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Abstract: Background

The World Health Organization develops evidence-based recommendations for
postpartum hemorrhage (PPH) prevention, detection, and treatment. However,
persistently high PPH-related mortality suggests recommendations are poorly
implemented, especially in low-resource settings. This study aimed to identify
implementation bottlenecks to inform action.

Methods

Drawing on public policy, implementation science, and health behavior, we constructed
a multi-level framework to identify bottlenecks affecting recommendation uptake. This
informed the development of a survey assessing which bottlenecks affected specific
WHO recommendations. Surveys were completed by global stakeholders and by
health care workers in three high-burden countries. We also analyzed direct
observations of clinical practice from those countries to see how bottlenecks affected
practice. An a priori interpretive threshold of 75% was selected to indicate a bottleneck
was not a severe impediment to implementation.

Results

Surveys from 102 global stakeholders and 246 health care workers, as well as 2039
direct observations of clinical practice revealed variation in adherence to WHO
recommendations, with some through-lines. Oxytocin for PPH prevention and
treatment was perceived to have national policy support (>75% for inclusion in national
guidelines and Essential Medicines Lists, regulatory approval, and support from
national champions) but other uterotonics were not. Tranexamic acid for PPH
treatment was found to be underutilized, likely due to compounding bottlenecks.
Respondents reported extensive bottlenecks to refractory PPH interventions (<75%
across nearly all bottlenecks). The most substantial bottlenecks were
availability/procurement of medicines and devices, affordability and quality of
medicines and devices, presence of job aids, and availability of qualified staff.
Observed practice generally aligned with stakeholder perceptions.

Conclusions

National policy bottlenecks strongly mediated implementation in clinical practice. Policy
change addressing gaps in commodity procurement and availability of trained
clinicians is critical. Efforts addressing only one part of the implementation ecosystem
are unlikely to drive transformative change.
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ALONG WITH MANUSCRIPT FILE (MAY BE EASIER TO READ THAN THIS
FORMAT). FOR POSTERITY, ALL COMMENTS AND RESPONSES REPRODUCED
HERE.

Reviewer FeedbackAuthors’ Response

Reviewer #1: This interesting work addresses a critical gap in maternal health and
makes valuable contributions to both the PPH field and implementation science
methodology more broadly. The mixed-methods triangulation design is well-conceived,
and the development of a consolidated conceptual framework spanning outer and
inner settings is a notable theoretical contribution. However, I have identified
substantive concerns that I believe need to be addressed before the manuscript is
suitable for publication. I offer these comments in the spirit of strengthening what is
already a solid piece of work.

>> Thank you for your constructive comments and feedback to strengthen the
manuscript.

My most significant concern relates to your use of 75% as the threshold for identifying
bottlenecks. This is a crucial methodological decision that underpins all of your
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conclusions, yet the manuscript provides no justification for why 75% was selected
rather than 70%, 80%, or any other value. You mention this was "a priori," but readers
need to understand the rationale. Was this based on prior literature, expert consensus,
statistical considerations, or practical judgment?
I strongly recommend that you: (1) provide explicit justification for the 75% threshold in
your methods section, (2) conduct sensitivity analyses showing how your conclusions
might differ using 70% and 80% thresholds, and (3) discuss in your limitations how this
methodological choice might affect interpretation. Without this, readers cannot fully
evaluate the robustness of your findings.

>> Thank you for raising this important point.

The 75% threshold was selected as a practical judgement because the mean ≥0.75
indicates that the aggregate group response was at least “Agree.” Our intent was to
use this value as an interpretive anchor aligned with the scale labels, rather than as a
statistically optimized cutoff. We have clarified this rationale in the Methods section
(lines 234-242).

At the analysis stage, aggregate scores were calculated as simple means of item
responses, using a linear transformation in which 0 corresponded to “Strongly
disagree” and 1 to “Strongly agree”; “Don’t know” responses were excluded from
analysis by design. Aggregate scores were visualized using heatmaps to facilitate
identification of potential bottlenecks. To aid interpretation, a score of 75% was used as
an a priori interpretive threshold to distinguish pathway steps for which, on average,
respondents indicated agreement that the step was in place from those falling below
this level. Under the linear transformation used, a score of 0.75 corresponds to the
Likert response option “Agree.” This threshold was selected for interpretability and
consistency with the scale anchors rather than as a statistical decision rule.

In response to the reviewer’s suggestion, we also examined alternative thresholds
(70% and 80%) and found that the overall pattern of identified bottlenecks was robust,
with only minor differences for items close to the threshold. We have added text to the
Results (lines 297-9) and Limitations (lines 442-7) sections noting this and
emphasizing that conclusions focus on relative patterns rather than absolute
classification.

Lines 304-6: The overall pattern of identified bottlenecks was robust to alternative
interpretive thresholds (70% and 80%), with differences limited to a small number of
items near the cutoff.

Lines 449-54: Second, although we used a 75% threshold aligned with the ‘Agree’
anchor to structure interpretation, this value is inherently interpretive. Importantly, all
item-level aggregate scores are reported, allowing readers to assess how alternative
thresholds would affect classification, particularly for items near the cutoff. As the study
was not designed to support probabilistic inference, we did not assess statistical
significance of differences between interventions or countries; instead, credibility of
findings rests on consistency of patterns across multiple data sources.

Finally, while the 75% threshold was used as a narrative heuristic to highlight items
meeting or exceeding the ‘Agree’ anchor, all aggregate item scores are presented in
full in Figures 2-4, allowing readers to apply alternative thresholds if desired.

Related to this, your statistical analysis could be strengthened considerably. You report
aggregate scores but provide no measures of statistical uncertainty. Are the
differences you observe between interventions (for example, oxytocin versus other
uterotonics) statistically significant, or could they have occurred by chance? Are the
country-level differences meaningful? Without inferential statistics or at minimum
confidence intervals, it's difficult to know which patterns represent true signals versus
noise.

>> We appreciate the reviewer’s suggestion regarding statistical uncertainty. The
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analyses presented in this manuscript are intentionally descriptive and were designed
to identify patterns of perceived implementation bottlenecks rather than to formally test
hypotheses or estimate population parameters. The survey samples were purposive
and embedded within a multi-country implementation trial, and thus do not support
probabilistic inference or claims of statistical significance between interventions or
countries.

Instead, robustness of findings is assessed through convergence across data sources,
including parallel surveys in different stakeholder populations and direct facility-level
observations. Given the large number of items and comparisons, formal hypothesis
testing could risk emphasizing statistically significant but substantively trivial
differences and would not align with the study’s diagnostic aims. We have clarified the
descriptive nature of the analysis and the role of triangulation in strengthening
inference in the Methods (lines 282-5) and Limitations (lines 445-7) sections. We agree
that future work could apply inferential approaches in studies explicitly designed and
powered for that purpose.

Lines 289-92: All analyses were descriptive in nature and intended to identify patterns
of perceived implementation bottlenecks rather than to formally test hypotheses or
estimate population-level effects. Given the purposive sampling strategy and the
diagnostic aim of the study, inferential statistical testing was not performed.

Lines 449-54: Second, although we used a 75% threshold aligned with the ‘Agree’
anchor to structure interpretation, this value is inherently interpretive. Importantly, all
item-level aggregate scores are reported, allowing readers to assess how alternative
thresholds would affect classification, particularly for items near the cutoff. As the study
was not designed to support probabilistic inference, we did not assess statistical
significance of differences between interventions or countries; instead, credibility of
findings rests on consistency of patterns across multiple data sources.

I also encourage you to report and discuss the proportion of "don't know" responses by
item. High rates of "don't know" on particular questions might indicate that the question
wasn't relevant to certain respondents or that the bottleneck is context-dependent in
important ways. This information would enrich your interpretation.

>> Thank you for this thoughtful suggestion.

The “don’t know” response option was intentionally included during survey design to
reduce noise and avoid forcing responses from participants who did not feel sufficiently
knowledgeable to assess a given bottleneck. At the analysis stage, these responses
were excluded by design so that aggregate scores reflected the perceptions of
respondents with relevant knowledge or experience.

On review of the data, “don’t know” responses were rare (<3%) for widely disseminated
and heavily advocated recommendations (e.g., oxytocin for PPH prevention), and more
common (15-25%) for highly technical clinical interventions (e.g., specific approaches
to fluid resuscitation or management of refractory PPH), particularly among non-clinical
respondents. This pattern likely reflects differential role relevance and exposure rather
than uncertainty or controversy regarding the recommendations themselves.

Given the diagnostic aim of the study—to identify broad patterns of implementation
bottlenecks across the pathway—we did not present item-level “don’t know”
proportions, as these would be unlikely to add substantial interpretive value beyond
what is already conveyed by the aggregate scores and triangulated observational
findings. We have added clarifying text to the Methods/Results to explain the rationale
for including and excluding “don’t know” responses and to note the observed pattern
qualitatively.

We have added clarifying text to the manuscript in Methods (Lines 232-3: “To minimize
forced responses and reduce noise, respondents were able to select “don’t know” for
items they felt unable to assess.”) and Results (Lines 299-304: ““Don’t know”
responses were rare for widely disseminated recommendations (e.g., oxytocin for PPH
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prevention) and more frequent for more technical clinical interventions, particularly
among non-clinical respondents, reflecting differences in role relevance and exposure.
This pattern was consistent with the study’s intent to capture informed perceptions of
implementation bottlenecks rather than uncertainty regarding the recommendations
themselves.”)

Your direct observations provide valuable data, but the manuscript doesn't adequately
address the observer effect (Hawthorne effect). Health care workers being observed
are likely to perform better than usual, which means your observations probably
represent best-case scenarios even within these trial-participating facilities. Combined
with the fact that trial facilities likely have better-than-average implementation to begin
with, the true state of PPH care in these countries may be considerably worse than
your data suggest.
I recommend explicitly discussing the observer effect and its likely direction of bias.
You should also explain the rationale for different observation periods across countries
(2 weeks in Nigeria and Tanzania versus 3-4 days in Pakistan) and discuss whether
this might affect comparability. If multiple observers were used, inter-rater reliability
data would strengthen confidence in the observational findings.

>> We thank the reviewer for highlighting the potential influence of the observer
(Hawthorne) effect and the trial context on the observational findings. We agree that
direct observation may lead to better-than-usual performance and that, combined with
selection of trial-participating facilities, our observations likely represent best-case
scenarios. We have expanded the Limitations section (lines 452-7) to explicitly discuss
this source of bias and its likely direction, noting that implementation gaps in routine,
non-trial settings may be larger than observed here.

Lines 459-62: In addition, direct observation of clinical care may have influenced
provider behavior (Hawthorne effect), such that observed practices represent best-
case scenarios even within these facilities. Together, these factors suggest that the
true extent of implementation gaps in typical real-world settings may be greater than
observed here.

Regarding observation duration, differences across countries reflected logistical and
contextual constraints, with observation periods in each setting designed to capture
routine care processes rather than to estimate rates or make formal cross-country
comparisons. We have clarified this point in the manuscript (lines 272-4).

“Observation periods varied across countries due to logistical and contextual
constraints; however, observations in all settings were designed to capture routine care
processes rather than to estimate frequencies or rates.”

Finally, detailed descriptions of observational procedures, observer training, and inter-
rater reliability are reported in previously published implementation trial (and
companion manuscripts) focused specifically on the direct observation component.
Because the present paper integrates observational findings with survey and
qualitative data for diagnostic purposes, we did not replicate those methodological
details here. Details of the primary manuscript is provided below and also referenced in
the manuscript:

Gallos I, Devall A, Martin J, Middleton L, Beeson L, Galadanci H, et al. Randomized
trial of early detection and treatment of postpartum hemorrhage. N Engl J Med. 2023
Jul 9;389(1):11–21.

The manuscript provides insufficient detail about your 105 global stakeholders. Who
were they? What regions did they represent? What were their specific roles? How were
they selected? Were certain types of stakeholders over- or under-represented? This
information is essential for readers to evaluate potential selection bias and assess the
generalizability of stakeholder perspectives. I recommend adding a table (similar to
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standard baseline characteristics tables in clinical trials) describing your stakeholder
sample: geographic region, organizational affiliation, role (clinician, policymaker,
researcher, etc.), and years of experience.

>>We thank the reviewer for this suggestion. The global stakeholder sample has been
described previously in publicly available publications (details below), and the same
stakeholder group was used for the present survey.

We have added a citation and clarifying text in the Methods section (lines 223-5) to
make this explicit. Stakeholders were purposively drawn from a range of sectors
relevant to PPH policy and practice and were not intended to be statistically
representative; rather, the aim was to capture diverse expert perspectives.

“The composition and selection of this global stakeholder group have been described
previously and were not modified for the present study (41).”

Ref 41: World Health Organization. A roadmap to combat postpartum haemorrhage
between 2023 and 2030. World Health Organization; 2023 Oct 11.

