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Abstract
Complex interventions are needed to effectively tackle non-
communicable diseases. However, complex interventions can 
contain a mix of effective and ineffective actions. Process 
evaluation (PE) in public health research is of great value as 
it could clarify the mechanisms and contextual factors associ-
ated with variation in the outcomes, better identify effective 
components, and inform adaptation of the intervention. The 
aim of this paper is to demonstrate the value of PE through 
five case studies that span the research cycle. The interven-
tions include using digital health, salt reduction strategies, 
use of fixed dose combinations, and task shifting. Insights of 
the methods used, and the implications of the PE findings to 
the project, were discussed. PE of complex interventions can 
refute or confirm the hypothesized mechanisms of action, 
thereby enabling intervention refinement, and identifying 

Resumen
Las intervenciones complejas son necesarias para abordar 
eficazmente las enfermedades no transmisibles. Sin embargo, 
las intervenciones complejas pueden contener una mezcla 
de acciones eficaces e ineficaces. La evaluación de procesos 
(EP) en la investigación en salud pública es de gran valor, ya 
que puede aclarar los mecanismos y factores del contexto 
asociados con la variación de los resultados, identificar mejor 
los componentes eficaces e informar sobre la adaptación de 
las intervenciones. El objetivo de este artículo es demostrar el 
valor de la EP a través de cinco estudios de caso que abarcan 
el ciclo de investigación. Las intervenciones incluyen el uso 
de la salud digital, las estrategias de reducción de sal, el uso 
de combinaciones de dosis fijas y la “delegación de funcio-
nes”. Se discuten las implicancias de los métodos utilizados 
y del uso de los resultados de la EP para el proyecto. La EP 
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Achieving Sustainable Development Goal target 3.4 
of reducing premature mortality from non-commu-

nicable diseases (NCD), by one third in 2030, will require 
widescale implementation of effective interventions.1 
Interventions for NCD prevention and treatment may 
involve multiple components requiring implementation 
at different levels of the health system, and in other 
sectors beyond health.2,3 The so-called ‘best buys and 
other recommended interventions’ identified by the 
World Health Organisation (WHO) include a total of 88 
interventions, grouped by four key NCD risk factors, 
and six main objectives.4,5 Diverse cost-effective NCD 
interventions and enabling strategies may be included 
in different programs, which makes understanding the 
effectiveness and scalability of NCD interventions chal-
lenging. While most randomised controlled trials are 
designed to evaluate whether an intervention is effective 
in relation to a primary outcome (e.g. blood pressure 
control) at a particular endpoint (e.g. at six months of 
intervention), the complexity of intervening for NCDs 
requires a broader evidence base. Process evaluations 
(PE) provide, we argue below, complementary, and 
essential information for evaluation of public health 
NCD interventions. 
 PE is a methodology in implementation science that 
seeks to understand “What happened on the ground? 
and/or What needs to be improved?”.6 PE provides an 
analysis of context, intervention implementation and 
end-users’ perspectives.5,7

 In this paper, a group of researchers (the authors of 
this paper), who have conducted PEs of NCD interven-
tions in diverse country settings, present our experience 
of reflect on the value of PEs for public health interven-
tions aiming to address NCDs. The objective of this 
paper is to provide an overview of the evolution of PE; 
a brief summary of relevant implementation theories 
and frameworks and five case studies of PEs of NCD 
interventions from diverse contexts –these were con-
ducted in Peru, Mexico, India, China and Australia. In 
doing so, we hope to provide further insights about this 

methodology and the unique implications of PE findings 
to the practice and policy.

