and 
provider needs to deliver quality services12,13. Since that time, 
numerous iterations of COPE for different technical areas have 
been tested and published, including adaptations to improve 
the quality of services in reproductive health, HIV care and 
treatment, male circumcision, and abortion care, among others14–18. 
The COPE® for Contraceptive Security methodology and tools 
are used by frontline health and logistics personnel to identify 
and implement low-cost, local solutions to address problems 
related to contraceptive supply19,20. The process incorporates staff 
accountability and linkages with district supervision systems and 
community and local leadership, as needed, creating ownership 
in improving quality and strengthening systems for sustainability.

The COPE for CS process begins with an exercise conducted 
by trained facilitators to orient facility teams on the activity. 
Once staff agree to tackle the issues under consideration, facil-
ity teams complete a series of self-assessment guides on issues 
ranging from stock management, reporting, requisition, transpor-
tation, warehousing and personnel. Problem identifications lead 
to staff developing action plans to address local bottlenecks 
and issues that the facility and district can try to address themselves, 
and formation of a COPE for CS committee to oversee implemen-
tation and follow-up of their action plan. A job aid is available 
to foster continued reflection and reanalysis of issues during 
implementation and for use in district supervision21. Intended for 
global use, COPE for CS was originally designed and tested in 
Tanzania from 2011 to 2013, where results showed statistically 
significant improvements in contraceptive availability and 
increases in family planning use after more than one year11,22. 

Introduction and scale-up in Malawi
In Malawi, the Ministry of Health (MOH) made remarkable 
progress in improving family planning access over the past 15 
years. Modern contraceptive prevalence among married women 
increased from 28% in 2004 to 42% in 2010, and again to 58.1% 
by 2015–201623–25. The MOH made strides toward achieving 
contraceptive security at the national level, while noting that 
contraceptive security is weaker at district and lower-level 
health facilities. In 2014, the MOH Directorate for Reproduc-
tive Health (DRH) requested assistance to address contraceptive 
security at the last mile. Challenges identified at the local level 
included: lack of trained providers (especially for long-acting 
reversible contraception (LARCs) and permanent methods); 
unclear roles and responsibilities for logistics management; and, 
lack of training in requisitioning and ordering (which can lead to 

Box 1. 

Contraceptive security exists when people are able to choose, 
obtain, and use the contraceptive methods and services they 
desire from among a full range of methods (short-acting, long-
acting reversible, and permanent). In order for family planning 
programs to provide a full range of methods, three basic 
elements must be consistently present at a service delivery 
point: the contraceptives themselves; necessary medical 
equipment, instruments, and expendable supplies; and trained 
staff able to provide each method. When any of these elements 
is missing from a service delivery point, the method cannot 
be offered, and contraceptive security is neither achieved nor 
maintained1. 
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stock-outs of contraceptives and related supplies)26. Box 2 shows 
the programmatic process for COPE for CS introduction and 
implementation in the two districts as well as 2015–2016 
implementation in additional districts and facilities at the request 
of MOH/DRH.

Implementation process of COPE for CS
To understand the intervention, it is necessary to understand the 
structure of the COPE for CS process. Site facilitators, trained 
in the methodology and tool, lead a facility team through an 
initial exercise and their continuous quality improvement efforts. 
COPE for CS is designed to be easy to implement without 
outside technical assistance and is adaptable for local facility 
contexts. The site facilitators, in coordination with facility lead-
ership, determine the length of their initial COPE for CS facility 
exercise based on workflow at the facility, usually consisting 
of several hours in the late afternoon when client flow is slower 
over two to three days. In larger facilities, staff from multiple 
departments are asked to join the exercise, including those 
outside family planning and/or logistics management. For exam-
ple, facilities are encouraged to invite cleaning personnel who use 
supplies for infection prevention and guards who may be a cli-
ent’s first point of contact at the facility. In smaller facilities, the 
entire staff may work on COPE for CS together for the dura-
tion of the work. Whatever staff configuration is chosen, the goal 
is to have teams with first-hand operational experience with dif-
ferent types of challenges within the facility and who want to 
participate in problem solving with their colleagues, generating 
a shared sense of ownership for results19.

Self-assessment guides
The COPE for CS tool includes 10 self-assessment guides 
containing a series of questions, based on international standards, 
regarding the quality of services, systems, and procedures (see 
Box 3)19. Site facilitators and teams review the guides during 
the initial exercise and can complete individual assessments as a 
team, in small groups, pairs, or as individuals, depending on 
their preference and the staff participating. Each guide includes 
instructions on which type of staff, by function, is best placed to 
respond to its questions. The guides are designed to be flexible 
and adaptable to the facility team’s needs. Staff can write in 
issues that are not directly raised by a guide and are relevant, and 
can choose to skip questions they do not find relevant to their 
context. In addition, the team is not required to complete all 10 
assessments at one time; rather, they can prioritize which guides 
to use and at which points in their exercises/process. After com-
pleting guide(s), the facility team reviews and identifies issues 
at the site as revealed by assessment questions.

Action plans
Following discussion of any one of the self-assessment guides, 
facility teams develop an action plan to consolidate and 
prioritize recommendations. Action plans identify problems 
related to CS; identify the root cause(s) of each problem; propose 
action items that are realistic, measurable, attainable, and address 
the root cause(s); assign an individual facility staff member 
responsibility for each action item; ensure a time-bound goal for 

Box 2. Introduction & scale-up of COPE for CS in Malawi

2014 

The MOH Directorate for Reproductive Health requested 
technical assistance to address contraceptive security at the 
last mile.

•  January 2014: MOH/DRH convened a partner coordina-
tion meeting with EngenderHealth RESPOND staff, local 
implementing partners and donors to introduce the COPE 
for CS methodology, tools and plans for implementing the 
methodology.

•  January–February 2014: Tanzanian master trainers who 
co-designed, launched, and evaluated the original COPE 
for CS trained site facilitators from 18 public-sector health 
facilities in Mangochi and Salima districts, promoting South-
to-South learning.

•  February 2014: Site facilitators led facility teams through 
COPE for CS exercises at each of the 18 facilities. Local 
project staff served as resources, as needed.

•  August 2014: EngenderHealth project staff conducted follow 
up visits 18 preliminary sites. Qualitative data collection via 
key informant interviews noted improvements in stock man-
agement, on-time ordering, decreases in stock-outs, and 
improvements in collaboration between facilities and district 
medical stores.

2015–2016 

The Malawi COPE for Contraceptive Security Project contin-
ued supporting the preliminary 18 sites and introduced the 
intervention at 42 scale-up sites (totaling 60 sites across 10 
out of 28 districts nationwide).

•  February 2015: With the MOH/DRH convened a national-
level meeting and orientations for national and district health 
authorities, donors, and implementing partners to review 
gain consensus on the initiative.

•  April–May 2015: COPE for CS scale up launched with two 
training-of-trainer (TOT) events for 27 master trainers and 13 
district and national supervisors (10 District Family Planning 
Coordinators and three supervisors from MOH/DRH).

•  May–June 2015: Participants in the TOTs then trained site 
facilitators from the 60 supported sites (three trainings with 
20 participants each).

•  June–September 2015: Site facilitators led COPE for CS 
facility exercises at their respective sites, initially supported 
by master trainers to ensure quality and fidelity to the inter-
vention. For scale-up sites this was the first introduction of 
COPE for CS to a facility team, while preliminary facilities 
conducted refresher exercises and revised their action plans 
originally developed in 2014.

•  August–October 2015: EngenderHealth project staff con-
ducted follow up visits at both preliminary and scale-up 
sites to report on progress, troubleshoot, and document for 
broader learning.

•  June 2015–January 2016: District Health Management Team 
staff agreed to incorporate discussion of COPE for CS action 
plan progress into their regular supervisory visits.
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completion of each action item; and provide space to comment 
on action item status and result. Box 4 shows an excerpt from a 
study facility’s action plan.