The discussion effectively describes what bottlenecks exist and links these
appropriately to the WHO Roadmap. However, it's light on how to address these
bottlenecks. Readers, particularly implementers and policymakers, will want to know:
What specific implementation strategies would address each major bottleneck? How
should countries prioritize among competing demands? What resources would be
required? For example, you identify "availability/procurement of medicines and
devices" as a major bottleneck, but don't discuss specific procurement reforms,
financing mechanisms, or supply chain strengthening approaches that could address
this. Similarly, "availability of qualified staff" is identified as critical, but you don't
discuss task-sharing, training programs, retention strategies, or other workforce
solutions. I encourage you to add a subsection discussing specific implementation
strategies for each of your major bottleneck categories. The Expert Recommendations
for Implementing Change (ERIC) compilation or similar implementation strategy
taxonomies could help you be more precise. This would greatly enhance the practical
utility of your work.

>> Thank you for this thoughtful suggestion, which speaks to the important question of
how identified bottlenecks can be addressed in practice. The present study was
designed as a diagnostic, first-stage analysis to identify and characterize key barriers
to implementation of existing WHO recommendations for the prevention, diagnosis,
and treatment of postpartum haemorrhage.

Findings from this work directly informed a subsequent global prioritization process, in
which stakeholders identified the most critical barriers to address, culminating in the
publication of the WHO Roadmap to Combat Postpartum Haemorrhage (2023–2030).
That Roadmap highlighted the need to update and clarify global normative guidance as
a prerequisite to effective country-level implementation. In response, WHO released
updated PPH guidelines in October 2025 and is preparing an accompanying
implementation guide and toolkit that provide detailed, evidence-based implementation
strategies—drawing on established frameworks and taxonomies—to address the
bottlenecks identified in the present study.

Given this planned and ongoing body of work, we have retained the focus of the
current manuscript on problem identification and characterization, while explicitly
situating the findings within the broader WHO implementation agenda.

Let me reiterate that this is fundamentally strong work addressing an important
problem. Your theoretical framework is innovative, your methods are generally
rigorous, and your findings have clear relevance to ongoing global efforts to reduce
maternal mortality. The integration with the WHO Roadmap is particularly valuable and
increases the likelihood that your findings will inform actual policy and practice.
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>> Thank you for this positive evaluation of the manuscript and your helpful
suggestions for strengthening the overall body of work. We are heartened to know that
the work feels innovative and relevant.

Reviewer #2: Thank you for the opportunity to review this interesting mixed-methods
triangulation study focused on the implementation of guidelines addressing PPH
prevention, diagnosis, and treatment. The authors are to be commended for presenting
a thoughtful framework that can be used for other guideline implementation studies
and provides a systematic approach. Overall, the paper is very well written and clear.
The detailed information on framework development is beneficial, and the extensive
analysis of the three data collection approaches is valuable. There are a few minor
comments for consideration:

>> Thank you for your encouragement and positive evaluation of this manuscript. We
appreciate the constructive suggestions to strengthen the presentation of the study.

Abstract: While the manuscript is very clear, I found the abstract challenging to read
and choppy. Please consider revising for readability; a few examples include:
1. The statement "We then developed a survey to understand which bottlenecks
affected which PPH recommendations." Does this mean bottlenecks affected the
implementation of the PPH recommendation?

>> Thank you for the suggestion to revise the abstract to make it clearer and less
choppy. We have made edits that we hope clarify and improve readability.

2. Can you clarify how "global stakeholders" were identified for the survey
participation?

>> We thank the reviewer for this suggestion. While the space in the Abstract does not
permit a full clarification, we have added a citation and clarifying text to the relevant
portion of the Methods section
 (lines 223-5).

“The composition and selection of this global stakeholder group have been described
previously and were not modified for the present study (41).”

Ref 41: World Health Organization. A roadmap to combat postpartum haemorrhage
between 2023 and 2030. World Health Organization; 2023 Oct 11.

3. The statement "An a priori threshold of 75% indicated a bottleneck did not hinder
implementation," meaning 75% and above indicated non-hinderence? Please consider
rewording.

>> Thank you for flagging this. We have altered that sentence in the abstract: “An a
priori interpretive threshold of was selected 75% to indicate a bottleneck was not a
severe impediment to implementation.”

4. Conclusion: Consider specifying which part of the implementation pathway the policy
change will impact. Consider making it clear in the conclusion that this is about the
PPH guidelines.

>> We thank the reviewer for this comment.

The national policy changes that may be needed are inclusive of developing/revising
national PPH guidelines, but may also pertain to other related national policies,
depending on the specific country context. Due to space limitations, we were not able
to elaborate in the Abstract, but had provided concrete examples in the Conclusions
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section of the full text (lines 506-11):

“Notably, implementation bottlenecks occurring within the national policy space had
far-reaching implications and contributed to compounding failure to implement
evidence-based practices at lower-levels in the health system. In contexts where policy
presents a barrier to implementation (for example, because midwives are not legally
authorized to offer certain interventions), urgent actions to address outdated policies
and create enabling environments for implementation are needed.”

Methods:
1. Please clarify how the global stakeholders were identified for survey inclusion [line
210].

>> We thank the reviewer for this suggestion. The global stakeholder sample has been
described previously in publicly available publications (details below), and the same
stakeholder group was used for the present survey.

We have added a citation and clarifying text in the Methods section (lines 223-5) to
make this explicit. Stakeholders were purposively drawn from a range of sectors
relevant to PPH policy and practice and were not intended to be statistically
representative; rather, the aim was to capture diverse expert perspectives.

“The composition and selection of this global stakeholder group have been described
previously and were not modified for the present study (41).”

Ref 41: World Health Organization. A roadmap to combat postpartum haemorrhage
between 2023 and 2030. Geneva: World Health Organization; 2023 Oct 11. Available
from: https://iris.who.int/handle/10665/373221

2. While the authors state that observations in Nigeria and Tanzania were before the
EMOTIVE trial implementation, it is unclear if the observations in Pakistan were before,
during, or after EMOTIVE trial implementation. Consider clarifying the timing [lines 246-
250] of observation and study implementation.

>> Thank you for flagging this. In Pakistan, direct observations were also conducted
prior to the start of implementation. We have clarified this in the manuscript (line 271):
“…between January and February 2023 (prior to the start of implementation of the
early detection and treatment intervention).”

Figures:
1. Consider clarifying the titles and legends in Figures 2-4. A "Low score" is a severe
bottleneck and "High score" is a non-bottleneck. [Figures 2-4]

>> Thank you for this suggestion to improve clarity and interpretability of the figures.
We have revised so the legends read “More severe barrier/bottleneck” and “Less
severe barrier/bottleneck”

Discussion:
1. Lines 368-373 read as if they contradict each other with the two "However"
introduction to the sentence. Consider combining or rewording.

>> Thank you for this suggestion. We have reworded as follows: “Among uterotonics,
only oxytocin and misoprostol seemed to be readily available. However, but there are
known quality concerns with oxytocin and misoprostol in many low-resource settings
(42–46)”
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Additional Information:

Question Response

<b>Is this study a clinical
trial?</b><p><i>A clinical trial is defined
by the World Health Organisation as ‘any
research study that prospectively assigns
human participants or groups of humans
to one or more health-related
interventions to evaluate the effects on
health outcomes’.</i>

No

<b>Adherence to reporting guidelines</b>

<br><br>

Plase indicate which reporting guideline(s)
the submission adheres to, including any
rationale for the checklist(s) used, or
alternatively indicate if this does not apply
to the submission.

<br><br>

<hr><i>All submissions must adhere to
the relevant reporting guideline(s)
appropriate for the study design or type of
report and include the populated
checklist(s) with the submission.
The completed checklist(s) should be
provided as an ‘Additional file’ and
referenced in the text. Authors should use
their discretion in selecting the
appropriate checklist(s). Authors should
briefly indicate the reason for their
decision to select the checklist(s) used.
<i>For further information, please see the
specific article type guidelines </ul><a
href="https://implementationscience.biom
edcentral.com/submission-
guidelines/preparing-your-
manuscript/research"
target="_blank">here</a>.

None applicable.

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



1 
 

Barriers and bottlenecks to implementation of WHO recommendations for prevention, detection, and 1 
treatment of postpartum hemorrhage: A mixed-methods triangulation study 2 
 3 
 4 
 5 
Caitlin R. Williams1*, Sara Rushwan2, Kristie-Marie Mammoliti3, A. Metin Gülmezoglu2, Lester Chinery2, 6 
Arri Coomarasamy4,3 Fernando Althabe14, Mariana Widmer14, Allisyn Moran15, Uzma Syed5, Olufemi T. 7 
Oladapo14, Ioannis Gallos14 8 
 9 
 10 
 11 
 12 
 13 
1 UNDP/UNFPA/UNICEF/WHO/World Bank Special Programme of Research, Development and Research 14 
Training in Human Reproduction, Department of Sexual, Reproductive, Maternal, Child, Adolescent 15 
Health and Ageing, WHO, Geneva, Switzerland 16 
Department of Mother & Child Health, Institute for Clinical Effectiveness and Health Policy, Buenos 17 
Aires, Argentina 18 
 19 
2 Concept Foundation, Geneva, Switzerland 20 
 21 
3 Institute of Metabolism and Systems Research, WHO Collaborating Centre for Global Women’s Health, 22 
University of Birmingham, Birmingham, United KingdomNossal Institute for Global Health, University of 23 
Melbourne, Melbourne, Australia 24 
 25 
4 Nuffield Department of Women’s & Reproductive Health, University of Oxford, Oxford, United 26 
Kingdom 27 
4 UNDP/UNFPA/UNICEF/WHO/World Bank Special Programme of Research, Development and Research 28 
Training in Human Reproduction (HRP), Department of Sexual and Reproductive Health and Research, 29 
World Health Organization, Geneva, Switzerland 30 
 31 
5 Department of Maternal, Newborn, Child Adolescent Health and Ageing, World Health Organization, 32 
Geneva, Switzerland 33 
 34 
 35 
 36 
* Corresponding author: williamsca@who.int  37 

Manuscript (tracked changes) Click here to access/download;Manuscript;ISCM-D-25-
00104_R1_tracked changes.docx

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

https://www2.cloud.editorialmanager.com/iscm/download.aspx?id=76350&guid=2e679e51-26d6-4ad8-9de4-4821a7f9519c&scheme=1
https://www2.cloud.editorialmanager.com/iscm/download.aspx?id=76350&guid=2e679e51-26d6-4ad8-9de4-4821a7f9519c&scheme=1


2 
 

ABSTRACT 38 
 39 
Background: The World Health Organization develops evidence-based recommendations for 40 
postpartum hemorrhage (PPH) prevention, detection, and treatment. However, persistently high PPH-41 
related mortality suggests recommendations are poorly implemented, especially in low-resource 42 
settings. This study aimed to identify implementation bottlenecks to inform action.    43 
Methods: Drawing on public policy, implementation science, and health behavior, we constructed a 44 
multi-level framework to identify bottlenecks affecting recommendation uptake. This informed the 45 
development of a survey assessing which bottlenecks affected specific WHO recommendations. Surveys 46 
were completed by global stakeholders and by health care workers in three high-burden countries. . We 47 
then developed a survey to understand which bottlenecks affected which PPH recommendations. Global 48 
stakeholders were invited to participate. We also analyzed direct observations of clinical practice from 49 
thoseree countries with high PPH burden to see how bottlenecks affected practice and invited observed 50 
health care workers to complete the survey to identify country-specific trends. An a priori interpretive 51 
threshold of 75% was selected to indicated a bottleneck was not a severe impediment todid not hinder 52 
implementation. 53 
Results: Surveys from 102 global stakeholders and 246 health care workers, as well as 2039 direct 54 
observations of clinical practice revealed variation in adherence to WHO recommendations, with some 55 
through-lines. Oxytocin (for PPH prevention and treatment) was perceived to have national policy 56 
support (>75% for inclusion in national guidelines and Essential Medicines Lists, and having regulatory 57 
approval,s and support from national champions) but other uterotonics were not. Tranexamic acid for 58 
PPH treatment was found to be underutilized, likely due to compounding bottlenecks. Respondents 59 
reported extensive bottlenecks to refractory PPH interventions (<75% across nearly for all bottlenecks 60 
for all interventions except health care worker awareness of laparotomy). The most substantial 61 
bottlenecks were availability/procurement of medicines and devices, affordability and quality of 62 
medicines and devices, presence of job aids, and availability of qualified staff. Observed practice 63 
generally aligned with stakeholder perceptions. 64 
Conclusions: National policy bottlenecks strongly mediated implementation in clinical practice. Policy 65 
change addressing gaps in commodity procurement and availability of trained clinicians is critical. Efforts 66 
addressing only one part of the implementation ecosystem are unlikely to drive transformative change. 67 
 68 
CONTRIBUTIONS TO THE LITERATURE 69 
 70 

 This paper synthesizes theoretical insights spanning the outer and inner settings of 71 

implementation to develop a consolidated multi-level theory of why implementation of 72 

evidence-based interventions stall.  73 

 The empiric results show that bottlenecks in national policy hinder subsequent downstream 74 
implementation of WHO recommendations to prevent, detect, and treat postpartum 75 
hemorrhage. With most implementation strategies targeting the inner setting, our findings 76 
highlight the need to develop and test strategies for affecting change in the outer setting. 77 

 The study offers one approach for using theory-derived implementation research to identify 78 
gaps where targeted interventions have catalytic potential to drive improvements in global 79 
maternal health. 80 