Evolution of process evaluation

The concept of PE appeared in the 1960s and was first 
developed by Suchman, though it was not labelled as 
“process evaluation”.8 He mentioned “In the course of 
evaluating the success or failure of a program, a great 
deal can be learned about how and why a program 
works or does not work…an analysis of process can 
have both administrative and scientific significance, 
particularly where the evaluation indicates that a pro-
gram is not working as expected”.8,9 Later, in the 1970s, 
the term ‘process evaluation’ and a definition was put 
forward by Green, Kreuter, Deeds, and Partridge: “In 
process evaluation, the object of interest is professional 
practice, and the standard of acceptability is appropri-
ate practice”.9,10 In the mid-1980s, a key publication by 
Basch and colleagues11 set the foundations for modern 
PE, highlighting its crucial role in ensuring avoidance 
of the type III error, specifically “evaluating a program 
that has not been adequately implemented”. In 2000 
Baranowski and Stables defined PE as entailing infor-
mation on components of recruitment, maintenance, 
context, resources, implementation, reach, barriers, ex-
posure, initial use, continued use and contamination.9,12

 The UK Medical Research Council (MRC) guidance 
on complex interventions in 2000,13 updated in 2008,14 
summarises previous definitions and scope of PEs. In 
2015, Moore and colleagues published practical guid-
ance for PE and an evaluation framework which includ-
ed context, mechanisms of impact and implementation 
outcomes.7 Moore and colleagues highlighted that PE is 
to “be used to assess fidelity and quality of implementa-
tion, clarify causal mechanisms and identify contextual 
factors associated with variation in outcomes”.14 While 
the importance of PEs is now accepted by funding 
bodies and researchers,15 the application of available 
guidance about how to conduct PEs is patchy.16 

implementation strategies that can address local contextual 
needs, so as to improve service delivery and public health 
outcomes. 

Keywords: implementation science; process assessment; 
noncommunicable diseases

de intervenciones complejas puede refutar o confirmar los 
mecanismos de acción hipotetizados, permitiendo así el 
perfeccionamiento de la intervención y la identificación de 
estrategias de implementación que puedan abordar las ne-
cesidades contextuales locales, a fin de mejorar la prestación 
de servicios y los resultados en salud pública. 

Palabras clave: ciencia de la implementación; evaluación de 
procesos; enfermedades no transmisibles
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Which implementation science 
frameworks and theories can be applied in 
process evaluation?

Within the field of implementation science, theo-
retical frameworks, theories and models can help 
facilitate the description, explanation and systematic 
evaluation of program implementation.17 Nilsen and 
colleagues described theoretical approaches and 
organized them in: (i) process models to guide the 
process to translate research in practice; (ii) evalu-
ation frameworks to evaluate implementation; and 
(iii) classic and implementation theories as well as 
determinant frameworks to describe or explain influ-
ences on implementation outcomes.17,18 Indeed, there 
are a range of theoretical approaches published and 
developed specifically for use in PE based on different 
contexts, settings and sectors.19 Table I20-38 summarises 
the advantages and disadvantages of some common 
approaches, with some illustrative examples. 

How do we conduct PE? Illustrative field-
case studies

Case studies and an overall synthesis developed from 
the authors’ involvement in five PEs of NCD interven-
tions in Latin America and the Asia Pacific region are 
provided below, with further details in table II.39-45 A 
short description of each PE, the methods used, and 
the implications of the findings are provided, followed 
by a synthesis of our learnings. These case studies span 
the research cycle -from pilot randomised controlled 
trial/cluster randomised controlled trial (RCT/cRCT) 
to post trial PE. 

Case 1. Assessing the feasibility, acceptability, patient 
satisfaction, and recruitment strategies in two pilot 
studies of Conemo, a digital intervention addressing 
depression in people with comorbid hypertension and/
or diabetes in Peru.

Process evaluation aims. To assess: (i) the feasibility of 
implementing Conemo within the public health system; 
(ii) the acceptability and satisfaction of patients with 
Conemo; and (iii) the recruitment strategies.