COPE for CS emphasizes targeting problems with root causes 
at the facility level and within facility control. Facilities are also 
encouraged to include action items that address problems at 
the district level, if teams can identify a pathway through which 
the facility may affect change. For example, a facility requir-
ing more trained staff in logistics management, or more trained 
providers in FP provision, may advocate to district-level man-
agement to assign additional personnel to the facility in need. 
National problems identified are not recommended for inclusion 
as facility action items.

COPE for CS committees
In addition to completing self-assessment guides and devel-
oping action plans, facility teams form a COPE for CS Com-
mittee to ensure follow-up and monitor action plan progress. 
Opportunities to discuss action plan progress include: regular 
staff meetings, special committee meetings, and during district 
supervision. COPE for CS Committees may decide to conduct 
additional full team COPE for CS exercises and continue to 
complete self-assessments as new issues arise. The COPE for CS 
job aid is another resource for staff to revisit key self-assessment 
issues in an abbreviated manner.

Committee members are encouraged to post the facility’s action 
plan in a visible place where all staff and the public can see it 
to show the site is dedicated to quality improvement, to encour-

age accountability and transparency, and to monitor progress 
against goals. Committees and facility leadership are encour-
aged to share their action plans with local stakeholders, health 
advisory committees, politicians, implementing partners and 
community organizations, as an advocacy tool to request assistance 
and resources.

Intervention follow-up and support
The introduction and scale-up projects supported training of 
trainers, site facilitator trainings, facility exercises, and limited 
follow up visits, to check on action plan progress and provide 
space for COPE for CS Committees or facility leadership to 
ask questions about the methodology or seek implementation 
guidance as needed.

However, the intervention did not include additional inputs to 
improve contraceptive security at the 60 sites. The COPE for 
CS initiative purposefully did not provide technical assistance 
for clinical or logistics training, for example, nor for the pro-
curement of contraceptives or required equipment and supplies. 
The idea is for facility staff to look for local solutions. The 10 
supported districts received varying levels of support for health 
services, including FP, from other multilateral agencies and 
partners. Following COPE for CS exercises and action plan 
development, the facilities may clearly articulate their needs to 
district leadership who coordinate donor funding in the 
decentralized Malawian healthcare system.

Outcomes of interest/research questions
The overall objective of this study is to assess whether improve-
ments in facility performance on contraceptive security indicators  
is associated with participation in the COPE for CS intervention  
by comparing baseline and endline performance levels. Primary 
sub-objectives of this study include to: 1) describe implementa-
tion characteristics of intervention components; 2) assess whether 
facilities achieve key intervention-related outputs; and 3) examine 
changes in performance according to intermediate and ultimate 
outcomes, in particular, how implementation of the intervention 
relates to changes in performance, and whether any improve-
ments in performance observed are sustainable over time. Figure 1 
presents a logical framework that illustrates how the programmatic  
components fit together with the research questions of interest.

Data collection
Design and sampling
We obtained data for this analysis through facility surveys 
designed to collect facility-level data on performance related 
to contraceptive security.

Box 3. COPE for CS self-assessment guides

•	 Organization and Staffing

•	 Organizational Support for Logistics System

•	 Logistics Management Information System

•	 Procurement/Requisition

•	 Inventory Control Procedures

•	 Warehousing and Storage

•	 Transport and Distribution

•	 Finance/Budgeting

•	 Planning/Donor Coordination

•	 Medical Equipment, Instruments and Expendable 
Supplies

Box 4. Excerpt from a study facility’s action plan

Problem Cause(s) Recommendation By Whom By When Completed?

Untimely submission of 
reports and requisition 
of commodities

Lack of guidelines on 
submission of reports and 
requisition of commodities 
and who is the responsible 
officer

Develop or identify guidelines on 
submission of reports requisition 
of commodities, including 
responsible officer, and paste 
them on wall

[Individual’s 
name 
redacted]

10 
September 
2015

Yes, on 1 
October 2015
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Figure 1. Logic model of COPE for contraceptive security and research questions.

In 2014 the Malawian MOH/DRH purposively selected 18 
facilities from 2 districts (Salima and Magochi) to participate in 
the study. In 2015, the MOH/DRH selected 42 additional sites 
in 8 additional districts (Balaka, Chikwawa, Lilongwe, Mzimba 
North and South, Nkhotakota, Ntchew, and Thyolo) for the 

scale-up phase, increasing the total number of study facilities 
to 60. The MOH/DRH considered districts for inclusion if they 
reported stockouts in a high percentage of facilities and had 
previously submitted requests for assistance with contraceptive 
security. Within these districts, the MOH/DRH and district 
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medical officers selected which facilities would introduce the 
COPE for CS methodology using the same criteria.

Data collection occurred in three-waves as described in Figure 2.  
For all facilities, baseline data collection occurred before the 
start of the intervention (in 2014 for preliminary facilities and 
2015 for scale-up facilities). Data was also collected at pre-
liminary facilities in 2015 as a midline assessment. Endline data 
collection occurred for all sites in 2016. In the 18 preliminary 
facilities the COPE for CS intervention was introduced between 
the 2014 and 2015 assessments and continuously implemented 
through 2016. In the scale-up facilities, the COPE for CS 
intervention was introduced between the 2015 and 2016 assessment 
points.

Survey administration and data management
We used a standardized, facility questionnaire to assess each 
of the dimensions of contraceptive security, as defined by COPE® 
for contraceptive security: An assessment guide (RESPOND, 
2013). These dimensions included: 

1.	 Organization and staffing;

2.	 Logistics, management, and information systems 
(LMIS);

3.	 Procurement/requisition/stockouts;

4.	 Inventory control procedures, warehouse and storage;

5.	 Medical equipment, instruments, and expendable 
supplies.

EngenderHealth staff trained the data collection team on 
survey administration. For each of the survey rounds, a one-day 
data collector training was held during which data collectors 
reviewed the questionnaire and staff provided instructions on 
its administration. This training also instructed and assessed 
understanding of standard precautions for protecting human 
subjects, and included role-playing exercises.

Data collectors conducted the facility survey in English using 
a paper questionnaire. Interviewers identified the Facility 
In-Charge or their designate in each of the facilities to obtain 
permission to conduct the assessments. Following informed 
consent procedures, they administered the facility questionnaire. 
The facility survey tools are included as extended data to this 
paper37.

One data collector implemented the facility assessment at 
each facility. At the conclusion of each assessment, data collec-
tors sent the completed questionnaire to EngenderHealth project 
staff, who reviewed the questionnaire to ensure it was complete.

A project staff member trained in appropriate coding and data 
entry techniques entered data from the physical questionnaires into 
a Microsoft Excel (Microsoft Corporation, Redmond, Washing-
ton, USA) database. A project manager then reviewed data entry, 
comparing the physical questionnaires to the database and 
documenting any discrepancies and subsequent discussion and 
resolution.

Protection of human subjects
The 2014, 2015 and 2016 survey protocols received ethical 
approval from an EngenderHealth review board. External review 
was not obtained given that the research did not meet the thresh-
old to quality as research conducted among human subjects. 
The data were primarily collected to inform program decision 
making and questions were not focused on individual perspec-
tives; rather, they focused on health facility capacity, staffing, 
stock and related issues27. Data collectors conducted facility 
assessments only after administering a standard informed con-
sent form. We employed standard measures to maintain confi-
dentiality and anonymity for the facility staff respondent. All 
information collected was strictly confidential and used only 
for study purposes. Respondent names were not stored with the 
final clean data.

Description of variables
We identified variables included in the analysis according 
to the components of the logic model presented in Figure 1.

Inputs
Input variables include those related to how the intervention was 
implemented, such as the number of days spent on exercises, 
frequency of group discussion of the COPE for CS action plans, 
and the number of COPE for CS committee meetings in each 
facility.