 81 
KEYWORDS  82 
postpartum hemorrhage, implementation science, health planning, health services research, resource-83 
limited settings 84 
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 85 

 86 

BACKGROUND 87 

 88 

Combating postpartum hemorrhage (PPH) is a key global maternal health priority. Obstetric hemorrhage 89 

is the leading cause of maternal death worldwide, accounting for an estimated 27% of maternal 90 

mortality, with PPH constituting the largest share of hemorrhage-related mortality (1). In addition, PPH 91 

is an important contributor to long-term maternal morbidity, with far-reaching consequences including 92 

mental health conditions like post-traumatic stress disorder and postpartum depression (2,3). To aid 93 

health care workers in more effectively preventing and treating PPH, the World Health Organization 94 

(WHO) has issued several PPH guidelines, distilling research evidence into clinical and health systems 95 

recommendations for providing quality PPH care (4–12). Yet these recommendations have not 96 

translated into the improvements in maternal health outcomes needed to meet Sustainable 97 

Development Goal (SDG target 3.1) (13). There is a need to better understand why.  98 

 99 

This study presents a novel theory-based approach to describe key steps on the pathway to 100 

implementation of global guidelines and assess how current efforts to translate WHO’s evidence-based 101 

PPH recommendations into routine practice have stalled. The results of this study can be used to inform 102 

global efforts to accelerate uptake of WHO guidelines, as well as address barriers and bottlenecks to 103 

implementation – particularly those that arise in the outer setting of implementation (14). 104 

 105 

 106 

Understanding barriers and bottlenecks to implementation 107 

 108 
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The need to understand why implementation does not go according to plan has spawned numerous 109 

fields of inquiry, among them implementation science, process evaluation, and policy implementation 110 

research. Within implementation science, barriers to implementation are defined as those determinant 111 

factors that can slow, stall, or derail the uptake or sustainment of an intervention (15). “Barriers to 112 

implementation” is an overarching category that encompasses problems which may arise at various 113 

levels or stages within implementation. Efforts are underway to more precisely categorize the 114 

mechanisms by which barriers may impede implementation (16). Yet thus far, these categorizations 115 

have remained largely descriptive with limited explanatory utility (17). A different type of conceptual 116 

framing is needed to move from describing what barriers exist to explaining why and how barriers 117 

impede implementation. 118 

 119 

Tanahashi’s model of bottlenecks to health service provision suggests that implementation may break 120 

down at discrete points in a service delivery process, which can be detected by comparing coverage 121 

measures drawn from adjacent levels of service delivery (e.g., coverage of a screening intervention 122 

versus coverage of a treatment intervention among individuals screened positive) (18). Baker et al. 123 

extend this concept to posit that there are identifiable moments in an implementation pathway—124 

implementation bottlenecks—when implementation becomes stuck (19). For example, efforts to bring a 125 

new medical device to market worldwide may slow at the regulatory approval stage, especially in 126 

countries with poorly resourced regulatory agencies (20). Where “barriers to implementation” are 127 

theory-agnostic, “bottlenecks to implementation” imply a presupposed mechanism by which 128 

implementation should occur, and the existence of an impediment thwarting a specific step in that 129 

mechanism. Thus, identifying bottlenecks to implementation can help determine how to unstick efforts 130 

to translate evidence to policy and practice and get life-saving interventions into the field (21).  131 

 132 
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Despite the utility of mapping bottlenecks to implementation, this step is often overlooked. One reason 133 

is that identifying bottlenecks to implementation can be costly and time-consuming. Traditional efforts 134 

may entail conducting facility audits, detailed needs assessments, or in-depth interviews with key 135 

stakeholders (22). These approaches generate useful information but can be limited by the perspectives 136 

included and excluded, since different stakeholder groups may have varying understandings of where 137 

and why implementation has stalled. Developing a comprehensive picture of the factors influencing 138 

uptake of evidence-based interventions often requires engaging multiple stakeholder groups, thus 139 

increasing cost and logistical complexity. Further, traditional approaches are typically atheoretical and 140 

thus may miss important aspects of implementation. Innovative methods are needed that systematize 141 

data collection on implementation bottlenecks while reducing burden on researchers, policymakers, and 142 

others interested in gathering and using such information. Our study offers one such approach. 143 

 144 

 145 

METHODS 146 

 147 

This mixed-methods triangulation study (23) used three sources of data—1) global stakeholder 148 

responses to a theory-derived survey on potential bottlenecks to implementation, 2) direct observations 149 

of clinical practice conducted in three countries (Nigeria, Pakistan, and Tanzania), and 3) observed 150 

health care workers’ responses to a theory-derived survey of potential bottlenecks to implementation—151 

to identify specific factors potentially hindering implementation of evidence-based recommendations 152 

for PPH prevention and management. More specifically, data were used to detect evidence-based 153 

recommendations that were not well-implemented in the field and to identify common 154 

recommendations that had proved challenging to implement across all three settings. Though 155 

implementation is often described as highly contextualized (24), common challenges may suggest a 156 
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need for global cooperation to address supranational barriers (e.g., conflicting normative guidance, 157 

regulatory ambiguity, procurement and supply chain issues). To organize and structure data collection 158 

and integration, a consolidated conceptual framework was developed, drawing from the existing 159 

theoretical implementation science literature. 160 

Consolidated conceptual framework 161 

The Consolidated Framework for Implementation Research (CFIR) suggests that clinical interventions are 162 

provided within a care ecosystem that has both an inner setting (within-facility context) and an outer 163 

setting (policy, economy, society) (14). For a new intervention to be administered at bedside, there is a 164 

series of changes that must first occur in the outer and inner settings in which service delivery occurs. 165 

For example, the intervention needs to have been approved by national regulatory bodies, integrated 166 

into domestic policy and guidance, embedded into pre-/in-service training, and actively encouraged 167 

within the facility (through, for example, inclusion in clinical protocols, reinforcement by supportive 168 

supervision, and active engagement of facility leadership). Without undertaking these steps to 169 

transform the domestic care ecosystem into an enabling environment, the intervention cannot be 170 

effectively delivered to patients. Yet despite a wealth of implementation-related theorizing, no existing 171 

implementation science theory, model, or framework currently covers the steps involved in 172 

restructuring the outer and inner settings to produce an enabling environment (25,26). Creating an 173 

enabling environment requires multiple instances of policy transfer and knowledge translation across 174 

different levels and stakeholder groups, each with their own mental models and operating procedures 175 

(27–29). Academics have traditionally partitioned theorizing around these levels and groups, with 176 

discrete epistemic communities (e.g., policy implementation, organizational theory, health behavior) 177 

developing different bodies of theoretical work (e.g., top-down implementation, organizational 178 

readiness, theory of planned behavior) (30–32). Yet effectively moving global recommendations into 179 
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local practice requires integrating theoretical constructs from across these disparate academic traditions 180 

into a single consolidated framework.  181 

Over the past decade, UNICEF has developed and refined an approach for mapping bottlenecks to 182 

implementation that extends the Tanahashi model to show how bottlenecks to implementation can be 183 

characterized as determinants of supply, demand, or quality (33). That approach has been used by 184 

UNICEF as a first step to improve complex health system performance within countries (21). Our analysis 185 

builds from the UNICEF approach to conceptually map the supply, demand, and quality considerations 186 

of implementing WHO PPH recommendations from policy to clinical practice (i.e., transferring from 187 

global to national to sub-national to facility) in a single consolidated framework. The consolidated 188 

framework draws on theorizing in policy implementation and implementation science, as well as global 189 

health practice-based evidence and WHO normative work. Using a top-down conceptualization of policy 190 

implementation (30) and following from Baker et al.’s operationalization of Tanahashi’s model (19), the 191 

process of moving from evidence-based recommendations to clinical practice was envisioned as a 192 

unidirectional implementation pathway in which addressing bottlenecks in earlier steps created more 193 

enabling environments for subsequent steps. Discrete steps required to embed global guidelines into 194 

national policy were identified, using concepts from the literature on policy transfer (27–29). Next, steps 195 

needed to translate national policy into clinical practice were identified, building from the literature on 196 

implementation research and practice (34–37). Finally, each of these steps was mapped against the 197 

WHO building blocks of health systems (38), to ensure that no elements had been overlooked. Given the 198 

critical role of commodities such as uterotonics, tranexamic acid, and devices for refractory PPH in PPH 199 

prevention and management, special attention was paid to tracing the steps involved in ensuring access 200 

to quality commodities at the bedside. The integrated conceptual framework is provided in Figure 1.  201 

Survey of global stakeholders 202 
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To better understand the upstream factors contributing to poor implementation at the point of care, a 203 

targeted online survey was conducted to capture global stakeholders’ perceptions of the specific steps 204 

in the cascade at which implementation of PPH recommendations was stalled. Within policy research, 205 

in-depth interviews with key informants are commonly used to efficiently gather insight into policy-206 

related processes, including policy transfer (39). However, managing large-scale qualitative data analysis 207 

can be time-consuming and resource intensive. Theory-derived surveys can offer a more efficient 208 

approach to large-scale data collection (40). The conceptual framework was used to inform the 209 

development of the survey questions, with one question developed for each step in the implementation 210 

pathway. Recognizing that different recommendations might face different challenges to 211 

implementation, the survey was structured so that respondents answered the questions in the pathway 212 

for one evidence-based recommendation at a time. The full set of questions was posed for 213 

recommendations regarding specific PPH commodities (medicines and devices). A subset of questions 214 

was posed for recommendations on clinical or health system interventions, where the items on 215 

procurement and regulatory approval were not applicable. A blank copy of the survey questionnaire is 216 

provided in Supplementary file S1. 217 

 218 

The survey was shared with 105 global stakeholders for an initial round of prioritization. These 219 

stakeholders were drawn from Ministries of Health, women and women’s groups, implementers 220 

(including non-governmental organizations and civil society organizations), professional associations, 221 

guideline developers, the research community, international donors, and the private sector – all acting 222 

in an individual capacity and not representing any specific organization. The composition and selection 223 

of this global stakeholder group have been described previously and were not modified for the present 224 

study (41). Participants were sent a unique link to an online survey (via SurveyMonkey). Submission of 225 
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the survey indicated consent to participate. The survey was open for five weeks (25 January 2023 – 1 226 

March 2023).  227 

 228 

Questions were posed by WHO PPH recommendation. Participants were asked to report the extent to 229 

which they agreed that the statement posed was true (e.g., “Medicine or device is registered and 230 

licensed for this/these indication/s in the country”). Responses were on a 5-point Likert scale, ranging 231 

from “Strong disagree” to “Strongly agree.” To minimize forced responses and reduce noise, 232 

respondents were able to select “don’t know” for items they felt unable to assess.  Respondents also 233 

had the option to indicate “Don’t know” to skip a question. At the analysis stage, aggregate scores were 234 

calculated as simple means of item responses, using a linear transformation in which 0 corresponded to 235 

“Strongly disagree” and 1 to “Strongly agree”; “Don’t know” responses were excluded from analysis by 236 

design. Aggregate scores were visualized using heatmaps to facilitate identification of potential 237 

bottlenecks. To aid interpretation, a score of 75% was used as an a priori interpretive threshold to 238 

distinguish pathway steps for which, on average, respondents indicated agreement that the step was in 239 

place from those falling below this level. Under the linear transformation used, a score of 0.75 240 

corresponds to the Likert response option “Agree.” This threshold was selected for interpretability and 241 

consistency with the scale anchors rather than as a statistical decision rule. scores were assigned for 242 

each response category, ranging from 0 (Strongly disagree) to 1 (Strongly agree); “don’t know” 243 

responses were dropped from the analysis. Simple means were calculated to develop aggregate scores, 244 

which were then plotted on a heatmap to facilitate identification of bottlenecks. An aggregate score of 245 

75% or higher was considered to indicate that the step in the pathway did not constitute a bottleneck 246 

for a given recommendation (75% corresponded with the participant response of “Agree”). Respondents 247 

also had the opportunitywere also invited to provide explanatory comments on each intervention in 248 

anvia open-ended questions, including descriptions of barriers not captured by the structured 249 
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itemswhere they could also indicate the existence of other important barriers not captured by the 250 

questions about specific bottlenecks. These comments were reviewed, grouped by theme, and 251 

summarized. 252 

 253 

Direct observations of clinical practice  254 

 255 

To test the face validity of the findings of the global survey, direct observations of health care providers’ 256 

clinical practice in three countries with high burden of PPH-related morbidity and mortality (Nigeria, 257 

Pakistan, and Tanzania) were reviewed and triangulated with global participants’ survey responses. 258 

Direct observations were drawn from a nested study within a large implementation trial for the early 259 

detection and treatment of postpartum hemorrhage and a pre-post evaluation of an effort to 260 

implement the same complex intervention (42-41). The aim of that nested study was to gain an in-depth 261 

understanding of how variations in facility-based care affect clinical outcomes associated with PPH. For 262 

the purposes of the current study, the direct observations constitute a convenience sample. 263 

 264 

Observations were drawn from 19 facilities in Nigeria, 6 facilities in Tanzania, and 2 facilities in Pakistan. 265 

In Nigeria and Tanzania, observations were conducted at each facility over a two-week period between 266 