Methods of the PE. The pilot studies were implemented 
in 2015 and 2016, including 33 patients with hyperten-
sion and/or diabetes and clinically relevant depressive 
symptoms (Patient Health Questionnaire-9 [PHQ-9] 
score ≥10) attending public healthcare facilities. The 
first pilot included a hired nurse to support the pa-
tients, whereas the second worked with six nurses 

from the public system. A mixed-methods approach 
was used, combining data captured automatically by 
the Conemo technology system to monitor patients 
and nurses’ performances (e.g. completion of sessions), 
a baseline and follow-up surveys with patients (n=31), 
and semi-structured interviews with patients (n=29) and 
nurses (n=6). Detailed methods and results have been 
published elsewhere.46,47

Implications of the methods. The use of a mixed-method 
approach, combining three data collection methods 
and gathering information at multiple time points, 
provided a rich and comprehensive data that was useful 
for identifying which intervention features should be 
maintained, and where improvements were required. 
A key challenge was that, after identifying potential 
improvements through the PE, there was too little time 
and resources allocated to optimally modify the inter-
vention prior to the full trial.

Implications for the project. The results suggested that 
Conemo was potentially effective and well accepted 
by the patients, and that it was feasible to conduct an 
RCT with the recruitment strategies used. Based on 
patients’ suggestions and experiences, the Conemo 
application was significantly improved, enriching its 
content, adding new features and activities to make it 
more tailored and interactive, including the addition of 
more videos and testimonies from patients. The train-
ing for the application was improved with enhanced 
instructions and a training video, and the installation 
of the app was simplified to make it easier and faster. 
The nurse dashboard, used to monitor their patients, 
was redesigned to make the nurses’ work and the 
patients follow-up easier. Importantly, after the pilot 
studies, and considering the work overload of the 
health system professionals, three project nurses were 
hired to support 216 patients receiving Conemo in the 
RCT. The trial in Peru found a positive intervention 
effect48 supporting the value of this mixed methods 
PE during the pilot phase.

Case 2. Assessing the feasibility and acceptability 
of AppSalt platform delivered in schools in China 
to reduce excessive salt intake to inform scale-up in 
EduSaltS.

Process evaluation aim. A nested PE was designed and 
conducted to analyze the implementation of the inter-
vention in real-world settings and collect evidence to 
optimize the intervention design in EduSaltS program 
to promote the scaling-up of a school-based education 
program to reduce salt in China.
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Methods of the PE. Informed by the framework proposed 
by Linnan and Steckler,49 the PE evaluated five dimen-
sions: fidelity, dose delivered, dose received, reach, 
and contextual factors. A mixed-method approach 
was adopted, with quantitative data and qualitative 
data collected sequentially. Quantitative data were col-
lected during the intervention process, which included 
routinely collected monitoring data, app usage metrics 
and activity logs. Qualitative data were collected in 
one-on-one semi-structured interviews with purpo-
sively selected students (n=33), adult family members 
(n=33), teachers (n=9), heads of schools (n=9), and key 
informants from local health and education departments 
(n=8). The overall participation rate and intervention ac-
tivities were calculated and compared across study sites. 
The data were analysed thematically using Nvivo 12. 
Quantitative data and qualitative data were integrated 
during the process of data analysis and interpretation.

Implications of the methods. The PE framework by Linnan 
and Steckler was found to be practical and fit for pur-
pose. The framework emphasises participants’ interac-
tions with intervention strategies, with less emphasis on 
the broader setting which could influence the implemen-
tation and scaling up. In the future, this PE framework 
will be combined with the MRC framework or RE-AIM 
framework to guide the PE of EduSaltS program.

Implications for the project. The PE demonstrated the 
feasibility and acceptability of using smartphone ap-
plications in the education system to engage families in 
China to reduce excessive salt intake. It also identified 
potential barriers to scale up that will be accommo-
dated in future scale-up of EduSaltS program to other 
provinces in China, including accommodating more 
flexibility in the intervention design for various socio-
economic settings. For example, a combination of online 
and offline salt reduction intervention package will be 
designed in the EduSaltS program, allowing policy mak-
ers to choose suitable intervention activities according 
to their local context. In addition, based on suggestions 
from end-users, cartoon style characters will be used in 
the intervention materials to improve its attractiveness 
to the target populations.