Outputs
We developed variables pertaining to action plan quality, con-
tent, implementation, and commitment. Project staff assessed 
action plan quality according to a scoring rubric developed 
a priori (see extended data28) according to several quality dimen-

Figure 2. Overall facility sampling procedures.
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sions including: whether the problems were clearly identified, 
whether the action plan identified root causes, whether the 
action plans offered attainable/realistic solutions, whether 
individuals were assigned responsibility, and whether items that 
were identified were time bound. Staff conducted action plan 
content mapping to determine whether a facility identified items 
relating to staffing, LMIS, procurement/requisition, inventory 
control procedures/receiving supplies, warehousing and storage, 
transport and distribution, financing/budgeting, planning, and 
medical equipment/instruments/expendable supplies. Box 5 
further details the development of variables related to action 
plan quality.

We measured commitment to COPE for CS action plans by 
the frequency of group discussion of the action plan and the 
number of COPE for CS committee meetings. Project staff 
assessed completion of items in a facility’s action plan based on 
facility reporting. After reviewing reported plan updates, project 
staff calculated the number of action plan items that were not 
initiated, initiated but not yet complete, and completed at endline.

Outcomes
Outcome variables are divided between intermediate and 
ultimate outcomes. Intermediate outcomes relate to changes in 
facility performance according staffing, LMIS, supplies/equip-
ment, storage, and procurement, and were developed based on 
existing literature and expert consultation20,29,30. We developed 
a detailed composite score in order to assess changes in facility 
performance (Box 6). Ultimate outcomes pertain to perform-
ance measures that may be indicative of improvement in overall 
facility performance. These indicators were adapted from the 
RHSC’s harmonized list of CS indicators, including number of 

emergency orders for contraceptives that a facility placed in the 
three months prior to assessment and the number of contracep-
tive methods available at a facility on the day of the survey31,32. 
We defined method availability as whether the facility had the 
commodity in stock, all required method-specific equipment, 
and a provider who is trained in provision (and removal, if 
applicable) of a given method.

Confounding variables
Due to the possibility of confounding variables to influence 
both the implementation of the intervention and the outcomes of 
interest, we stratified results according to a variety of important 
facility-level variables on which data were available including 
facility location (urban/rural), facility type (health center or 
hospital), region, and baseline facility performance.

Data analysis
We analyzed the quantitative data using Stata® v14.033, and 
produced graphics using Statistical Software R’s® ggplot2 
package34. We presented descriptive statistics for the aforemen-
tioned variables of interest, and stratified according to possible  
confounding variables. We report means and medians for 
continuous variables and proportions for dichotomous and 
categorical variables.

We stratified results by key confounding variables, including 
baseline performance. We considered facilities that had baseline 
performance scores over 90% as having limited room for 
improvement between baseline and endline. We constructed a 
dichotomous baseline performance variable to stratify facilities 
that performed below/above the 90% threshold. We used t-tests 
to assess differences between groups for continuous variables, 

Box 5. Development of output variables related to quality and 
content

Action Plan Quality: Two individuals initially scored a random 
sample of 10% of the action plans on whether the action plan 
clearly identified problems, identified root causes, offered 
attainable/realistic solutions, assigned individual’s responsibility, 
and assigned completion deadlines. The two individuals then 
discussed discrepancies and reached consensus in using the 
scoring rubric. One individual then scored the remaining action 
plans. Each quality dimension was scored on a scale from 0–4 (0 
being poor quality).

Content Mapping: Project staff reviewed and coded action 
plans according to whether items regarding staffing, LMIS, 
procurement/requisition, inventory control procedures/receiving 
supplies, warehousing and storage, transport and distribution, 
financing/budgeting, planning, and medical equipment/
instruments/expendable supplies. Two individuals reviewed five 
of the action plans for consistency and reached consensus on 
any discrepancies in coding. One individual continued coding 
the remaining action plans. We then streamline the areas 
identified in the content mapping exercise according to the CS 
performance dimensions. If a facility identified at least one item 
in a CS performance dimension, then we considered it a priority 
area for that facility.

Box 6. Development of the CS composite score

We developed a composite score based on a facility’s 
performance in relation to a list of questions in the facility 
questionnaires on staffing, LMIS, supplies/equipment, storage, 
and procurement. We determined the content of each dimension 
based on existing CS literature, the RHSC website, and 
toolkits. For example, the composite score for storage is consists 
of 15 questions pertaining to a facility’s performance on storage 
conditions, such as whether stock is properly labeled, 
products are stored away from direct sunlight, storeroom is 
clean and free of trash, products are not stacked too high or 
close together, products are organized according to expiry 
date, etc.

A detailed explanation of scoring for each CS performance 
dimension, as well as the set of items included for each 
dimension, is available in Supplemental File 4.

We assigned a specific number of points to each item and 
then calculated and normalized scores for each individual CS 
performance dimension. We also calculated a total normalized 
score of up to 100 possible points achieved by summing the 
score in each performance dimension. Facilities’ scores were not 
penalized if they are not required to provide a certain method as 
per national service delivery guidelines.
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chi-2 tests to assess differences in binary variables, and ANOVA 
to assess differences in continuous outcomes between categorical 
variables with three or more categories.

To assess changes in proportions between baseline and endline, 
we used McNemar’s chi-2 paired tests of proportions. We also 
used simple linear (for continuous outcomes) and logistic 
(for binary outcomes) regression analysis to assess changes 
between baseline and endline according to key variables of  
interests.

As discussed above, a facility’s baseline measurement is the 
first assessment (2014 for the 18 preliminary facilities and 2015 
for the 42 scale-up facilities) and a facility’s endline assessment 
is the last assessment conducted (2016 for all facilities). For 
the 18 preliminary facilities that had a midline assessment con-
ducted in 2015, we conducted an additional sub-analysis to 
examine CS performance trends over time at all assessment points.

Results
Table 1 presents a description of the facility characteristics and 
details on the types of intervention-related characteristics, by 
facility type. Hospitals have a greater median number of staff 
(n=376) as compared to health centers (n=27). Health centers 
are almost universally located in rural areas (97.6%), as compared 
to hospitals (45.5%, rural areas).

As shown in Table 2, health centers and hospitals also imple-
ment the COPE for CS similarly with regard to the number of 
days used for the initial exercise (3 days) and the number of CS 
Committee Meetings per facility (5 meetings). Similarly, most 
facilities had monthly group discussions of the COPE for CS 
action plan (health centers, 65.3%; hospitals, 63.6%).

The majority of facilities implemented the initial exercise in 
three days (75.6% of facilities), while 6.7% used less than three 
days and 18.7% used more than three days (data not shown). All 
facilities established a COPE for CS committee and all posted 
their action plan in a visible space within the facilities (data 
not shown).

Baseline facility performance according to the five CS 
dimensions appeared similar across facility type, location, and 
region (Table 3). Mean total performance score across all facili-
ties was 81.8 (out of 100) at baseline, with facilities performing 
the highest on staffing (92.9) and lowest on equipment (59.8). 
Health facilities had significantly lower overall performance 
scores at baseline than hospitals (80.7 versus 87.0, p<0.01), and 
specifically with LMIS (87.3 versus 90.9, p<0.05), procure-
ment (80.1 versus 93.1, p<0.01) and equipment (56.8 versus 
73.3, p<.001), respectively.

Table 4 presents characteristics of the facility action plans, by 
facility type. Staffing/organizational capacity is the most com-
mon priority dimension identified in action plans (98.3%), while 
equipment and procurement tend to be the least commonly 
identified priorities (65.0% and 33.3%, respectively). Health 
centers were significantly more likely to identify equipment as a 

priority in their action plans than hospitals (71.4% versus. 
36.4%, p<0.05).

Results indicate that action plans tended to be of a high quality, 
with little variation across facilities (the overall mean quality 
score was 19/20). The mean percentage of items completed 
per facility was significantly lower in health centers (46.7%, 
CI 0.0–91.1) versus hospitals (66.8%, CI 12.5–100.0, p<0.05). 
On average, hospitals completed 20.1% more items in their 
action plan items than health centers (95% CI: 4.0%, 36.3%; 
p=0.016) (data not shown). Additionally, health centers also 
initiated fewer items than hospitals. Simple linear regression 
analysis revealed no significant differences according to loca-
tion (rural/urban) and region in the overall quality score of the 
action plans or the progress made in completing action items.