August 2022 and December 2022 (prior to the start of implementation of the early detection and 267 

treatment intervention), covering 24 hours Monday to Sunday to reduce risk of selection bias and gain 268 

insights into the care provided across all shifts during the day, night, weekdays, and weekends. In 269 

Pakistan, observations were conducted over a 3–4-day period in both sites between January and 270 

February 2023 (prior to the start of implementation of the early detection and treatment intervention). 271 

Observation periods varied across countries due to logistical and contextual constraints; however, 272 

observations in all settings were designed to capture routine care processes rather than to estimate 273 
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frequencies or rates. Research staff observed in real time, as health care workers employed by the 274 

facility attended vaginal births, administered preventive interventions, conducted direct observations, 275 

and managed any PPHs that occurred. Data were collected using a purpose-designed structured guide. 276 

Observations were conducted in the labor ward. If a woman was transferred to theatre for escalated 277 

treatments, some data on refractory care was obtained from the main study database, which was 278 

entered by the research staff after confirmation of treatment by the treating clinician. 279 

 280 

 281 

Survey of health care workers 282 

 283 

For completion, health care workers whose care provision was observed were invited to fill in the same 284 

survey as global stakeholders, to assess generalizability of the global findings to their contexts. Scores 285 

were tabulated, aggregated, and analyzed in the same way as for the global stakeholder survey, but 286 

analyses were conducted independently for each country.  287 

 288 

All analyses were descriptive in nature and intended to identify patterns of perceived implementation 289 

bottlenecks rather than to formally test hypotheses or estimate population-level effects. Given the 290 

purposive sampling strategy and the diagnostic aim of the study, inferential statistical testing was not 291 

performed. 292 

 293 

RESULTS 294 

 295 

Global Stakeholder Survey  296 

 297 
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The global survey was sent to 105 global stakeholders, of whom 102 consented and responded 298 

(response rate: 97.1%). Aggregate scores are plotted on the heatmap in Figures 2-4. “Don’t know” 299 

responses were rare for widely disseminated recommendations (e.g., oxytocin for PPH prevention) and 300 

more frequent for more technical clinical interventions, particularly among non-clinical respondents, 301 

reflecting differences in role relevance and exposure. This pattern was consistent with the study’s intent 302 

to capture informed perceptions of implementation bottlenecks rather than uncertainty regarding the 303 

recommendations themselves. The overall pattern of identified bottlenecks was robust to alternative 304 

interpretive thresholds (70% and 80%), with differences limited to a small number of items near the 305 

cutoff. Certain interventions were perceived as broadly facing bottlenecks to implementation across the 306 

entire implementation pathway, while others were perceived to be reasonably well-implemented across 307 

the pathway. Four steps in the pathway (availability/procurement of medicines and devices; 308 

affordability and quality of medicines and devices; presence of job aids in the facility; and availability of 309 

qualified staff) consistently posed more substantial bottlenecks to implementation than others, 310 

regardless of the intervention. Stakeholder comments in the open-ended questions helped to 311 

contextualize the aggregate scores and showcase the existence of other important barriers. 312 

 313 

Oxytocin use was generally perceived to face few bottlenecks to implementation for both PPH 314 

prevention and treatment, whereas stakeholders reported bottlenecks to implementation across the 315 

entire implementation pathway for other uterotonics recommended for PPH prevention (or treatment if 316 

oxytocin was unavailable). In open-ended comments, participants indicated that implementation was 317 

sometimes stalled due to barriers not captured by the pathway. For example, ergometrine was 318 

perceived to be underused because of concerns about side-effects; fixed-dose oxytocin-ergometrine 319 

was perceived to be “out of fashion”; and heat-stable carbetocin was reported to be still relatively new, 320 

unknown, and costly as compared to other prophylactic uterotonic options. Global stakeholders 321 
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perceived oral misoprostol for PPH prevention and treatment, tranexamic acid for PPH treatment, 322 

prophylactic oxytocin with controlled cord traction, and isotonic crystalloids for fluid resuscitation as 323 

facing fewer challenges as compared to other interventions.  324 

 325 

In contrast, stakeholders perceived device-based and surgical interventions for refractory PPH as facing 326 

extensive barriers and bottlenecks to implementation. Stakeholders commented that uterine balloon 327 

tamponade (UBT) and the non-pneumatic anti-shock garment (NASG) were rarely used in practice 328 

because the devices were largely unavailable and/or perceived to be unaffordable, were not included in 329 

facility-level protocols, and generally had not been well-promoted or championed in-country. Uterine 330 

artery embolization was perceived to be available only in high-level tertiary facilities with specialists, and 331 

even then, as often difficult to access. Similar points were raised for other surgical procedures, though 332 

to a lesser extent. Lack of available staff and staff time were the primary points raised in global 333 

stakeholder comments with respect to clinical interventions such as uterine tone assessment for 334 

identification of women with postpartum uterine atony, controlled cord traction combined with 335 

oxytocin for removal of retained placenta, and external aortic compression as a temporizing measure.  336 

 337 

Global stakeholder perceptions on health system interventions also varied by intervention, with 338 

simulation drills having the greatest number of perceived barriers to implementation. In open-ended 339 

comments, global stakeholders reported that simulation drills were particularly hindered by lack of 340 

trained personnel to conduct drills and understaffing of frontline health care workers. In addition, 341 

simulation drills were reported to be not well-promoted domestically. 342 

 343 

Direct observations of clinical practice and survey of health care workers 344 

 345 
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A total of 1352 direct observations were conducted in Nigeria (77 cases of PPH diagnosed and treated). 346 

In Tanzania, 649 direct observations were conducted (72 cases of PPH diagnosed and treated) and in 347 

Pakistan, 38 direct observations were conducted (7 cases on PPH diagnosed and treated). Direct 348 

observation results are reported in Table 1. In addition, a total of 246 health care workers responded to 349 

the theory-based survey (31 in Nigeria, 126 in Pakistan, and 50 in Tanzania). Heatmaps of health care 350 

workers’ aggregate survey scores for each of the countries are provided in Supplementary file S2. 351 

 352 

Oxytocin was widely observed in use for PPH prevention (Nigeria: 99.7% of observed births; Pakistan: 353 

100.0%; Tanzania: 100.0%). Although oral misoprostol was only recommended for prevention when 354 

oxytocin was unavailable or the quality could not be assured, a substantial proportion of women in 355 

Nigeria and Pakistan were administered both oxytocin and oral misoprostol for PPH prevention (Nigeria: 356 

61.5% of observed births; Pakistan: 78.9%; Tanzania: 2.0%). In Nigeria, the aggregate health care worker 357 

survey score indicated that “Available products in the markets are perceived as affordable and of good 358 

quality” was a barrier to implementation of oxytocin but not to that of oral misoprostol. In direct 359 

observations, ergometrine, fixed-dose oxytocin and ergometrine combination, and heat-stable 360 

carbetocin were rarely used for prevention (fewer than 1% of observed births in all three countries). In 361 

Pakistan and Tanzania, health care worker aggregate survey scores indicated extensive perceived 362 

barriers to implementation of recommendations of second-line uterotonics. 363 

 364 

Postpartum uterine tone was assessed to help detect PPH in most cases (Nigeria: 64.4% of observed 365 

births; Pakistan: 100.0%; Tanzania: 73.0%). In the health care worker aggregate survey responses, 366 

adequate staffing was the single reported barrier or bottleneck to implementation of this 367 

recommendation in Nigeria and Tanzania.  368 

 369 
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When it came to PPH treatment, oxytocin was widely observed in use (Nigeria: 78.1% of observed PPH 370 

cases; Pakistan: 100.00%; Tanzania: 98.6%). Oral misoprostol was used extensively for treatment 371 

(Nigeria: 41.6% of observed PPH cases; Pakistan: 28.6%; Tanzania: 36.1%). Ergometrine and fixed-dose 372 

oxytocin and ergometrine combination were rarely used for PPH treatment (fewer than 1% of observed 373 

PPH cases in all three countries). Although tranexamic acid is recommended as a first-response 374 

treatment for PPH, use varied widely across settings (Nigeria: 27.3% of observed PPH cases; Pakistan: 375 

100.0%; Tanzania: 48.6%). In Pakistan, health care workers did not report perceived barriers to 376 

implementation of tranexamic acid. In Nigeria and Tanzania, however, aggregate health care worker 377 

survey responses indicated that there were multiple barriers to implementation, ranging from 378 

availability challenges to poor health care worker awareness of its utility through adequate training and 379 

support for use in practice. Use of isotonic crystalloids for fluid resuscitation was also context-380 

dependent (Nigeria: 62.3% of observed PPH cases; Pakistan: 100.0%; Tanzania: 79.2%), though health 381 

care worker survey responses did not identify any specific barriers or bottlenecks to implementation. 382 

Uterine massage for conservative treatment of PPH was conducted nearly universally (Nigeria: 92.2% of 383 

observed PPH cases; Pakistan: 100.0%; Tanzania: 91.7%). 384 

 385 

Use of recommended interventions for refractory PPH were rarely observed, though this is primarily 386 

reflective of the small numbers of refractory PPH cases observed. However, health care worker 387 

aggregate survey responses indicated the existence of substantial barriers and bottlenecks to 388 

implementation across the entire pathway for recommended interventions to treat refractory PPH.  389 

 390 

Notable findings among health system interventions include the lack of referral protocols for 391 

transferring women with refractory PPH to higher levels of care (Nigeria: 0% of facilities had a protocol; 392 

Pakistan: 50%; Tanzania: 0%) and the limited use of simulation drills in Nigeria (only 1 of the 19 393 
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participating facilities reported using simulation drills). Interestingly, only health care worker aggregate 394 

survey responses in Nigeria indicated that there were bottlenecks to implementation of these kinds of 395 

health system interventions. Health care workers in the other two countries did not perceive any 396 

bottlenecks to implementation of these recommendations.  397 

 398 

DISCUSSION 399 

 400 

This study sought to identify WHO evidence-based recommendations for PPH prevention and treatment 401 

whose implementation are stalled and characterize some of the bottlenecks to implementation, using a 402 

combination of real-time direct observations of clinical practice and theory-derived surveys of global 403 

stakeholders’ and local health care workers’ perceptions. Among uterotonics, only oxytocin and 404 

misoprostol seemed to be readily available,. However but, there are known quality concerns with 405 

oxytocin and misoprostol in many low-resource settings (452–496). Health care workers’ awareness of 406 

oxytocin quality concerns may have led them to compensate with additional oxytocin or simultaneous 407 

use of misoprostol, as observed in this study. However, it is unknown how much additional medication 408 

may be needed to compensate for poor quality, and such usages of PPH commodities may have other 409 

negative consequences. Recommended clinical maneuvers for PPH detection and treatment (uterine 410 

tone assessment and uterine massage) were observed to be widely used, likely due to the limited 411 

resources required (i.e., no commodities needed). Tranexamic acid for PPH treatment was found to be 412 

underutilized, likely due to the compounding effect of the multiple bottlenecks to implementation 413 

evidenced by this study. Some recommended interventions for treating refractory PPH were not 414 

available to health care workers, potentially contributing to underutilization and the desire to create 415 

improvised devices (5047). Health system interventions like formal facility protocols for PPH 416 

management and referral and simulation training for preparedness were found to be substantially 417 
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underutilized. Instituting these interventions is perhaps easier and faster to accomplish than ensuring 418 

other procurement-dependent interventions are consistently available to health care workers.  419 

 420 

Global stakeholders and observed health care workers reported more challenges to implementation at 421 

lower-level steps in the conceptual framework (e.g., provider practice) than at higher-level steps (e.g., 422 

national policy) for all interventions. Interventions that stakeholders reported as facing substantial 423 

barriers at higher-level steps in the pathway had particularly low rates of utilization in direct 424 

observations. This suggests that higher-level challenges to implementation may create rate-limiting 425 

constraints that hinder implementation at lower levels, contributing to certain interventions being 426 

plagued by poor implementation across the pathway. 427 

 428 

Findings from direct observations support the premise that implementation is context specific. These 429 

data show that observed facilities in Nigeria were less aligned with global evidence-based 430 

recommendations than those in Tanzania and Pakistan. Accordingly, there may be more bottlenecks to 431 

implementation in Nigeria or the bottlenecks may be more entrenched. These findings align with global 432 

literature suggesting that efforts to improve uptake of evidence-based interventions should begin with 433 

an exploration stage that encompasses local assessment of bottlenecks, barriers, and facilitators of/to 434 

implementation (implementation determinants) (21,5148,5249).  435 

 436 

Strengths of this study include the use of a theory-derived approach to measuring bottlenecks to 437 

implementation, the use of data triangulation to allow for comparison of global stakeholder perceptions 438 

to facility-level practices, and the high response rate to the stakeholder survey. Further, the mixed-439 

methods stakeholder survey illustrated the perils of relying solely on quantitative data to map barriers 440 

and bottlenecks to implementation. The open-ended stakeholder comments revealed qualitative 441 
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differences between the implementation challenges facing ergometrine and heat-stable carbetocin, for 442 

example, which would have been obscured with a solely quantitative survey. In this way, the use of 443 

multiple, complementary data sources, theories, and analytical approaches strengthened the overall 444 

study and utility of the findings to the field. 445 

 446 

However, the study also has limitations. Firstor example, it is possible that the implementation pathway 447 

is missing key steps, obfuscating understanding of potentially important barriers or bottlenecks to 448 

implementation. Second, although we used a 75% threshold aligned with the ‘Agree’ anchor to structure 449 

interpretation, this value is inherently interpretive. Importantly, all item-level aggregate scores are 450 

reported, allowing readers to assess how alternative thresholds would affect classification, particularly 451 

for items near the cutoff. As the study was not designed to support probabilistic inference, we did not 452 

assess statistical significance of differences between interventions or countries; instead, credibility of 453 

findings rests on consistency of patterns across multiple data sources. FurtherThird, it is likely that these 454 

results understate the extent to which evidence-based PPH recommendations are underutilized in the 455 

field. Although direct observations were conducted in facilities not yet implementing an intervention, by 456 

nature of participating in a multi-country trial, these facilities were likely to have better than average 457 

implementation of evidence-based recommendations (given proximity to/involvement in global 458 

research networks and location and type of facility). In addition, direct observation of clinical care may 459 

have influenced provider behavior (Hawthorne effect), such that observed practices represent best-case 460 

scenarios even within these facilities. Together, these factors suggest that the true extent of 461 

implementation gaps in typical real-world settings may be greater than observed here. As the findings 462 

are intended to be illustrative rather than generalizable, this limitation does not diminish their value for 463 

identifying relative patterns of implementation bottlenecks. However, as these findings were not 464 

intended to be generalizable but rather illustrative, this limitation should not reduce the utility of the 465 
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findings. Finally, reflecting existing WHO PPH recommendations, this study focused primarily on 466 

interventions intended to be delivered within health facilities. These findings may have limited relevance 467 

for the many PPHs that occur in communities. More work may be needed to understand the kinds of 468 

community-level interventions that may be useful to prevent, detect, and treat PPH.  469 