Case 3. Using Normalization Process Theory in an 
implementation study evaluating the sustainability and 
potential scale-up of Meta Salud Diabetes alongside a 
cluster-randomized controlled trial in Mexico. 

Process evaluation aim. To evaluate sustainability and 
potential scale-up of the intervention, including a con-
tinuous PE to understand the barriers and facilitators 

to implementing Meta Salud Diabetes (MSD) under 
existing conditions within the Mexican health system.50

Methods of the PE. MSD was implemented in 12 health 
centers operated by the Ministry of Health in the Mexi-
can state of Sonora. Existing health center staff in charge 
of facilitating Grupos de Ayuda Mutua (GAM) –support 
groups for patients with chronic diseases– were trained 
in the MSD curriculum and enrolled at least 20 partici-
pants with Type 2 Diabetes Mellitus into the 13-week 
intervention. Risk factors for cardiovascular disease 
were assessed at baseline, three months (immediately 
after the intervention) and at 12 months. Outcomes in 
the participants from the intervention group were com-
pared to those in control group, drawn from 10 health 
centers. Extensive qualitative data were collected and 
analyzed using Normalization Process Theory (NPT). 
Data sources included MSD session observation at the 
intervention sites to assess fidelity; stakeholder meet-
ings (n=34) to engage health center leadership and 
staff and feedback meetings with facilitators after MSD 
implementation. Further data were collected from four 
successful intervention sites to develop case studies of 
these sites. Further, in-depth interviews were conducted 
with federal and state health officials (n=16) to explore 
barriers and facilitators to scale-up.

Implications of the methods and for the project. While 
the trial showed positive intervention effects, the PE 
revealed considerable barriers to wider-scale imple-
mentation. Qualitative data analysis using NPT as a 
framework was instrumental in allowing researchers 
and health system partners to identify pertinent policy 
recommendations for both the local and national level. 
These included recommendations for adapting MSD to 
different contexts and prioritizing continuous training in 
health promotion for primary-level health centre staff. 
NPT was useful and relatively straightforward to apply 
for researchers with a social science and public health 
background, but may be difficult to use by health center 
staff during future scale-up; other, more accessible and 
less time-consuming PE tools would be needed for this 
purpose.

Case 4. Using a Realist lens to understand health provid-
ers’ and patients’ perspectives of the fixed-dose combi-
nation polypill, and pragmatic trial implementation in 
primary health care in Australia. 

Process evaluation aim. To explore health provider and 
patient attitudes toward the use of a cardiovascular 
polypill, and barriers and facilitators to trial imple-
mentation.43 
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Methods of the PE. For the PE of Kanyini GAP; in-depth, 
semi-structured interviews (n=94) were conducted 
with patients and health providers from the Australian 
primary care system, including private general prac-
tices and Indigenous Health Services. The interviews 
explored acceptability of polypill strategy, factors im-
pacting adherence to medication, and pragmatic trial 
implementation at these primary care facilities, most 
of which had had very limited prior engagement in 
research studies. The data were analysed thematically, 
drawing on a realist lens to identify context, mechanisms 
and outcomes of the intervention. 

Implications of the methods. The PE was highly resource- 
and time-intensive. A maximum purposive sampling 
frame was used that resulted in a large sample for face- 
to-face individual interviews, across three states in Aus-
tralia. This would not have been feasible if not for the 
success of a supplementary grant funding application. 
Two trained qualitative researchers conducted inductive 
and deductive analysis to map out the relationships 
across emerging codes. The realist lens was helpful in 
drawing together all the disparate codes meaningfully 
across the individual, organisational and policy level 
contexts, and to unpack for whom, how, why and in 
what contexts, the polypill worked. 