Results suggest that the frequency of group discussion of the 
COPE for CS action plan is associated with the facility’s 

Table 1. Description of health facilities at baseline (2014 and 
2015).

Facility Characteristics Facility Type

Health Center 
(n=49)

Hospital 
(n=11)

Med, IQR Med, IQR

Number of Staff 27 (22, 44) 376 (222, 730)

Location % %

             Rural 97.6 45.5

Region

             Central 42.9 36.4

             Northern 18.3 9.1

             Southern 38.8 54.6

Table 2. Description of intervention implementation 
characteristics among all facilities.

Intervention Characteristics Med, IQR Med, IQR

Time the facility spent to implement 
initial COPE for CS orientation in days 
(IQR)

3 (3, 3) 3 (3, 3)

Frequency of group discussion of 
COPE for CS Action Plan 

% %

          More than once per month 14.3 18.2

          Monthly 65.3 63.6

          Less than monthly 18.4 18.2

          No group discussion 2.0 0.0

Med, IQR Med, IQR

Median number of COPE for CS 
Committee Meetings per facility

5 (4, 6) 5 (4, 5)

Med: Median

IQR: Inter-quartile range
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Table 4. Differences in action plan content, quality, and progress by facility type.

Action Plan Characteristics Facility Type P-value Overall Total 
(n=60)

Health Center 
(n=49)

Hospital 
(n=11)

Action Plan Content Med (range) Med (range) Med (range)

Number items identified per facility§ 9 (4, 23) 7 (2, 12) 8 (2, 23)

Percentage of facilities that identified the following areas as 
priorities in Action Plans§§ 

% % %

               Staffing/Organizational capacity 97.1 100.0 98.3

               LMIS 79.6 81.2) 80.0

               Procurement 30.6 45.5 33.3

               Warehousing 77.6 63.7 75.0

               Equipment 71.4 36.4 * 65.0

Action Plan Quality Med (range) Med (range) Med (range)

Overall Quality Score§ 19 (12, 20) 19 (18, 20) 19 (12, 20)

Quality of Action Plans by Dimension§ 
(4 points possible per dimension) 

               Problems Clearly Identified 4 (3, 4) 4 (3, 4) 4 (3, 4)

               Root Causes 4 (3, 4) 4 (3, 4) 4(4, 4)

               Attainable/Realistic 4 (2, 4) 4 (3, 4) 4 (2, 4)

               Individuals Assigned Responsibility 4 (0, 4) 3 (3, 4) 4 (0, 4)

               Time Bound 4 (0, 4) 4 (3, 4) 4 (0, 4)

Action Plan Progress % (range) % (range) % (range)

Mean percentage of items completed per facility§§ 46.7 
(0.0, 91.1)

66.8% 
(12.5, 100.0)

* 50.4 
(0.0, 100.0)

Mean percentage of items initiated or completed per§§ facility 56.9 
(0.0, 100.0)

73.9 
(12.5, 100.0)

* 60.0 
(0.0, 100.0)

N (range) N (range) N (range)

Mean number of items completed per facility§§ 4.8 (0, 11) 6.1 (1, 15) 5.0 (0, 15)

Mean number of items initiated or completed per facility§§ 5.7 (0, 11) 6.5 (1, 15) 5.9 (0, 15)

Notes:
*p-value<0.05

§Differences according to facility characteristic evaluated with Wilcoxon Rank Sum test

§§Differences according to facility characteristic evaluated using t-tests

completion of action plan items. Simple linear regression analy-
sis (not shown) found that facilities that reported having group 
discussion of their action plans more than once per month 
completed on average 21.5% (95% CI: 4.0%, 39.0%; p=0.017) 
more items than those that discussed the plans either monthly 
or less than once per month. No significant associations were 
found between the number of official COPE for CS commit-
tee meetings reported or the length of time spent on the initial 
exercise and the percentage of items completed and/or started.

Table 5 shows whether priority identification in action plans 
was consistent with areas of low performance. Overall, facilities  

did not consistently identify areas of low performance as 
priorities in their action plans. Only 60.6% of low performing 
dimensions were identified as priorities. Health centers were  
significantly more likely than hospitals to identify low perform-
ing dimensions, 63.2% (95% CI: 57.8–68.7) versus 49.1% (95% 
CI: 32.7–65.4, p<0.05). Similarly, rural facilities identified a 
greater percentage of low performing dimensions as priorities 
when compared to urban facilities (p<0.05). Only one in three 
(29.2%) health centers with low performance in procurement 
and only 36.6% of hospitals with low performance in equipment 
identified the respective dimensions as priorities. We found no 
significant associations between the percent of low performing 
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dimensions identified as priorities and the length of time 
used for the initial COPE for CS exercise.

Figure 3 compares mean baseline and endline performance 
scores by CS dimension. Overall, the change in scores suggests 
improvement between baseline and endline in each individual 
CS dimension as well as total performance score. This holds true 
when results are disaggregated by facility type. The improve-
ments between baseline and endline are most pronounced when 

results are presented separately for low performing facilites. The 
improvements in low performing health centers reach statisti-
cal significance in several areas, including staff capacity, LMIS, 
equipment, and in total score. We observe qualitative improve-
ment to indicate positive change among hospitals, although the 
results do reach statistical significance.

Table 6 compares baseline and endline performance with 
regard to FP commodity stock levels, method-specific trained  

Figure 3. Comparison of mean baseline and endline performance scores with 95% CIs by facility type.
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providers, required equipment/supplies for specific methods, and 
placement of emergency orders. Health centers generally show 
some improvement in the types of contraceptive commodities  
in stock on the day of the assessment (except for a slight 
decrease in percentage of health centers that have progestin only 
pills and female condoms), although none of the differences 
are large enough to reach statistical significance. Hospitals 
perform very well at both baseline and endline, and show an 
increase in the percentage with CycleBeads in stock, though the 
increase is not statistically significant at the 0.05-level (p=0.08).

The percentage of health centers with at least five modern 
methods in stock on the day of the assessment increased slightly 
(from 87.8%; 95% CI: 75.2–95.3 to 91.8%; 95% CI: 80.3–97.7)  
though not statistically significant. All hospitals at both 
baseline and endline were found to have at least five modern 
methods in stock. The vast majority of health centers (>90%) 
had providers trained in general family planning and implant 
insertion/removal, while all hospitals had providers trained in 
these skills. The percentage of health centers with a provider 
trained in interuterine device (IUD) insertion/removal increased 

Table 6. Baseline/endline comparison of FP commodity stock, method-specific trained providers, equipment/supplies, and 
emergency orders for contraceptives.

Percentage of Facilities (95% CI)

Health Center Hospital

Baseline Endline Difference§ Baseline Endline Difference§

Facilities with the following methods in 
stock on the day of assessment§§

Male Condoms 85.7 
(72.5–94.1)

89.8 
(77.8–96.6)

4.1 
(-10.6, 18.7)

100.0 
(71.5–100)

100.0 
(71.5–100.0)

0.0 
(-9.1, 9.1)

Female Condoms 75.5 
(61.1–86.7)

67.3 
(52.4–80.0)

-8.2 
(-27.0, 10.7)

100.0 
(71.5–100.0)

90.1 
58.7–99.8)

-9.1 
(-35.1, 17.0)

Fertility Awareness Beads/Cycle Beads 53.1 
(38.2–67.5)

55.1 
(40.2–69.3)

2.0 
(-15.5, 19.6)

72.7 
(39.0–93.9)

100.0 
(71.5–100.0)

27.2 
(-0.08, 0.62)

Progestin Only Pills 79.5 
(65.6–89.8)

73.5 
(58.9–85.1)

-6.1 
(-25.6, 13.3)

100.0 
(71.5–100.0)

90.1 
(58.7–99.8)

-9.1 
(-35.1, 17.0)

Combined Oral Contraceptive Pills 87.9 
(75.2–95.3)

93.9 
(83.1–98.7)

6.1 
(-4.7, 17.0)

100.0 
(71.5–100.0)

100.0 
(71.5–100.0)

0.0 
(-9.1, 9.1)

DMPA injectable 89.8 
(77.8–96.7)