 470 

This study makes two primary contributions to the literature. The first is specific to PPH. By 471 

systematically mapping barriers to the implementation of evidence-based PPH recommendations, this 472 

study facilitates priority-setting within global maternal health. The global stakeholder survey identified 473 

four bottlenecks to implementation that were largely intervention-agnostic: availability/procurement of 474 

medicines and devices; affordability and quality of medicines and devices; presence of job aids in the 475 

facility; and availability of qualified staff. In addition, lack of supportive national policy (e.g., inclusion in 476 

national guidelines and Essential Medicines Lists) was identified as a key precipitating bottleneck – if 477 

national policy was not supportive, it was very difficult for the intervention to be utilized. During the 478 

WHO-convened Global Summit on Postpartum Haemorrhage held in Dubai, United Arab Emirates in 479 

March 2023, stakeholders further underscored the importance of addressing these common bottlenecks 480 

across contexts. Consequently, these bottlenecks have been prioritized for global action within the 481 

Implementation strategic area of the WHO Roadmap to Combat Postpartum Haemorrhage, 2023-2030 482 

(4150). Specifically, the first three categories of priority actions are: building clear national health policy 483 

and strengthening national and subnational leadership, improving availability and access to quality-484 

assured and affordable PPH commodities at all levels of the health system, and ensuring availability of 485 

competent health care workers to deliver relevant good-quality facility-based services and commodities. 486 

 487 

In addition to the topic-specific contribution, this study makes a methodological contribution to 488 

implementation science by demonstrating how theory can be used to organize and structure empiric 489 
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studies of implementation. The theoretical landscape in implementation science is currently dominated 490 

by determinant frameworks and process models, with fewer explanatory theories (24,531,542). In 491 

recent years, there have been calls for developing more theory-based approaches to implementation, 492 

but little guidance on how to do so (17,553). This paper offers one approach, using theoretical bricolage 493 

(syncretic integration of theories from disparate academic traditions (546,557)) to develop a fit-for-494 

purpose mid-range theory of pre-requisites to implementation that could then be used to identify 495 

barriers and bottlenecks. This mid-range theory intentionally linked different levels of the health system 496 

to illustrate one way in which the outer setting of implementation (e.g., policy and regulatory spaces) 497 

can shape the enabling environment for implementation within the inner setting (e.g., health facilities). 498 

This approach provides one example of how implementation-focused researchers might further 499 

integrate implementation science with health systems research and policy implementation to create 500 

more cohesive theorizing and research (568,579).  501 

 502 

CONCLUSIONS 503 

 504 

This study identified several critical implementation bottlenecks hindering further improvements in PPH-505 

related morbidity and mortality. Notably, implementation bottlenecks occurring within the national 506 

policy space had far-reaching implications and contributed to compounding failure to implement 507 

evidence-based practices at lower-levels in the health system. In contexts where policy presents a 508 

barrier to implementation (for example, because midwives are not legally authorized to offer certain 509 

interventions), urgent actions to address outdated policies and create enabling environments for 510 

implementation are needed. Health care workers and facility leaders are important agents for change, 511 

but results will be underwhelming if efforts are limited to the implementation inner setting (e.g., health 512 

facilities) alone. Rather, systems approaches are needed.  513 
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 514 

As trusted professionals, health care workers are well-positioned to advocate with policymakers for the 515 

need for supportive policy environments that allow them to use evidence-based and life-saving 516 

interventions in their clinical practice. Securing high-level leadership from policymakers can set the stage 517 

for transformative change. Consequently, evidence on the most effective advocacy strategies for 518 

engaging these leaders is needed (6058). 519 

 520 

In addition, more research is needed on the most effective implementation strategies for affecting 521 

change at the nexus between inner and outer settings. Whole-of-system theorizing and approaches to 522 

implementation research could help to drive this dimension of the field and address the top-priority 523 

implementation-related research question generated by participants at the Global Summit on 524 

Postpartum Haemorrhage (6058). Strategically embedding implementation research into future 525 

implementation efforts could reap a double dividend of generating much-needed insights while 526 

reducing PPH-related death and disability. 527 

 528 
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CFIR  Consolidated Framework for Implementation Research 530 
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Figure 1: Conceptual model of barriers and bottlenecks to national implementation of WHO-recommended interventions to prevent, detect, and treat postpartum hemorrhage 
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Figure 2: Global stakeholder perspectives on barriers and bottlenecks to national implementation of WHO recommendations for the prevention and detection of postpartum hemorrhage  
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Figure 3: Global stakeholder perspectives on barriers and bottlenecks to national implementation of WHO recommendations for the first-response treatment of postpartum hemorrhage 
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Figure 4: Global stakeholder perspectives on barriers and bottlenecks to national implementation of WHO recommendations for the treatment of refractory postpartum hemorrhage and health 
system interventions 
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Table 1: Administration of recommended interventions for PPH prevention, detection, and treatment during direct observations in Nigeria, Pakistan, and 
Tanzania 

 Nigeria Pakistan Tanzania 

Recommended interventions for PPH prevention % 

n 
(N=1352 

observations in 
19 facilities) % 

n 
(N=38 

observations in 2 
facilities) % 

n 
(N=649 

observations in 6 
facilities) 

Oxytocin injection for PPH prevention 
Oxytocin infusion also administered 

99.7% 
3.4% 

1348 
46 

100.0% 
0.0% 

38 
0 

100.0% 
5.5% 

649 
36 

Ergometrine injection for PPH prevention (if oxytocin is 
unavailable or quality cannot be guaranteed)

0.4% 6 0.0% 0 0.0% 0 

Fixed-dose oxytocin and ergometrine combination 
injection for PPH prevention (if oxytocin is unavailable or 
quality cannot be guaranteed)

0.0% 0 0.0% 0 0.0% 0 

Heat-stable carbetocin injection for PPH prevention (if 
oxytocin is unavailable or quality cannot be guaranteed)

0.7% 9 0.0% 0 0.0% 0 

Misoprostol for PPH prevention (if oxytocin is unavailable 
or quality cannot be guaranteed)  

Oral or sublingual 
Per Rectal 
Both Oral or Sublingual and Per Rectal 

61.5% 
 

13.8% 
51.8% 
4.0% 

832 
 

186 
700 
54 

78.9% 
 

2.6 
78.9%  
2.6% 

30 
 

1 
30 
1 

2.0% 
 

0.2% 
1.8%  
0.0% 

13 
 

1 
12 
0 

Recommended interventions for PPH detection % 

n 
(N=1352 

observations in 
19 facilities) % 

n 
(N=38 

observations in 2 
facilities) % 

n 
(N=649 

observations in 6 
facilities) 

Abdominal uterine tonus assessment for early 
identification of uterine atony for all women postpartum 
during direct observations* 

64.4% 898 100.0% % 38 73.0% 474 

* Numerator: number of times uterine tone checked for 1st direct observation; Denominator: number of discrete HCP observations (women) 

Recommended interventions for PPH treatment (first-
response) % 

n 
(N=77 PPHs 
diagnosed) % 

n 
(N=7 PPHs 
diagnosed) % 

n 
(N=72 PPHs 
diagnosed) 

Oxytocin injection for PPH treatment 70.1% 54 100.0% 7 98.6% 71 

Ergometrine injection for PPH treatment (if oxytocin is 
unavailable or quality cannot be guaranteed) 

0.0% 0 0.0% 0 0.0% 0 

Fixed-dose oxytocin and ergometrine combination 
injection for PPH prevention (if oxytocin is unavailable or 
quality cannot be guaranteed) 

0.0% 0 0.0% 0 0.0% 0 
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Misoprostol for PPH treatment (if oxytocin is unavailable, 
quality cannot be guaranteed or did not stop the 
bleeding) 

Oral or sublingual 
Per Rectal 
Both Oral or Sublingual and Per Rectal 

41.6% 
 
 

15.6% 
29.9% 
3.9% 

32 
 
 

12 
23 
3 

28.6% 
 
 

0.0% 
28.6%  
0.0% 

2 
 
 

0 
2 
0 

36.1% 
 
 

1.4%  
34.7% 
0.0% 

26 
 
 

1 
25 
0 

Tranexamic acid (TXA) injection for PPH treatment 27.3%‡ 21‡ 100.0%‡ 7‡ 48.6%‡ 35‡ 

Isotonic crystalloids for fluid resuscitation of women with 
PPH 

62.3% 48 100.0% 7 79.2% 57 

Oxytocin in combination with controlled cord traction for 
retained placenta 

- 1 - None occurred - 3 

Uterine massage for conservative treatment of PPH 92.2% 71/77 100.0% 7/7 91.7% 66 

‡ Variations occur in standard care 

Recommended interventions for PPH treatment 
(refractory) % n % 

n 
 % n 

Uterine balloon tamponade (UBT) for refractory PPH 
treatment 

- None occurred - None occurred - 2 

Non-pneumatic anti-shock garment (NASG) as 
temporizing measure for definitive PPH care 

- 1 - None occurred - None occurred 

Uterine artery embolization for refractory PPH treatment - None occurred - None occurred - None occurred 

Bimanual uterine compression as temporizing measure  - 4 - None occurred - 26 

External aortic compression as temporizing measure for 
definitive PPH care

- None occurred - None occurred - None occurred 

Surgical interventions (laparotomy with vessel ligation or 
compressive sutures or hysterectomy) for refractory PPH 
treatment

- 1 - None occurred - None occurred 

Health system interventions % 
n 

(N=19 facilities) % 
n 

(N=2 facilities) % 
n 

(N=6 facilities) 

Formal protocols at health facilities for prevention and 
treatment of PPH 

Yes: 42.1% 
No: 47.4% 
Unknown: 
10.5% 

8 
9 
2 

Yes:100.0% 
No: 0.0 % 
Unknown: 
0.0% 

2 
0 
0 

Yes: 83.3 % 
No: 16.7 % 
Unknown: 
0.0% 

5 
1 
0 

Formal protocols for referral of women to a higher level of 
care for treatment of PPH 

Yes: 0.0% 
No: 100.0% 

0 
19 

Yes: 50.0% 
No: 50.0% 

1 
1 

Yes: 0.0% 
No: 
100.0% 

0 
6 

Simulations of PPH treatment for pre-service and in-
service training programs 

Yes: 5.3% 
No: 94.7% 

1 
18 

Yes: 100.0% 
No: 0.0% 

2 
0 

Yes: 83.3% 
No: 16.7% 

5 
6 
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ABSTRACT 28 
 29 
Background: The World Health Organization develops evidence-based recommendations for 30 
postpartum hemorrhage (PPH) prevention, detection, and treatment. However, persistently high PPH-31 
related mortality suggests recommendations are poorly implemented, especially in low-resource 32 
settings. This study aimed to identify implementation bottlenecks to inform action.    33 
Methods: Drawing on public policy, implementation science, and health behavior, we constructed a 34 
multi-level framework to identify bottlenecks affecting recommendation uptake. This informed the 35 
development of a survey assessing which bottlenecks affected specific WHO recommendations. Surveys 36 
were completed by global stakeholders and by health care workers in three high-burden countries. We 37 
also analyzed direct observations of clinical practice from those countries to see how bottlenecks 38 
affected practice. An a priori interpretive threshold of 75% was selected to indicate a bottleneck was not 39 
a severe impediment to implementation. 40 
Results: Surveys from 102 global stakeholders and 246 health care workers, as well as 2039 direct 41 
observations of clinical practice revealed variation in adherence to WHO recommendations, with some 42 
through-lines. Oxytocin for PPH prevention and treatment was perceived to have national policy support 43 
(>75% for inclusion in national guidelines and Essential Medicines Lists, regulatory approval, and support 44 
from national champions) but other uterotonics were not. Tranexamic acid for PPH treatment was found 45 
to be underutilized, likely due to compounding bottlenecks. Respondents reported extensive 46 
bottlenecks to refractory PPH interventions (<75% across nearly all bottlenecks). The most substantial 47 
bottlenecks were availability/procurement of medicines and devices, affordability and quality of 48 
medicines and devices, presence of job aids, and availability of qualified staff. Observed practice 49 
generally aligned with stakeholder perceptions. 50 
Conclusions: National policy bottlenecks strongly mediated implementation in clinical practice. Policy 51 
change addressing gaps in commodity procurement and availability of trained clinicians is critical. Efforts 52 
addressing only one part of the implementation ecosystem are unlikely to drive transformative change. 53 
 54 
CONTRIBUTIONS TO THE LITERATURE 55 
 56 