Implications for the project. The PE was useful in guiding 
next steps for the intervention in the following ways. 
First, it informed the next National Health and Medi-
cal Research Council funded pragmatic RCT’s use of 
multiple polypill versions to address high risk patients, 
and was supplemented by a pharmacist intervention 
targeting patient knowledge, attitudes and behaviour 
towards their CVD medications.51 Second, lessons learnt 
about trial implementation, such as staff difficulties in 
balancing service delivery with research in the polypill 
trial, especially at busy Indigenous health services, 
provided useful recommendations for future trials.44,45 
Third, the PE findings of the polypill’s acceptability, and 
limitations were reported in the application for inclusion 
of the polypill in WHO’s essential medicines list, which 
informs countries’ procurement of medicines.52 

Case 5. Using the RE-AIM framework and Realist lens 
to understand the mechanisms resulting in variation of 
outcomes in a cluster RCT of SMARTHealth, a digitally 
enabled primary health care strengthening intervention 
in India.

Process evaluation aim. By examining how implementation 
and outcomes differed across the clusters, this PE aimed 
to identify how local context influenced trial outcomes.

Methods of the PE. The researchers conducted a cluster-
level analysis of the trial monitoring and outcome data. 
This included, for each trial cluster, percent of the target 
population screened for cardiovascular risk by Accred-
ited Social Health Activitists (ASHA), percent high risk 
followed up by ASHAs and doctors, and proportions of 
the target population taking indicated blood pressure 
medications, adopting guideline-indicated lifestyle 
changes, and with target levels of blood pressure control. 
Guided by the RE-AIM framework for evaluating public 
health interventions, trained interviewers conducted 
focus groups with ASHAs (n=14) and interviews with 
primary health care facility doctors and ASHAs (n=12), 
and post-hoc interviews with field team managers to 
test emerging themes. Drawing on principles of realist 
evaluation, the researchers developed explanations for 
how local contextual factors may have influenced trial 
outcomes.

Implications of the methods. There are many different 
aspects of context that may influence the effectiveness 
of interventions in local primary health care systems. 
The RE-AIM framework while helpful in many respects, 
does not strongly emphasise contextual factors. In future 
PEs, more systematic data collection about how the in-
tervention interacts with local contextual factors would 
be useful. For example, in this PE, it would have been 
helpful to explore with more depth and rigour what 
local resources community members used following 
ASHA screening, and with what effects. Also, some 
important issues only emerged during implementa-
tion of the trial. PEs need to aim to adapt to emerging 
findings and issues, and include flexibility in apply-
ing methods. The post-hoc interviews with field team 
managers, elicited their insights into explanations for 
observed outcomes, and was an effective and useful way 
to expand the scope of data available for the study. This 
had not been part of the original design.

Implications for the project. The finding of wide variation 
in trial outcomes supports calls made by others for more 
emphasis and publication about consistency of effects 
that can help interpret trial results. By exploring how the 
intervention achieved its effects in different local con-
texts, strategies were identified to enhance effectiveness 
of similar interventions in various local contexts. These 
are relevant for scale-up of Digital Health Interventions 
into primary health care systems in India and beyond. 
The trial PE findings underscored the importance of 
earlier intervention modifications (addressing barriers 
in medication supply and support to Primary Healthcare 
Centre doctors to conduct village visits), but also identi-
fied where and how wider aspects of the local context 
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outside the government service sector (such as trust in 
services, quality of care received by other providers) 
were important local influences on trial outcomes.