95.9 
(86.1–99.5)

4.1 
(-9.2, 17.4)

100.0 
(71.5–100.0)

100.0 
(71.5–100.0)

0.0 
(-9.1, 9.1)

Range of methods in stock on day of 
assessment

% of Facilities that have at least 5 modern 
methods available

87.8 
(75.2–95.3)

91.8 
(80.3–97.7)

4.1 
(-9.2, 17.4)

100.0 
(71.5–100.0)

100.0 
(71.5–100.0)

0.0 
(-9.1, 9.1)

Facility has a provider trained in…

General family planning 97.8 
(89.1–99.9)

93.8 
83.1–98.7)

-4.1 
(-14.0, 5.9)

100.0 
(71.5–100.0)

100.0 
(71.5–100.0)

0.0 
(-9.1, 9.1)

Implant

          Insertion 91.8 
(80.3–97.7)

95.9 
(86.1–99.5)

0.22 
(0.4, 0.29)

100.0 
(71.5–100.0)

100.0 
(71.5–100.0)

0.0 
(-9.1, 9.1)

          Removal 91.8 
(80.3–97.7)

95.9 
(86.0–99.5)

4.1 
(-0.1, 0.1)

100.0 
(71.5–100.0)

100.0 
(71.5–100.0)

0.0 
(-9.1, 9.1)

IUD

          Insertion 40.4 
(26.3–55.7)

69.3 
(54.5–81.7)

29.7** 
(9.1, 50.5)

90.9 
(58.7–99.8)

81.9 
(41.22–97.8)

-9.1 
(-48.5, 30.4)

          Removal 39.1 
(25.1–54.6)

69.3 
(54.5–81.7)

28.2** 
(7.3, 49.1)

90.9 
(58.7–99.8)

81.9 
(41.22–97.8)

-9.1 
(-48.5, 30.4)

Male Sterilization§§§ -- -- -- 45.0 
(16.7–76.6)

45.0 
(16.7–76.6)

0.0 
(-52.7, 52.7)

Female Sterilization§§§ -- -- -- 81.8 
(48.2–97.7)

81.8 
(48.2–97.7)

0.0 
(-34.2, 34.2)
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significantly between baseline and endline by nearly  
30 percentage points (p<0.05), while there was a slight decrease 
(not significant) in IUD providers at hospitals. At endline, just 
over 80% of hospitals had a trained provider in IUD insertion 
and removal. There was no change observed in the percentage  
of hospitals with a provider trained in male or female  
sterilization (45.0%; 95% CI: 16.7–76.6, and 81.8%; 95%  
CI: 48.2–97.7, respectively).

When examining whether a facility had both a trained provider 
and all of the essential equipment and supplies (including the 
contraceptive) to provide a method, the results indicate signifi-
cant improvements between baseline and endline. The percentage  
of health centers with everything needed to insert and remove an 
implant increased signficiantly between baseline and endline, 
especially the percentage of health centers able to offer implant 
removal (from 26.5%; 95% CI: 14.9–41.1 to 77.6%; 95% CI: 
63.4–88.2, p<.001). Both health centers (from 0.0%; 95% CI: 
0.0–7.3 to 10.2%; 95% CI: 3.4–22.2, p<0.05) and hospitals (from 
45.5%; 95% CI: 16.7–76.7 to 90.9%; 95% CI: 58.7–99.8, p<0.05) 
showed significant improvement in the percentage of facilities 
able to insert an IUD. Similar, positive trends were found for 

removals. Hospitals also improved in their ability to offer female 
sterilizations (27.2%; 95% CI: 6.0–61.0 to 63.6%; 95% CI: 
30.7–89.1, p<0.05) and male sterilizations, although the latter 
was not statistically significant. Finally, the overall percentage  
of facilities placing emergency orders during the three months 
prior to the assessment showed a decreasing, but non-significant  
trend among hospitals but was signficiant among health  
centers (from 69.2%; 95% CI: 54.6–81.7 to 36.7%; 95%  
Ci: 23.4–51.7; p<0.001).

Table 7 examines in more detail the extent to which emergency 
orders were placed in the three months prior to the assessment. 
The results suggest an overall reduction in the placement of  
emergency orders across all variables related to facility  
characteristics (facility type, region, and location), though results 
were not significant with the exception of the Southern region  
found to be statistically significant (from 1.3; 95% CI: 0.41–1.85  
to 0.4; 95% CI: (-0.0–0.8 on average; p<0.05). In terms of  
intervention characteristics, the mean number of emergency  
orders decreased overall (from 1.2; 95% CI: 0.7–1.8 to 0.6; 95%  
CI: 0.2–1.0, p=0.09), but was only significant among facilities 
that had group discussion of their action plans more than once  

Percentage of Facilities (95% CI)

Health Center Hospital

Baseline Endline Difference§ Baseline Endline Difference§

Facilities with the following methods in 
stock on the day of assessment§§

Facility has all required method-specific 
equipment AND a trained provider in…

Implant

          Insertion 75.6 
(61.1–86.7)

89.8 
(77.8–96.6)

18.4* 
(2.9, 33.9)

90.9 
(58.7–99.8)

100.0 
(71.5–100.0)

9.1 
(-17.1, 35.2)

          Removal 26.5 
(14.9–41.1)

77.6 
(63.4–88.2)

55.1*** 
(37.0, 73.2)

63.6 
(30.8–89.1)

91.1 
(58.7–99.8)

27.3 
(-8.1, 62.7)

IUD

          Insertion 0.0 
(0.0–7.3)

10.2 
(3.4–22.2)

10.2* 
(0.0, 20.7)

45.5 
(16.7–76.7)

90.9 
(58.7–99.8)

45.5* 
(6.9, 83.9)

          Removal 0.0 
(0.0–7.3)

20.4 
(10.2–34.3)

20.4* 
7.1, 33.7)

18.9 
(2.2–51.8)

90.9 
(58.7–99.8)

72.7** 
(37.2, 108.0)

Male Sterilization§§§ -- -- -- 9.1 
(0.2–41.3)

36.4 
(10.9–69.2)

27.2 
(-18.2, 72.8)

Female Sterilization§§§ -- -- -- 27.2 
(6.0–61.0)

63.6 
(30.7–89.1)

36.3* 
(-1.2, 73.8)

Emergency Orders

Facility placed an emergency order in last 
3 months

69.2 
(54.6–81.7)

36.7 
(23.4-51.7)

-32.7*** 
(-59.2, -12.4)

63.6 
(30.8–89.1)

54.5 
(23.3–83.4)

-9.1 
(-57.7, 39.5)

Notes:
§Difference = endline score – baseline score, significance assessed using McNemar’s chi-2 paired tests of proportions.

§§Stock of implants and IUDs cannot be assessed here individually at baseline because of differences between baseline and endline survey design. This 
variable has therefore been removed from the table for clarity. However, based on the survey design, stock of IUDs and implants can be assessed in 
conjunction with the presence of a trained provider at a facility.

*p-value<0.05; **p-value<0.01; ***p-value<0.001.

§§§ Health centers are unable to provide male and female sterilization as per national guidelines.
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per month (from 1.3 to 0.0 on average; p=0.01). Overall, among 
the 37 facilities with complete data on emergency orders at both  
baseline and endline, there was a mean reduction of 0.8 orders 
over the last three months (p=0.09); while not statisically  
significant, this shows a meaningful decrease programatically.  
The reason for the smaller sample size with regard to this  
question is that 18 facility respondents at baseline and 4 at  
endline reported not knowing the number of emergency orders 
placed in their facilities; these facilites are not included in this  
calculation to avoid missing data bias.

Figure 4 shows the results of a sub-analysis to assess changes in 
performance scores by CS dimension between 2014 and 2016 
for the 18 preliminary facilities, and between 2015 and 2016 
for the scale-up facilities. The chart stratifies by baseline per-
formance level (lower performing facilities and all facilities 
combined). Generally, the results show that performance  

continues to improve across most dimensions nearly two years 
after initial implementation of the intervention, except in the 
areas of stock and storage. We observed the most pronounced 
improvements in equipment in the initial facilities between 2015 
and 2016.