 This paper synthesizes theoretical insights spanning the outer and inner settings of 57 

implementation to develop a consolidated multi-level theory of why implementation of 58 

evidence-based interventions stall.  59 

 The empiric results show that bottlenecks in national policy hinder subsequent downstream 60 
implementation of WHO recommendations to prevent, detect, and treat postpartum 61 
hemorrhage. With most implementation strategies targeting the inner setting, our findings 62 
highlight the need to develop and test strategies for affecting change in the outer setting. 63 

 The study offers one approach for using theory-derived implementation research to identify 64 
gaps where targeted interventions have catalytic potential to drive improvements in global 65 
maternal health. 66 

 67 
KEYWORDS  68 
postpartum hemorrhage, implementation science, health planning, health services research, resource-69 
limited settings 70 
 71 
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BACKGROUND 73 

 74 

Combating postpartum hemorrhage (PPH) is a key global maternal health priority. Obstetric hemorrhage 75 

is the leading cause of maternal death worldwide, accounting for an estimated 27% of maternal 76 

mortality, with PPH constituting the largest share of hemorrhage-related mortality (1). In addition, PPH 77 

is an important contributor to long-term maternal morbidity, with far-reaching consequences including 78 

mental health conditions like post-traumatic stress disorder and postpartum depression (2,3). To aid 79 

health care workers in more effectively preventing and treating PPH, the World Health Organization 80 

(WHO) has issued several PPH guidelines, distilling research evidence into clinical and health systems 81 

recommendations for providing quality PPH care (4–12). Yet these recommendations have not 82 

translated into the improvements in maternal health outcomes needed to meet Sustainable 83 

Development Goal (SDG target 3.1) (13). There is a need to better understand why.  84 

 85 

This study presents a novel theory-based approach to describe key steps on the pathway to 86 

implementation of global guidelines and assess how current efforts to translate WHO’s evidence-based 87 

PPH recommendations into routine practice have stalled. The results of this study can be used to inform 88 

global efforts to accelerate uptake of WHO guidelines, as well as address barriers and bottlenecks to 89 

implementation – particularly those that arise in the outer setting of implementation (14). 90 

 91 

 92 

Understanding barriers and bottlenecks to implementation 93 

 94 

The need to understand why implementation does not go according to plan has spawned numerous 95 

fields of inquiry, among them implementation science, process evaluation, and policy implementation 96 
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research. Within implementation science, barriers to implementation are defined as those determinant 97 

factors that can slow, stall, or derail the uptake or sustainment of an intervention (15). “Barriers to 98 

implementation” is an overarching category that encompasses problems which may arise at various 99 

levels or stages within implementation. Efforts are underway to more precisely categorize the 100 

mechanisms by which barriers may impede implementation (16). Yet thus far, these categorizations 101 

have remained largely descriptive with limited explanatory utility (17). A different type of conceptual 102 

framing is needed to move from describing what barriers exist to explaining why and how barriers 103 

impede implementation. 104 

 105 

Tanahashi’s model of bottlenecks to health service provision suggests that implementation may break 106 

down at discrete points in a service delivery process, which can be detected by comparing coverage 107 

measures drawn from adjacent levels of service delivery (e.g., coverage of a screening intervention 108 

versus coverage of a treatment intervention among individuals screened positive) (18). Baker et al. 109 

extend this concept to posit that there are identifiable moments in an implementation pathway—110 

implementation bottlenecks—when implementation becomes stuck (19). For example, efforts to bring a 111 

new medical device to market worldwide may slow at the regulatory approval stage, especially in 112 

countries with poorly resourced regulatory agencies (20). Where “barriers to implementation” are 113 

theory-agnostic, “bottlenecks to implementation” imply a presupposed mechanism by which 114 

implementation should occur, and the existence of an impediment thwarting a specific step in that 115 

mechanism. Thus, identifying bottlenecks to implementation can help determine how to unstick efforts 116 

to translate evidence to policy and practice and get life-saving interventions into the field (21).  117 

 118 

Despite the utility of mapping bottlenecks to implementation, this step is often overlooked. One reason 119 

is that identifying bottlenecks to implementation can be costly and time-consuming. Traditional efforts 120 
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may entail conducting facility audits, detailed needs assessments, or in-depth interviews with key 121 

stakeholders (22). These approaches generate useful information but can be limited by the perspectives 122 

included and excluded, since different stakeholder groups may have varying understandings of where 123 

and why implementation has stalled. Developing a comprehensive picture of the factors influencing 124 

uptake of evidence-based interventions often requires engaging multiple stakeholder groups, thus 125 

increasing cost and logistical complexity. Further, traditional approaches are typically atheoretical and 126 

thus may miss important aspects of implementation. Innovative methods are needed that systematize 127 

data collection on implementation bottlenecks while reducing burden on researchers, policymakers, and 128 

others interested in gathering and using such information. Our study offers one such approach. 129 

 130 

 131 

METHODS 132 

 133 

This mixed-methods triangulation study (23) used three sources of data—1) global stakeholder 134 

responses to a theory-derived survey on potential bottlenecks to implementation, 2) direct observations 135 

of clinical practice conducted in three countries (Nigeria, Pakistan, and Tanzania), and 3) observed 136 

health care workers’ responses to a theory-derived survey of potential bottlenecks to implementation—137 

to identify specific factors potentially hindering implementation of evidence-based recommendations 138 

for PPH prevention and management. More specifically, data were used to detect evidence-based 139 

recommendations that were not well-implemented in the field and to identify common 140 

recommendations that had proved challenging to implement across all three settings. Though 141 

implementation is often described as highly contextualized (24), common challenges may suggest a 142 

need for global cooperation to address supranational barriers (e.g., conflicting normative guidance, 143 

regulatory ambiguity, procurement and supply chain issues). To organize and structure data collection 144 
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and integration, a consolidated conceptual framework was developed, drawing from the existing 145 

theoretical implementation science literature. 146 

Consolidated conceptual framework 147 

The Consolidated Framework for Implementation Research (CFIR) suggests that clinical interventions are 148 

provided within a care ecosystem that has both an inner setting (within-facility context) and an outer 149 

setting (policy, economy, society) (14). For a new intervention to be administered at bedside, there is a 150 

series of changes that must first occur in the outer and inner settings in which service delivery occurs. 151 

For example, the intervention needs to have been approved by national regulatory bodies, integrated 152 

into domestic policy and guidance, embedded into pre-/in-service training, and actively encouraged 153 

within the facility (through, for example, inclusion in clinical protocols, reinforcement by supportive 154 

supervision, and active engagement of facility leadership). Without undertaking these steps to 155 

transform the domestic care ecosystem into an enabling environment, the intervention cannot be 156 

effectively delivered to patients. Yet despite a wealth of implementation-related theorizing, no existing 157 

implementation science theory, model, or framework currently covers the steps involved in 158 

restructuring the outer and inner settings to produce an enabling environment (25,26). Creating an 159 

enabling environment requires multiple instances of policy transfer and knowledge translation across 160 

different levels and stakeholder groups, each with their own mental models and operating procedures 161 

(27–29). Academics have traditionally partitioned theorizing around these levels and groups, with 162 

discrete epistemic communities (e.g., policy implementation, organizational theory, health behavior) 163 

developing different bodies of theoretical work (e.g., top-down implementation, organizational 164 

readiness, theory of planned behavior) (30–32). Yet effectively moving global recommendations into 165 

local practice requires integrating theoretical constructs from across these disparate academic traditions 166 

into a single consolidated framework.  167 
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Over the past decade, UNICEF has developed and refined an approach for mapping bottlenecks to 168 

implementation that extends the Tanahashi model to show how bottlenecks to implementation can be 169 

characterized as determinants of supply, demand, or quality (33). That approach has been used by 170 

UNICEF as a first step to improve complex health system performance within countries (21). Our analysis 171 

builds from the UNICEF approach to conceptually map the supply, demand, and quality considerations 172 

of implementing WHO PPH recommendations from policy to clinical practice (i.e., transferring from 173 

global to national to sub-national to facility) in a single consolidated framework. The consolidated 174 

framework draws on theorizing in policy implementation and implementation science, as well as global 175 

health practice-based evidence and WHO normative work. Using a top-down conceptualization of policy 176 

implementation (30) and following from Baker et al.’s operationalization of Tanahashi’s model (19), the 177 

process of moving from evidence-based recommendations to clinical practice was envisioned as a 178 

unidirectional implementation pathway in which addressing bottlenecks in earlier steps created more 179 

enabling environments for subsequent steps. Discrete steps required to embed global guidelines into 180 

national policy were identified, using concepts from the literature on policy transfer (27–29). Next, steps 181 

needed to translate national policy into clinical practice were identified, building from the literature on 182 

implementation research and practice (34–37). Finally, each of these steps was mapped against the 183 

WHO building blocks of health systems (38), to ensure that no elements had been overlooked. Given the 184 

critical role of commodities such as uterotonics, tranexamic acid, and devices for refractory PPH in PPH 185 

prevention and management, special attention was paid to tracing the steps involved in ensuring access 186 

to quality commodities at the bedside. The integrated conceptual framework is provided in Figure 1.  187 

Survey of global stakeholders 188 

To better understand the upstream factors contributing to poor implementation at the point of care, a 189 

targeted online survey was conducted to capture global stakeholders’ perceptions of the specific steps 190 
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in the cascade at which implementation of PPH recommendations was stalled. Within policy research, 191 

in-depth interviews with key informants are commonly used to efficiently gather insight into policy-192 

related processes, including policy transfer (39). However, managing large-scale qualitative data analysis 193 

can be time-consuming and resource intensive. Theory-derived surveys can offer a more efficient 194 

approach to large-scale data collection (40). The conceptual framework was used to inform the 195 

development of the survey questions, with one question developed for each step in the implementation 196 

pathway. Recognizing that different recommendations might face different challenges to 197 

implementation, the survey was structured so that respondents answered the questions in the pathway 198 

for one evidence-based recommendation at a time. The full set of questions was posed for 199 

recommendations regarding specific PPH commodities (medicines and devices). A subset of questions 200 

was posed for recommendations on clinical or health system interventions, where the items on 201 

procurement and regulatory approval were not applicable. A blank copy of the survey questionnaire is 202 

provided in Supplementary file S1. 203 

 204 

The survey was shared with 105 global stakeholders for an initial round of prioritization. These 205 

stakeholders were drawn from Ministries of Health, women and women’s groups, implementers 206 

(including non-governmental organizations and civil society organizations), professional associations, 207 

guideline developers, the research community, international donors, and the private sector – all acting 208 

in an individual capacity and not representing any specific organization. The composition and selection 209 

of this global stakeholder group have been described previously and were not modified for the present 210 

study (41). Participants were sent a unique link to an online survey (via SurveyMonkey). Submission of 211 

the survey indicated consent to participate. The survey was open for five weeks (25 January 2023 – 1 212 

March 2023).  213 

 214 
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Questions were posed by WHO PPH recommendation. Participants were asked to report the extent to 215 

which they agreed that the statement posed was true (e.g., “Medicine or device is registered and 216 

licensed for this/these indication/s in the country”). Responses were on a 5-point Likert scale, ranging 217 

from “Strong disagree” to “Strongly agree.” To minimize forced responses and reduce noise, 218 

respondents were able to select “don’t know” for items they felt unable to assess. At the analysis stage, 219 

aggregate scores were calculated as simple means of item responses, using a linear transformation in 220 

which 0 corresponded to “Strongly disagree” and 1 to “Strongly agree”; “Don’t know” responses were 221 

excluded from analysis by design. Aggregate scores were visualized using heatmaps to facilitate 222 

identification of potential bottlenecks. To aid interpretation, a score of 75% was used as an a priori 223 

interpretive threshold to distinguish pathway steps for which, on average, respondents indicated 224 

agreement that the step was in place from those falling below this level. Under the linear 225 

transformation used, a score of 0.75 corresponds to the Likert response option “Agree.” This threshold 226 

was selected for interpretability and consistency with the scale anchors rather than as a statistical 227 

decision rule. Respondents were also invited to provide explanatory comments on each intervention via 228 

open-ended questions, including descriptions of barriers not captured by the structured items. These 229 

comments were reviewed, grouped by theme, and summarized. 230 

 231 

Direct observations of clinical practice  232 

 233 

To test the face validity of the findings of the global survey, direct observations of health care providers’ 234 

clinical practice in three countries with high burden of PPH-related morbidity and mortality (Nigeria, 235 