Discussion
Looking across the case studies, we have illustrated 
how PE can be applied meaningfully across the research 
cycle, enabling us to better understand for whom, how 
and why the interventions were implemented in the 
field; which is of great value to public health interven-
tions. Process evaluation findings could help to improve 
intervention design and its future implementation 
within local health system structures. The diversity of 
methodologies applied show that there is flexibility in 
how PE can be conducted, but that fundamentally it 
involves a better understanding of contextual factors, 
the mechanisms influencing feasibility, adoption and 
acceptability of the intervention, and ways to evaluate 
implementation fidelity to account for type III error. 
 The described field cases have two common char-
acteristics: involvement of stakeholders, and the use 
of a theory driven evaluation based on intervention 
theory. During evaluation of health system interven-
tions, interviews should be conducted not only with 
study participants and health providers but also with 
health authorities, community members and decision-
makers. This stakeholder involvement is crucial, as the 
sustainability and scale-up of the interventions rely on 
buy-in from different stakeholders and provision of re-
sources. Being clear about the underlying theory of how 
the intervention works, can be a useful way to co-design 
with stakeholders in developing an appropriate inter-
vention; identify feasible implementation strategies, and 
unpack outcome variations within the local context to 
improve the intervention. Indeed a theory-driven evalu-
ation aligns with current MRC guidance as it enables 
a systematic and comprehensive evaluation. However, 
even while the use of theories or frameworks for PE is 
relevant and encouraged, the wide array of frameworks 
available and their diversity, presents a challenge to 
researchers to select the most appropriate for their PE, 
and to operationalising them. Some advantages and 
disadvantages have been identified, and at times (table 
II) it may be helpful to use more than one framework 
and/or theory at different stages of the PE, or to help 
unpack different types of outcomes and their influences. 
 Through the use of PE, in collaboration with stake-
holders, researchers can identify strategies to overcome 
implementation barriers in real time, and optimise trial 
implementation. For instance, identifying health system 
and staff characteristics that are needed to facilitate 
intervention implementation or what health system 

building blocks are needed to improve the interven-
tion impact (e.g., Conemo: limited human resources 
available; SMARTHealth: low availability of medicines; 
EDUSalt: health education curriculum; MSD: continu-
ous training). 
 Importantly, regardless of the trial outcomes, PE 
provides a much- needed understanding to refute or 
confirm the hypothesized mechanism of action of the 
complex intervention. Ideally this can be done at the 
pilot/feasibility phase during which the intervention 
design can be optimised. It can also be done post hoc, 
as seen in Polypill and SMARTHealth case studies.44,53 
 However, in our experience, PE can be time- and 
resource-consuming, and often gets relegated in priority 
and resource and personnel allocation; when research-
ers, and funders prioritize quantitative findings that 
are more easily published in high impact journals. Ad-
ditionally, the research team should carefully consider 
what staff (additional researchers or existing health 
staff) could help in the data collection and allocate suf-
ficient resources for training. For example, in Mexico, 
without well-documented PE data, it is difficult to 
engage public policymakers and other key partners 
involved in intervention scale-up. Furthermore, PE must 
be continued during scale-up to help enable successful 
implementation in different settings. This points to the 
need for accessible yet effective PE tools. Secondly, to 
be efficient, with PEs embedded early in the research 
cycle, we should be clear of core questions and ensure 
that the data collection is meaningful and targeted. 
This includes prospectively collected process data 
with streamlined project management tools. Thereby, 
reinforcing the benefit of having a clear theory-driven 
evaluation framework and data sources identified a-
priori, iterative analysis, and with sufficient flexibility 
in collecting new data if required.
 Research projects will often need to make changes 
based on PE results in real-time or for future practice. 
This is not always easy to do in an RCT, given current 
funding incentives and requirements. As illustrated by 
the field cases provided in this paper, PE can be useful 
to inform adaptation of interventions prior to trials, for 
guiding transferability of interventions at local, national 
and global levels, improving the features of e-health 
components, and identifying barriers to wider-scale 
implementation. 

Conclusions

PE goes beyond p-values and aids interpretation of 
overall trial results. It helps to identify both positive and 
negative (unintended) outcomes, for whom, and why 
interventions are effective. It also provides the basis for 
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identifying what needs to change or to be refined to en-
able more effective implementation.9 As shown in this 
paper, PE has evolved in the last decades, and further 
development is needed. The field cases presented here 
showed the value of embedding PE across the research 
cycle, as well as the diversity of methods and approaches 
to collect and analyze data. Insights related to implica-
tions of the methods used and for the project, as well 
as insights of the theories and frameworks can be used 
by other researchers to promote and improve PE meth-
odology, and contribute significantly to implementation 
science with a long-term vision of improving population 
health and reducing premature mortality from NCD by 
a third in 2030. 
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