Discussion
The results highlight four important findings related to the 
association between both the implementation of the COPE for 
CS intervention and how the intervention may relate to changes 
in facility performance across the dimensions of contraceptive 
security.

Facilities overall maintained fidelity to the intervention
The data available on implementation provide important 
insight on which components worked well and which could 
improve in the future. The majority of facilities implemented the 

Table 7. Mean emergency orders placed in the three months prior to assessments, 
by facility and intervention characteristics (n=37)§.

Mean Number of Emergency Orders 
Placed in 3 Months Prior to Assessment 

(95% CI)

Health Facility

Baseline Endline p-value

Facility Characteristics N=37 N=37

Facility Type

            Health Center 1.3 
(0.62–1.95)

0.7 
(0.2–1.15)

0.15

            Hospital 1.0 
(-0.32–2.3)

0.3 
(-0.52–1.19)

0.39

Location

            Rural 1.1 
(0.6–1.5)

0.6 
(0.2–1.1)

0.19

            Urban 2.4 
(-2.4–7.1)

0.4 
(-0.7–1.5)

0.34

Region

            Central 1.6 
(0.2–2.9)

0.9 
(-0.0–1.9)

0.46

            Northern 0.9 
(-0.1–1.8)

0.5 
(-0.4–1.4)

0.57

            Southern 1.3 
(0.41–1.85)

0.4 
(-0.0–0.8)

0.02

Intervention Characteristics

Frequency of group discussion of COPE 
for CS Action Plan

            Group discussion less than once 
            per month

1.2 
(0.6–2.0)

0.8 
(0.3–1.3)

0.29

            Group discussion more than once 
            per month

1.3 
(0.4–1.8)

0.0 
(0.0–0.0)

0.01

Overall 1.2 
(0.7–1.8)

0.6 
(0.2–1.0)

0.09

Notes:

§37 facilities had complete data at baseline and endline on emergency orders. This includes 31 health 
centers and 6 hospitals.
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intervention according to plan, meaning they held exercises, 
developed action plans, displayed action plans in a visible loca-
tion in the facilities, assembled CS committees, had broader group 
discussions among their staff. Despite the leeway given to 
facilities to implement in the way that they thought to be most 
helpful, we observed little variation in implementation. For exam-
ple, nearly all facilities held the initial exercise in three days. 
Additionally, the facility action plans tended to be of high qual-
ity based on the a priori rubric developed to evaluate them. 
Given the limited variation observed in quality, however, it is  
difficult to assess the relationship between the quality of a  
facility’s action plan and changes in CS performance. Future 
research may build on the quality rubric presented here to be 
more discerning. One issue to note is that the quality rubric 
does not consider whether a facility distinguished areas of low  
baseline performance and specifically identified action plan items 
related to those areas.

The data also point to areas for future implementation research 
and possible improvement. Facilities identified few action plan 
items in the domains of procurement and equipment, despite 

low performance in these areas. It is possible that facilities 
determined that, to realize results, progress in procurement 
and equipment would require a longer-term advocacy strategy 
more dependent on the system as a whole and outside of the con-
trol of the facility itself. In the future, working with facilities to 
better identify actionable areas of the local system in these 
domains, and supporting sites with advocacy approaches for local 
financing and community participation with in-kind donations, 
may be an area for improvement in the COPE for CS exercise and 
action plan implementation.

The COPE for CS intervention is associated with 
improvements in facility CS performance
Facility performance improved as a whole across CS dimen-
sions between baseline and endline. Given the nature of the 
intervention, these results suggest that facilities successfully 
advocated for resources and other inputs needed to improve per-
formance, perhaps including trainings or additional staff assigned 
to the facility. The data show large improvements in the tech-
nical capacity of facility staff – especially in health centers. 
Additionally, health centers developed staff capacity in IUDs, 

Figure 4. Performance score over time by type of site and by performance level (years: 2014, 2015, 2016).
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which goes above and beyond the minimum service require-
ments for that type of facility. Of note, the projects did not pro-
vide trainings or other support to facilities aside from the initial 
COPE for CS exercise and a brief follow up visit a few months 
later to discuss action plan progress. Therefore, the changes 
observed were driven from within each facility.

Additionally, the findings suggest that after participation in 
the COPE for CS intervention, facilities were better able to 
accommodate a wide variety of client needs. By endline a 
large percentage of facilities met requirements to serve clients 
selecting a new method, or switching from or discontinuing a 
method requiring removal, as discussed in Table 6. Also, the 
decreases observed in the number of emergency orders placed 
may indicate that the CS system within facilities improved as 
a whole.

Higher levels of staff commitment to the intervention 
appears to be associated with greater CS improvements
More frequent staff discussion of action plans—a proxy 
for staff commitment—is associated with improved outputs and 
outcomes, in particular with action item completion. As staff 
commitment and engagement to facility quality improvement is 
a key underpinning of the COPE for CS methodology, this 
finding provides a proof of concept that staff action is a key 
mechanism of action. Interestingly, we found no evidence for 
association between the number of official COPE for CS com-
mittee meetings and output/outcomes. However, any association 
between committee meetings and performance improvement 
is difficult to assess as there was little variation among facilities 
in the number of these meetings and more data on meeting 
frequency and timing is needed.

The improvements observed tend to be sustained two 
years after the initial COPE for CS exercise in the 18 
preliminary facilities
This is an important finding regarding sustainability of the 
intervention. The sub-analysis of the baseline, midline, and 
endline using data from the preliminary facilities suggests that 
improvements tend to be sustained over time (measured up 
to two years post-initiation), despite there being very limited 
additional investment by the projects. Of note, the preliminary 
facilities did hold another project-supported facility exercise at 
the same time that the scale-up sites held their initial exercises. 
However, the data do not suggest that holding another formal 
exercise had a major impact on facility performance. Figure 4 
shows that preliminary sites achieved their largest gains 
between 2014 and 2015, with minimal gains after that point.

An interesting observation in assessing the longer-term data 
is that there appears to be a slight lag in the improvement of 
equipment scores. While it is impossible to rule out the poten-
tial influence of the second supported exercise, it is possible that 
equipment performance takes more time to improve. Changes 
in these dimensions may require larger investment, action at 
higher-level of the health system that may be difficult for a facil-
ity to influence, and/or longer-term advocacy and planning. 
Future research could examine sustainability of the intervention 

in a more rigorous way, and explore whether there is a need 
for additional supported facility exercises.

Limitations
While this study offers both important data and programmatic 
reflection on implementation of the COPE for CS intervention, 
there are several limitations worth noting. First, this study was 
designed within a programmatic setting where implementa-
tion decisions were made in conjunction with local priorities and 
realities, and not just from a research perspective. Within this 
context, study districts and facilities received varying levels of 
support for health services, including FP, from other multilateral 
agencies and partners. As a result, we cannot assess attribution or 
make any causal claims. As there is no control group and assign-
ment to the intervention was non-random, a variety of influences 
not related to the intervention itself could have led to secular 
changes in performance. Additionally, given the relatively small 
sample size of 60 facilities in 10 regions, there is not sufficient 
power to analyze the data using more robust statistical meth-
ods; as a result, we were limited to using descriptive analysis 
and simple regression. We did not adjust for multiple compari-
sons given the small sample size, the number of comparisons 
made, and the exploratory nature of this study; a decision that is 
supported in the statistical literature35,36. Finally, the implementa-
tion period was rather short, and there may not have been adequate 
time for the output and outcome measures used in this analy-
sis to register change. However, despite these limitations, there 
appears to be an association between some of the intervention 
components (in particular, staff commitment) and key outputs/
outcomes along hypothesized mechanisms, which lends some 
support to the intervention being at least partially responsible 
for the results. Given this, the results of this study warrant more 
rigorous, future evaluation of this intervention to assess causality.