Pakistan, and Tanzania) were reviewed and triangulated with global participants’ survey responses. 236 

Direct observations were drawn from a nested study within a large implementation trial for the early 237 

detection and treatment of postpartum hemorrhage and a pre-post evaluation of an effort to 238 
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implement the same complex intervention (42-4). For the purposes of the current study, the direct 239 

observations constitute a convenience sample. 240 

 241 

Observations were drawn from 19 facilities in Nigeria, 6 facilities in Tanzania, and 2 facilities in Pakistan. 242 

In Nigeria and Tanzania, observations were conducted at each facility over a two-week period between 243 

August 2022 and December 2022 (prior to the start of implementation of the early detection and 244 

treatment intervention), covering 24 hours Monday to Sunday to reduce risk of selection bias and gain 245 

insights into the care provided across all shifts during the day, night, weekdays, and weekends. In 246 

Pakistan, observations were conducted over a 3–4-day period in both sites between January and 247 

February 2023 (prior to the start of implementation of the early detection and treatment intervention). 248 

Observation periods varied across countries due to logistical and contextual constraints; however, 249 

observations in all settings were designed to capture routine care processes rather than to estimate 250 

frequencies or rates. Research staff observed in real time, as health care workers employed by the 251 

facility attended vaginal births, administered preventive interventions, conducted direct observations, 252 

and managed any PPHs that occurred. Data were collected using a purpose-designed structured guide. 253 

Observations were conducted in the labor ward. If a woman was transferred to theatre for escalated 254 

treatments, some data on refractory care was obtained from the main study database, which was 255 

entered by the research staff after confirmation of treatment by the treating clinician. 256 

 257 

 258 

Survey of health care workers 259 

 260 

For completion, health care workers whose care provision was observed were invited to fill in the same 261 

survey as global stakeholders, to assess generalizability of the global findings to their contexts. Scores 262 
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were tabulated, aggregated, and analyzed in the same way as for the global stakeholder survey, but 263 

analyses were conducted independently for each country.  264 

 265 

All analyses were descriptive in nature and intended to identify patterns of perceived implementation 266 

bottlenecks rather than to formally test hypotheses or estimate population-level effects. Given the 267 

purposive sampling strategy and the diagnostic aim of the study, inferential statistical testing was not 268 

performed. 269 

 270 

RESULTS 271 

 272 

Global Stakeholder Survey  273 

 274 

The global survey was sent to 105 global stakeholders, of whom 102 consented and responded 275 

(response rate: 97.1%). Aggregate scores are plotted on the heatmap in Figures 2-4. “Don’t know” 276 

responses were rare for widely disseminated recommendations (e.g., oxytocin for PPH prevention) and 277 

more frequent for more technical clinical interventions, particularly among non-clinical respondents, 278 

reflecting differences in role relevance and exposure. This pattern was consistent with the study’s intent 279 

to capture informed perceptions of implementation bottlenecks rather than uncertainty regarding the 280 

recommendations themselves. The overall pattern of identified bottlenecks was robust to alternative 281 

interpretive thresholds (70% and 80%), with differences limited to a small number of items near the 282 

cutoff. Certain interventions were perceived as broadly facing bottlenecks to implementation across the 283 

entire implementation pathway, while others were perceived to be reasonably well-implemented across 284 

the pathway. Four steps in the pathway (availability/procurement of medicines and devices; 285 

affordability and quality of medicines and devices; presence of job aids in the facility; and availability of 286 
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qualified staff) consistently posed more substantial bottlenecks to implementation than others, 287 

regardless of the intervention. Stakeholder comments in the open-ended questions helped to 288 

contextualize the aggregate scores and showcase the existence of other important barriers. 289 

 290 

Oxytocin use was generally perceived to face few bottlenecks to implementation for both PPH 291 

prevention and treatment, whereas stakeholders reported bottlenecks to implementation across the 292 

entire implementation pathway for other uterotonics recommended for PPH prevention (or treatment if 293 

oxytocin was unavailable). In open-ended comments, participants indicated that implementation was 294 

sometimes stalled due to barriers not captured by the pathway. For example, ergometrine was 295 

perceived to be underused because of concerns about side-effects; fixed-dose oxytocin-ergometrine 296 

was perceived to be “out of fashion”; and heat-stable carbetocin was reported to be still relatively new, 297 

unknown, and costly as compared to other prophylactic uterotonic options. Global stakeholders 298 

perceived oral misoprostol for PPH prevention and treatment, tranexamic acid for PPH treatment, 299 

prophylactic oxytocin with controlled cord traction, and isotonic crystalloids for fluid resuscitation as 300 

facing fewer challenges as compared to other interventions.  301 

 302 

In contrast, stakeholders perceived device-based and surgical interventions for refractory PPH as facing 303 

extensive barriers and bottlenecks to implementation. Stakeholders commented that uterine balloon 304 

tamponade (UBT) and the non-pneumatic anti-shock garment (NASG) were rarely used in practice 305 

because the devices were largely unavailable and/or perceived to be unaffordable, were not included in 306 

facility-level protocols, and generally had not been well-promoted or championed in-country. Uterine 307 

artery embolization was perceived to be available only in high-level tertiary facilities with specialists, and 308 

even then, as often difficult to access. Similar points were raised for other surgical procedures, though 309 

to a lesser extent. Lack of available staff and staff time were the primary points raised in global 310 
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stakeholder comments with respect to clinical interventions such as uterine tone assessment for 311 

identification of women with postpartum uterine atony, controlled cord traction combined with 312 

oxytocin for removal of retained placenta, and external aortic compression as a temporizing measure.  313 

 314 

Global stakeholder perceptions on health system interventions also varied by intervention, with 315 

simulation drills having the greatest number of perceived barriers to implementation. In open-ended 316 

comments, global stakeholders reported that simulation drills were particularly hindered by lack of 317 

trained personnel to conduct drills and understaffing of frontline health care workers. In addition, 318 

simulation drills were reported to be not well-promoted domestically. 319 

 320 

Direct observations of clinical practice and survey of health care workers 321 

 322 

A total of 1352 direct observations were conducted in Nigeria (77 cases of PPH diagnosed and treated). 323 

In Tanzania, 649 direct observations were conducted (72 cases of PPH diagnosed and treated) and in 324 

Pakistan, 38 direct observations were conducted (7 cases on PPH diagnosed and treated). Direct 325 

observation results are reported in Table 1. In addition, a total of 246 health care workers responded to 326 

the theory-based survey (31 in Nigeria, 126 in Pakistan, and 50 in Tanzania). Heatmaps of health care 327 

workers’ aggregate survey scores for each of the countries are provided in Supplementary file S2. 328 

 329 

Oxytocin was widely observed in use for PPH prevention (Nigeria: 99.7% of observed births; Pakistan: 330 

100.0%; Tanzania: 100.0%). Although oral misoprostol was only recommended for prevention when 331 

oxytocin was unavailable or the quality could not be assured, a substantial proportion of women in 332 

Nigeria and Pakistan were administered both oxytocin and oral misoprostol for PPH prevention (Nigeria: 333 

61.5% of observed births; Pakistan: 78.9%; Tanzania: 2.0%). In Nigeria, the aggregate health care worker 334 
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survey score indicated that “Available products in the markets are perceived as affordable and of good 335 

quality” was a barrier to implementation of oxytocin but not to that of oral misoprostol. In direct 336 

observations, ergometrine, fixed-dose oxytocin and ergometrine combination, and heat-stable 337 

carbetocin were rarely used for prevention (fewer than 1% of observed births in all three countries). In 338 

Pakistan and Tanzania, health care worker aggregate survey scores indicated extensive perceived 339 

barriers to implementation of recommendations of second-line uterotonics. 340 

 341 

Postpartum uterine tone was assessed to help detect PPH in most cases (Nigeria: 64.4% of observed 342 

births; Pakistan: 100.0%; Tanzania: 73.0%). In the health care worker aggregate survey responses, 343 

adequate staffing was the single reported barrier or bottleneck to implementation of this 344 

recommendation in Nigeria and Tanzania.  345 

 346 

When it came to PPH treatment, oxytocin was widely observed in use (Nigeria: 78.1% of observed PPH 347 

cases; Pakistan: 100.00%; Tanzania: 98.6%). Oral misoprostol was used extensively for treatment 348 

(Nigeria: 41.6% of observed PPH cases; Pakistan: 28.6%; Tanzania: 36.1%). Ergometrine and fixed-dose 349 

oxytocin and ergometrine combination were rarely used for PPH treatment (fewer than 1% of observed 350 

PPH cases in all three countries). Although tranexamic acid is recommended as a first-response 351 

treatment for PPH, use varied widely across settings (Nigeria: 27.3% of observed PPH cases; Pakistan: 352 

100.0%; Tanzania: 48.6%). In Pakistan, health care workers did not report perceived barriers to 353 

implementation of tranexamic acid. In Nigeria and Tanzania, however, aggregate health care worker 354 

survey responses indicated that there were multiple barriers to implementation, ranging from 355 

availability challenges to poor health care worker awareness of its utility through adequate training and 356 

support for use in practice. Use of isotonic crystalloids for fluid resuscitation was also context-357 

dependent (Nigeria: 62.3% of observed PPH cases; Pakistan: 100.0%; Tanzania: 79.2%), though health 358 
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care worker survey responses did not identify any specific barriers or bottlenecks to implementation. 359 

Uterine massage for conservative treatment of PPH was conducted nearly universally (Nigeria: 92.2% of 360 

observed PPH cases; Pakistan: 100.0%; Tanzania: 91.7%). 361 

 362 

Use of recommended interventions for refractory PPH were rarely observed, though this is primarily 363 

reflective of the small numbers of refractory PPH cases observed. However, health care worker 364 

aggregate survey responses indicated the existence of substantial barriers and bottlenecks to 365 

implementation across the entire pathway for recommended interventions to treat refractory PPH.  366 

 367 

Notable findings among health system interventions include the lack of referral protocols for 368 

transferring women with refractory PPH to higher levels of care (Nigeria: 0% of facilities had a protocol; 369 

Pakistan: 50%; Tanzania: 0%) and the limited use of simulation drills in Nigeria (only 1 of the 19 370 

participating facilities reported using simulation drills). Interestingly, only health care worker aggregate 371 

survey responses in Nigeria indicated that there were bottlenecks to implementation of these kinds of 372 

health system interventions. Health care workers in the other two countries did not perceive any 373 

bottlenecks to implementation of these recommendations.  374 

 375 

DISCUSSION 376 

 377 

This study sought to identify WHO evidence-based recommendations for PPH prevention and treatment 378 

whose implementation are stalled and characterize some of the bottlenecks to implementation, using a 379 

combination of real-time direct observations of clinical practice and theory-derived surveys of global 380 

stakeholders’ and local health care workers’ perceptions. Among uterotonics, only oxytocin and 381 

misoprostol seemed to be readily available, but there are known quality concerns with oxytocin and 382 
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misoprostol in many low-resource settings (45–49). Health care workers’ awareness of oxytocin quality 383 

concerns may have led them to compensate with additional oxytocin or simultaneous use of 384 

misoprostol, as observed in this study. However, it is unknown how much additional medication may be 385 

needed to compensate for poor quality, and such usages of PPH commodities may have other negative 386 

consequences. Recommended clinical maneuvers for PPH detection and treatment (uterine tone 387 

assessment and uterine massage) were observed to be widely used, likely due to the limited resources 388 

required (i.e., no commodities needed). Tranexamic acid for PPH treatment was found to be 389 

underutilized, likely due to the compounding effect of the multiple bottlenecks to implementation 390 

evidenced by this study. Some recommended interventions for treating refractory PPH were not 391 

available to health care workers, potentially contributing to underutilization and the desire to create 392 

improvised devices (50). Health system interventions like formal facility protocols for PPH management 393 

and referral and simulation training for preparedness were found to be substantially underutilized. 394 

Instituting these interventions is perhaps easier and faster to accomplish than ensuring other 395 

procurement-dependent interventions are consistently available to health care workers.  396 