While several important variables relating to facility-level char-
acteristics are included in the analysis, there remains the potential 
for unmeasured variables (such as those identified in Figure 1) 
to confound the relationship between the action plan and the 
performance score. While stratification according to baseline 
performance offers important insight on how the intervention 
may influence performance in low-performing facilities, we do 
not adjust for these variables. Additionally, it is possible that the 
results are influenced by regression to the mean between the base-
line and endline measurements (i.e. the tendancy of outliers to 
revert back to mean levels of a variable over time). However, 
given that the results are consistent according to all performance 
measures, it does not appear that regression to the mean is the 
primary driver of the observed results.

In several cases, we constructed key variables of interest 
ourselves as there was no gold standard measurement available. 
However, in these cases, we were as rigorous and transparent as 
possible. For example, as measuring quality of the action plans 
is inherently somewhat subjective, we developed our measure 
a priori, so as not to be influenced by the content of action plans, 
and also used two coders and assessed inter-rater reliability to 
ensure that the measure was consistent. Additionally, in order to 
ensure content validity in our measure of CS, we drew heavily 
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on the existing literature, standardized indicators, and expert 
option to develop the composite scores that we used. While 
we attempted to use standardized indicators as much as possible, 
some of the standardized CS indicators were not published until 
after baseline study implementation31; thus, we adapted these 
measures as best as possible to the available data. Despite these 
attempts to develop a robust measure, there remains the possi-
bility that the measures do not completely represent all domains 
of facility CS performance. Future work in developing and  
validating ways to measure performance across CS dimensions 
at the facility-level would be a great contribution to the field.

Finally, an important component of the hypothesized mechanism 
of action underlying the COPE for CS intervention is engag-
ing the broader community and local leaders in the implementa-
tion of the action plans. The facility assessments did not include 
questions on community engagement; however, a separate 
analysis of key informant interviews collected from stakehold-
ers participating in the COPE for CS intervention indicate that 
strong community engagement through advisory committees was 
essential to the success of the intervention37. As this is consid-
ered to be an important aspect of the success of the intervention, 
community engagement should be measured during future 
implementation of COPE for CS.

Conclusions
The results of this study suggest that COPE for CS may be 
an effective intervention to improve contraceptive security 
at last mile health facilities. Given the dearth of research and 
programmatic experience in this area, this study provides  
important preliminary programmatic experience, research 
insights, and lessons learned upon which future research and 
programs attempting to address this important, but often under- 
prioritized area of contraceptive security, can build.

Data availability
Underlying data
Harvard Dataverse: Replication Data for: COPE for Contracep-
tive Security Facility Dataset v 2.0, https://doi.org/10.7910/DVN/
7XQL6X28 

This project includes the following underlying data files: 

•	 Malawi COPE for CS_baseline database_April 2015_
FINAL stata.xls

•	 Malawi COPE for CS_ENDLINE database_Feb 2016_
stata.xls

Extended data
Harvard Dataverse: Replication Data for: COPE for Contracep-
tive Security Facility Dataset v 2.0, https://doi.org/10.7910/DVN/
7XQL6X28

This project includes the following extended data files: 

•	 COPE for Contraceptive Security in Malawi Facility 
Assessment Questionnaire

•	 COPE for Contraceptive Security in Malawi Facility 
Assessment Questionnaire ENDLINE

•	 Supplemental File 3: COPE for CS action plan quality 
rubric

•	 Supplemental File 4: Malawi COPE for Contraceptive 
Security: Calculation of Facility CS Performance Scores

•	 Supplementary Figure 1.

All data are available under the terms of the Creative Commons 
Zero “No rights reserved” data waiver (CC0 1.0 Public domain 
dedication).
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The article describes observed improvements in contraceptive security during and after a a quality 
improvement intervention using the Client-Oriented, Provider efficient services (COPE®) for 
Contraceptive Security methodology. 
 
Key limitations of the study is the lack of a control group and the little variability in 
implementation between facilities.  
 
Secular trends may account for most of the changes seen, since this corresponds to a period of 
rapidly increasing CPR in the country.  
 
In terms of strength of implementation only frequency of meetings was associated with 
differences in improvement this may reflect underlying attitudes of the staff and contexts in the 
facility rather than the intervention leading to improvement. 
 
A frequent reason for inability to scale up and sustain interventions is their dependence on 
resources that are not normally available to facilities. It would be important for the authors to 
describe what resources the project brought in in more detail beyond the facilitators for example 
were tools printed out for facilities and what did this cost, were any funds provided to staff to 
engage with the project in any way including to attend training, what venues were used for 
training and what was the cost
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Contraceptive security at “last mile” facilities is enormously important, but often overshadowed by 
the issues with CS at national level. However, improvements at national level may or may not lead 
to equal improvements at local levels, and it is essential to understand why and what could be 
done to address it. While the paper presents information on this important topic and has the 
potential to contribute to the body of knowledge on contraceptive security and the use of the 
COPE CS method, in its current form, the paper has several important limitations/issues that need 
to be addressed before further consideration. The principal problem with regard to the current 
manuscript is that the aim it purports to achieve – to assess the association between changes in 
performance indicators and participation in the COPE intervention is not possible with the study 
design. There is no variation in participation – all facilities participated in the intervention; thus, 
the only thing that can be examined with regard to performance indicators is change over time, 
acknowledging that whether or not the change is related to the COPE intervention is impossible to 
determine with any degree of certainty. The single group, pre-/post-test design is subject to 
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numerous threats to internal validity which preclude any conclusions or inferences with regard to 
causality. Although the authors touch on this issue tangentially in the limitations section of the 
discussion, it needs to better frame the entire paper. The fact that the entire paper is framed 
around this aim, despite not being possible, requires that the paper be refocused. 
 
Another important issue pertains to the use and interpretation of the statistical analyses. While it 
is not uncommon for researchers and evaluation specialists to use tests of statistical significance 
on data from such study designs with small convenience samples, these tests should be 
considered exploratory in nature – hypothesis generating if you will. In this paper, this distinction 
is not noted. Also, despite employing tests of statistical significance, the authors highlight the very 
few relationships that are statistically significant, but also appear to discount non-significant 
results with statements such as “Health centers generally show some improvement in the types of 
contraceptive commodities in stock on the day of the assessment (except for a slight decrease in 
percentage of health centers that  have progestin only pills and female condoms), although none 
of the differences are large enough to reach statistical significance.”  Here they appear to imply 
the relationship exists, but it’s just not big enough to be detected. This is a misinterpretation of the 
results. Given the small sample size, the non-experimental nature of the design and the 
convenience sampling approach, it seems more reasonable to simply present their actual findings, 
without any statistical testing, since there is no defined population to which these results can be 
inferred. Presenting their results without tests of statistical significance is still interesting. 
In terms of the actual analyses chosen to use on these data, the McNemar’s Chi square test is 
appropriate for their examination of the change in proportions between timepoints; however, the 
authors also state “We also used simple linear (for continuous outcomes) and logistic (for binary 
outcomes) regression analysis to assess changes between baseline and endline according to key 
variables of interests.” These tests would be inappropriate for these data which are not 
independent/paired; they should have used tests such as the paired t-test, McNemar’s chi square 
or one of the other many possible tests, depending on their variables. 
 