 397 

Global stakeholders and observed health care workers reported more challenges to implementation at 398 

lower-level steps in the conceptual framework (e.g., provider practice) than at higher-level steps (e.g., 399 

national policy) for all interventions. Interventions that stakeholders reported as facing substantial 400 

barriers at higher-level steps in the pathway had particularly low rates of utilization in direct 401 

observations. This suggests that higher-level challenges to implementation may create rate-limiting 402 

constraints that hinder implementation at lower levels, contributing to certain interventions being 403 

plagued by poor implementation across the pathway. 404 

 405 
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Findings from direct observations support the premise that implementation is context specific. These 406 

data show that observed facilities in Nigeria were less aligned with global evidence-based 407 

recommendations than those in Tanzania and Pakistan. Accordingly, there may be more bottlenecks to 408 

implementation in Nigeria or the bottlenecks may be more entrenched. These findings align with global 409 

literature suggesting that efforts to improve uptake of evidence-based interventions should begin with 410 

an exploration stage that encompasses local assessment of bottlenecks, barriers, and facilitators of/to 411 

implementation (implementation determinants) (21,51,52).  412 

 413 

Strengths of this study include the use of a theory-derived approach to measuring bottlenecks to 414 

implementation, the use of data triangulation to allow for comparison of global stakeholder perceptions 415 

to facility-level practices, and the high response rate to the stakeholder survey. Further, the mixed-416 

methods stakeholder survey illustrated the perils of relying solely on quantitative data to map barriers 417 

and bottlenecks to implementation. The open-ended stakeholder comments revealed qualitative 418 

differences between the implementation challenges facing ergometrine and heat-stable carbetocin, for 419 

example, which would have been obscured with a solely quantitative survey. In this way, the use of 420 

multiple, complementary data sources, theories, and analytical approaches strengthened the overall 421 

study and utility of the findings to the field. 422 

 423 

However, the study also has limitations. First, it is possible that the implementation pathway is missing 424 

key steps, obfuscating understanding of potentially important barriers or bottlenecks to 425 

implementation. Second, although we used a 75% threshold aligned with the ‘Agree’ anchor to structure 426 

interpretation, this value is inherently interpretive. Importantly, all item-level aggregate scores are 427 

reported, allowing readers to assess how alternative thresholds would affect classification, particularly 428 

for items near the cutoff. As the study was not designed to support probabilistic inference, we did not 429 
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assess statistical significance of differences between interventions or countries; instead, credibility of 430 

findings rests on consistency of patterns across multiple data sources. Third, it is likely that these results 431 

understate the extent to which evidence-based PPH recommendations are underutilized in the field. 432 

Although direct observations were conducted in facilities not yet implementing an intervention, by 433 

nature of participating in a multi-country trial, these facilities were likely to have better than average 434 

implementation of evidence-based recommendations (given proximity to/involvement in global 435 

research networks and location and type of facility). In addition, direct observation of clinical care may 436 

have influenced provider behavior (Hawthorne effect), such that observed practices represent best-case 437 

scenarios even within these facilities. Together, these factors suggest that the true extent of 438 

implementation gaps in typical real-world settings may be greater than observed here. As the findings 439 

are intended to be illustrative rather than generalizable, this limitation does not diminish their value for 440 

identifying relative patterns of implementation bottlenecks. Finally, reflecting existing WHO PPH 441 

recommendations, this study focused primarily on interventions intended to be delivered within health 442 

facilities. These findings may have limited relevance for the many PPHs that occur in communities. More 443 

work may be needed to understand the kinds of community-level interventions that may be useful to 444 

prevent, detect, and treat PPH.  445 

 446 

This study makes two primary contributions to the literature. The first is specific to PPH. By 447 

systematically mapping barriers to the implementation of evidence-based PPH recommendations, this 448 

study facilitates priority-setting within global maternal health. The global stakeholder survey identified 449 

four bottlenecks to implementation that were largely intervention-agnostic: availability/procurement of 450 

medicines and devices; affordability and quality of medicines and devices; presence of job aids in the 451 

facility; and availability of qualified staff. In addition, lack of supportive national policy (e.g., inclusion in 452 

national guidelines and Essential Medicines Lists) was identified as a key precipitating bottleneck – if 453 
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national policy was not supportive, it was very difficult for the intervention to be utilized. During the 454 

WHO-convened Global Summit on Postpartum Haemorrhage held in Dubai, United Arab Emirates in 455 

March 2023, stakeholders further underscored the importance of addressing these common bottlenecks 456 

across contexts. Consequently, these bottlenecks have been prioritized for global action within the 457 

Implementation strategic area of the WHO Roadmap to Combat Postpartum Haemorrhage, 2023-2030 458 

(41). Specifically, the first three categories of priority actions are: building clear national health policy 459 

and strengthening national and subnational leadership, improving availability and access to quality-460 

assured and affordable PPH commodities at all levels of the health system, and ensuring availability of 461 

competent health care workers to deliver relevant good-quality facility-based services and commodities. 462 

 463 

In addition to the topic-specific contribution, this study makes a methodological contribution to 464 

implementation science by demonstrating how theory can be used to organize and structure empiric 465 

studies of implementation. The theoretical landscape in implementation science is currently dominated 466 

by determinant frameworks and process models, with fewer explanatory theories (24,53,54). In recent 467 

years, there have been calls for developing more theory-based approaches to implementation, but little 468 

guidance on how to do so (17,55). This paper offers one approach, using theoretical bricolage (syncretic 469 

integration of theories from disparate academic traditions (56,57)) to develop a fit-for-purpose mid-470 

range theory of pre-requisites to implementation that could then be used to identify barriers and 471 

bottlenecks. This mid-range theory intentionally linked different levels of the health system to illustrate 472 

one way in which the outer setting of implementation (e.g., policy and regulatory spaces) can shape the 473 

enabling environment for implementation within the inner setting (e.g., health facilities). This approach 474 

provides one example of how implementation-focused researchers might further integrate 475 

implementation science with health systems research and policy implementation to create more 476 

cohesive theorizing and research (58,59).  477 
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 478 

CONCLUSIONS 479 

 480 

This study identified several critical implementation bottlenecks hindering further improvements in PPH-481 

related morbidity and mortality. Notably, implementation bottlenecks occurring within the national 482 

policy space had far-reaching implications and contributed to compounding failure to implement 483 

evidence-based practices at lower-levels in the health system. In contexts where policy presents a 484 

barrier to implementation (for example, because midwives are not legally authorized to offer certain 485 

interventions), urgent actions to address outdated policies and create enabling environments for 486 

implementation are needed. Health care workers and facility leaders are important agents for change, 487 

but results will be underwhelming if efforts are limited to the implementation inner setting (e.g., health 488 

facilities) alone. Rather, systems approaches are needed.  489 

 490 

As trusted professionals, health care workers are well-positioned to advocate with policymakers for the 491 

need for supportive policy environments that allow them to use evidence-based and life-saving 492 

interventions in their clinical practice. Securing high-level leadership from policymakers can set the stage 493 

for transformative change. Consequently, evidence on the most effective advocacy strategies for 494 

engaging these leaders is needed (60). 495 

 496 

In addition, more research is needed on the most effective implementation strategies for affecting 497 

change at the nexus between inner and outer settings. Whole-of-system theorizing and approaches to 498 

implementation research could help to drive this dimension of the field and address the top-priority 499 

implementation-related research question generated by participants at the Global Summit on 500 

Postpartum Haemorrhage (60). Strategically embedding implementation research into future 501 
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implementation efforts could reap a double dividend of generating much-needed insights while 502 

reducing PPH-related death and disability. 503 

 504 

LIST OF ABBREVIATIONS 505 

CFIR  Consolidated Framework for Implementation Research 506 

NASG Non-pneumatic anti-shock garment 507 

SDG Sustainable Development Goal 508 

PPH  Postpartum hemorrhage 509 

UBT Uterine balloon tamponade 510 

WHO  World Health Organization 511 
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Figure 1: Conceptual model of barriers and bottlenecks to national implementation of WHO-recommended interventions to prevent, detect, and treat postpartum hemorrhage 
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Figure 2: Global stakeholder perspectives on barriers and bottlenecks to national implementation of WHO recommendations for the prevention and detection of postpartum hemorrhage  
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Figure 3: Global stakeholder perspectives on barriers and bottlenecks to national implementation of WHO recommendations for the first-response treatment of postpartum hemorrhage 
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Figure 4: Global stakeholder perspectives on barriers and bottlenecks to national implementation of WHO recommendations for the treatment of refractory postpartum hemorrhage and health 
system interventions 
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Table 1: Administration of recommended interventions for PPH prevention, detection, and treatment during direct observations in Nigeria, Pakistan, and 
Tanzania 

 Nigeria Pakistan Tanzania 

Recommended interventions for PPH prevention % 

n 
(N=1352 

observations in 
19 facilities) % 

n 
(N=38 

observations in 2 
facilities) % 

n 
(N=649 

observations in 6 
facilities) 

Oxytocin injection for PPH prevention 
Oxytocin infusion also administered 

99.7% 
3.4% 

1348 
46 

100.0% 
0.0% 

38 
0 

100.0% 
5.5% 

649 
36 

Ergometrine injection for PPH prevention (if oxytocin is 
unavailable or quality cannot be guaranteed)

0.4% 6 0.0% 0 0.0% 0 

Fixed-dose oxytocin and ergometrine combination 
injection for PPH prevention (if oxytocin is unavailable or 
quality cannot be guaranteed)

0.0% 0 0.0% 0 0.0% 0 

Heat-stable carbetocin injection for PPH prevention (if 
oxytocin is unavailable or quality cannot be guaranteed)

0.7% 9 0.0% 0 0.0% 0 

Misoprostol for PPH prevention (if oxytocin is unavailable 
or quality cannot be guaranteed)  

Oral or sublingual 
Per Rectal 
Both Oral or Sublingual and Per Rectal 

61.5% 
 

13.8% 
51.8% 
4.0% 

832 
 

186 
700 
54 

78.9% 
 

2.6 
78.9%  
2.6% 

30 
 

1 
30 
1 

2.0% 
 

0.2% 
1.8%  
0.0% 

13 
 

1 
12 
0 

Recommended interventions for PPH detection % 

n 
(N=1352 

observations in 
19 facilities) % 

n 
(N=38 

observations in 2 
facilities) % 

n 
(N=649 

observations in 6 
facilities) 

Abdominal uterine tonus assessment for early 
identification of uterine atony for all women postpartum 
during direct observations* 

64.4% 898 100.0% % 38 73.0% 474 

* Numerator: number of times uterine tone checked for 1st direct observation; Denominator: number of discrete HCP observations (women) 

Recommended interventions for PPH treatment (first-
response) % 

n 
(N=77 PPHs 
diagnosed) % 

n 
(N=7 PPHs 
diagnosed) % 

n 
(N=72 PPHs 
diagnosed) 

Oxytocin injection for PPH treatment 70.1% 54 100.0% 7 98.6% 71 

Ergometrine injection for PPH treatment (if oxytocin is 
unavailable or quality cannot be guaranteed) 

0.0% 0 0.0% 0 0.0% 0 

Fixed-dose oxytocin and ergometrine combination 
injection for PPH prevention (if oxytocin is unavailable or 
quality cannot be guaranteed) 

0.0% 0 0.0% 0 0.0% 0 
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Misoprostol for PPH treatment (if oxytocin is unavailable, 
quality cannot be guaranteed or did not stop the 
bleeding) 

Oral or sublingual 
Per Rectal 
Both Oral or Sublingual and Per Rectal 

41.6% 
 
 

15.6% 
29.9% 
3.9% 

32 
 
 

12 
23 
3 

28.6% 
 
 

0.0% 
28.6%  
0.0% 

2 
 
 

0 
2 
0 

36.1% 
 
 

1.4%  
34.7% 
0.0% 

26 
 
 

1 
25 
0 

Tranexamic acid (TXA) injection for PPH treatment 27.3%‡ 21‡ 100.0%‡ 7‡ 48.6%‡ 35‡ 

Isotonic crystalloids for fluid resuscitation of women with 
PPH 

62.3% 48 100.0% 7 79.2% 57 

Oxytocin in combination with controlled cord traction for 
retained placenta 

- 1 - None occurred - 3 

Uterine massage for conservative treatment of PPH 92.2% 71/77 100.0% 7/7 91.7% 66 

‡ Variations occur in standard care 

Recommended interventions for PPH treatment 
(refractory) % n % 

n 
 % n 

Uterine balloon tamponade (UBT) for refractory PPH 
treatment 

- None occurred - None occurred - 2 

Non-pneumatic anti-shock garment (NASG) as 
temporizing measure for definitive PPH care 

- 1 - None occurred - None occurred 

Uterine artery embolization for refractory PPH treatment - None occurred - None occurred - None occurred 

Bimanual uterine compression as temporizing measure  - 4 - None occurred - 26 

External aortic compression as temporizing measure for 
definitive PPH care

- None occurred - None occurred - None occurred 

Surgical interventions (laparotomy with vessel ligation or 
compressive sutures or hysterectomy) for refractory PPH 
treatment

- 1 - None occurred - None occurred 

Health system interventions % 
n 

(N=19 facilities) % 
n 

(N=2 facilities) % 
n 

(N=6 facilities) 

Formal protocols at health facilities for prevention and 
treatment of PPH 

Yes: 42.1% 
No: 47.4% 
Unknown: 
10.5% 

8 
9 
2 

Yes:100.0% 
No: 0.0 % 
Unknown: 
0.0% 

2 
0 
0 

Yes: 83.3 % 
No: 16.7 % 
Unknown: 
0.0% 

5 
1 
0 

Formal protocols for referral of women to a higher level of 
care for treatment of PPH 

Yes: 0.0% 
No: 100.0% 

0 
19 

Yes: 50.0% 
No: 50.0% 

1 
1 

Yes: 0.0% 
No: 
100.0% 

0 
6 

Simulations of PPH treatment for pre-service and in-
service training programs 

Yes: 5.3% 
No: 94.7% 

1 
18 

Yes: 100.0% 
No: 0.0% 

2 
0 

Yes: 83.3% 
No: 16.7% 

5 
6 
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