Some specific concerns include: 
 
p. 3 (Program description section): The authors state: “The COPE® for Contraceptive Security 
methodology and tools are used by frontline health and logistics personnel to identify and 
implement low-cost, local solutions to address problems related to contraceptive supply.” Is the 
COPE for CS method limited to supply issues? It seems broader based on the rest of the paper. 
 
p.4, Box 2: The authors state “Qualitative data collection via key informant interviews noted 
improvements in stock management, on-time ordering, decreases in stock-outs, and 
improvements in collaboration between facilities and district medical stores.” The wording here is 
a bit odd. Do you mean that through KI interviews, respondents reported they saw improvements 
in these things? The difference may seem small, but data collection did not note improvements 
(current wording). 
 
p. 5 (Outcomes of interest/research questions): The overall objective is oddly phrased. Consider 
reversing (e.g. to assess whether participation in COPE is associated with improvements instead of 
if improvements are associated with COPE). Additionally,  primary sub-objective 3 looks at “how 
implementation of the intervention relates to changes in performance”. Wasn't implementation 
standardized? Does it refer to fidelity? Quality? Frequency of discussions? It is not clear why  
implementation would be different when there is one structured approach, which was 
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subsequently scaled up. 
 
p. 6: The criteria for selection into the intervention have a potential of greatly influence the 
outcomes. It is noted that “The MOH/DRH considered districts for inclusion if they reported 
stockouts in a high percentage of facilities and had previously submitted requests for assistance 
with contraceptive security.” The potential effect these characteristics have on the observed 
outcomes should be discussed in the discussion section. In particular, facilities that had submitted 
requests for support may be more motivated to make changes than facilities that have low 
performance, but have not made such requests – might the intervention meet different results in 
such settings? Also, can you be more specific and clarify what was considered “a high percentage”. 
The districts where more than 30% of facilities reported stockouts? 50%? Higher? 
 
p. 6, Fig 1: inputs and outputs seem to be very similar. Shouldn’t inputs include the elements that 
required for implementation (guides/questionnaires developed, activities conducted, such as 
TOTs, facility exercises, number of discussions, supervisory visits, etc)? However, the inputs in Fig.1 
says “Staff develop action plans”, which is technically one of the outputs. 
Additionally, for the first research question (Fig.1/yellow box), the concern is the same as for 
primary sub-objective 3. Not clear what "the way in which the intervention was implemented" 
refers to considering the intervention was standardized. Are you asking about factors that 
contributed to improvements? 
 
p. 7: In the first full paragraph, a rough timeline is provided (and in Box 2 as well), but more 
information on exact dates (month and year) for data collection should be presented for each 
wave so the reader can understand the timeline better. Additionally, note that 2015 midline 
assessment for preliminary facilities is not reflected in Fig 2. 
 
p. 7, Description of variables: Those things described in the logic model as inputs are not the same 
as what is noted in Figure 1. Those inputs in Figure 1, as pointed above, would not typically be 
considered inputs. 
 
p. 9, paragraph 4: the authors say: “Health facilities had significantly lower overall performance 
scores at baseline than hospitals (80.7 versus 87.0, p<0.01)”. Would help to clarify that you refer to 
statistical significance. E.g. “At baseline, health facilities had lower overall performance scores than 
hospitals, with the difference being statistically significant”. Because in actual numbers the 
difference was not dramatic. 
 
Results tables overall: The way the p-values are presented in each table differs. It’s not clear why, 
in some tables, there is a column for p-values, but no values are presented, just asterisks. If you 
choose to continue to report p-values, please present the actual values, as opposed to cut-off 
values. Also, please add numbers for facilities in Table 6, the same way as in all other tables. 
 
p. 13: In the first full paragraph, results from Figure 3 are summarized. The authors note that 
“Overall, the change in scores suggests improvement between baseline and endline in each 
individual CS dimension as well as total performance score. This holds true when results are 
disaggregated by facility type.”

When reviewing the results presented in Figure 3, when all facilities are combined in terms 
of performance (top row), only one indicator shows improvement (equipment) for health 
centers and this holds true when combined with hospitals. 

○
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When the researchers examine only low-performing facilities, hospitals show no 
improvement on any of the indicators, whereas health facilities show improvement on 3 of 
5. 
 

○

It’s unclear in the bottom row how the combined results (hospitals and health centers) 
mirror the health centers exactly (thus hospitals have no influence) for staff capacity, LMIS 
equipment and total score; even more unusual is how the combined non-significant results 
for health centers and hospitals for storage and procurement go from non-significant for 
both to significant when combined. It seems these analyses should be verified.

○

p. 14-15, Table 6:
A formatting issue: Delete “Facilities with the following methods in stock on the day of 
assessment” from the second page of the table. It seems like it was treated as a heading 
that must be repeated across multiple pages, but it is not the case here. 
 

○

The note §§ implies that availability of IUDs and implants on site is assessed only in 
conjunction with the presence of a trained provider at the facility. Does it mean that 
IUD/Implant availability is assumed in the section “Facility has a provider trained in…” on 
page 14? Or in the section “Facility has all required method-specific equipment AND a 
trained provider in…”? Or both? 
 

○

The row on IUD removal on the page 15 shows that at baseline, only 18.9% of hospitals had 
everything needed for removal, including trained provider. At the same time, 45.5% of 
hospitals had everything in place for IUD insertion. Usually, these numbers are reversed 
(removals of IUD are more available than insertions). Is there an explanation for that? 
Because IUD removal is much easier, and instruments/supplies required are the same -- but 
fewer -- than those used during insertion. Any provider who is trained to insert an IUD 
should be able to remove it (which we cannot say about implants). Were you looking at 
complicated removals as well, those that usually require referral to Ob/Gyn and the use of 
alligator forceps? These are quite rare, but if so, it would be good to clarify as it may explain 
lower capacity to remove an IUD.

○

p. 16, Table 7: Southern characteristic is noted as having a p-value=0.02, which would be 
considered significant using a cut-off of <0.05; however, the 95% CIs overlap considerably. This 
requires review – perhaps it’s a typo and the p-value is 0.2? 
 
One final thought for consideration by the authors. Overall, the baseline values of most measures 
for all facilities were quite high, leaving little room for improvement. Total performance scores at 
baseline were all 80% or greater on a scale going to 100%. Many of the individual dimensional 
scores were even higher. Improvement on these scores would not only be difficult to detect 
(statistically speaking) but call into question the real-world, practical value of efforts to make such 
small improvements. This is also the case for other findings. For example, while a couple of 
individual dimension indicators appear to have changed substantially in Figure 4, the relative 
importance of all changes appears inflated because of the scale used for the figure. Although the 
Y-axis represents a range from 0-100, only 55-100 are shown. If the values were noted for each 
data point, one would see that, for example, the mostly positive increases in scale-up are really 
very small – only a few percentage points, and given the small sample size, even the larger 
changes (e.g. 8 percentage points) could have been driven by change in one or two facilities. A 
more thorough discussion of the practical significance of these findings is warranted.
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 Major Compulsory

Abstract and main manuscript: It will be important that the authors define "low and high 
performing facilities” including characteristic features of such facilities to provide a clearer 
picture and ease understanding.

1. 

Page 6, paragraph 1: The authors reported that districts were considered for scale-up if they 
reported stockouts in a high percentage of facilities. What is the cut off percentage of 
facilities reporting stockouts is eligible for inclusion?

2. 

Page 14, results: In the statement “Hospitals perform very well at both baseline and endline, 
and show an increase in the percentage with CycleBeads in stock, though the increase is not 
statistically significant at the 0.05-level (p=0.08)”. It may be misleading to state that the 
"hospitals perform very well” in terms of types of contraceptive commodities when there 
was no significant difference between baseline and endline. I would suggest rephrasing this 
statement to present the finding appropriately.

3. 

Minor Revisions
Box 2, page 4 of 20: In the point, “February 2015: With the MOH/DRH convened a national 
level meeting and orientations for national and district health authorities, donors, and 
implementing partners to review gain consensus on the initiative”. Did the authors mean 
...review and gain consensus? "and" is missing, please correct as appropriate.

1. 

Page 7, paragraph 6: It may be helpful to specify the version of Microsoft Excel used as the 
database for the study.

2. 

Page 7, Protection of human subjects: In the sentences “External review was not obtained 
given that the research did not meet the threshold to quality as research conducted among 
human subjects.” The appropriate word is “qualify” not “quality”. Please correct as 
appropriate.

3. 

Page 15, Table 7: Zero is neither positive nor negative, I would suggest deleting the 
negative sign on the "-0.0" in the "95% CI: -0.0-0.8" both in text and the table.

4. 

 Level of interest: An article of interest in the field of family planning especially 
contraceptive security. 
  
Quality of written English: A few errors in grammar and word usage indicate that the manuscript 
may benefit from thorough copy-editing. 
  
Statistical review: The manuscript may not require a review by a statistician. 
  
The article should be revised in order to be considered for indexing in this journal. The authors 
should adequately address the aforementioned points.
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