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Abstract

Background: Process evaluation is increasingly recognized as an important component of effective implementation
research and yet, there has been surprisingly little work to understand what constitutes best practice. Researchers
use different methodologies describing causal pathways and understanding barriers and facilitators to implementation of
interventions in diverse contexts and settings. We report on challenges and lessons learned from undertaking process
evaluation of seven hypertension intervention trials funded through the Global Alliance of Chronic Diseases (GACD).

Methods: Preliminary data collected from the GACD hypertension teams in 2015 were used to inform a template for
data collection. Case study themes included: (1) description of the intervention, (2) objectives of the process evaluation,
(3) methods including theoretical basis, (4) main findings of the study and the process evaluation, (5) implications for the
project, policy and research practice and (6) lessons for future process evaluations. The information was summarized and
reported descriptively and narratively and key lessons were identified.

Results: The case studies were from low- and middle-income countries and Indigenous communities in Canada. They
were implementation research projects with intervention arm. Six theoretical approaches were used but most comprised
of mixed-methods approaches. Fach of the process evaluations generated findings on whether interventions were
implemented with fidelity, the extent of capacity building, contextual factors and the extent to which relationships
between researchers and community impacted on intervention implementation. The most important learning was that
although process evaluation is time consuming, it enhances understanding of factors affecting implementation of
complex interventions. The research highlighted the need to initiate process evaluations early on in the project, to help
guide design of the intervention; and the importance of effective communication between researchers responsible for
trial implementation, process evaluation and outcome evaluation.
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be translated to other contexts.

income countries, Hypertension

Conclusion: This research demonstrates the important role of process evaluation in understanding implementation
process of complex interventions. This can help to highlight a broad range of system requirements such as new policies
and capacity building to support implementation. Process evaluation is crucial in understanding contextual factors that
may impact intervention implementation which is important in considering whether or not the intervention can

Keywords: Process evaluation, Implementation science, Complex interventions, Mixed-methods, Low and middle-

Background

A substantial challenge faced by implementation re-
searchers is to understand if, why and how an interven-
tion has worked in a real world context, and to explain
how research that has demonstrated effectiveness in one
context may or may not be effective in another context
or setting [1]. Process evaluation provides a process by
which researchers can explain the outcomes resulting
from complex interventions that often have nonlinear
implementation processes. Most trials are designed to
evaluate whether an intervention is effective in relation
to one, or more, easily measureable outcome indicator
(e.g. blood pressure). Process evaluations provide
additional information on the implementation process,
how different structures and resources were used, the
role, participation and reasoning of different actors [2, 3],
contextual factors, and how all these might have impacted
the outcomes [4].

Several authors have argued that in complex inter-
ventions, process measures used to examine the success of
the implementation strategy, must be separated from
outcomes that assess the success of the intervention itself
[5]. The recent Standards of Reporting Implementation
Studies (StarRI) statement consolidates and supports this
concept [6, 7]. Given the significance of the causal path-
way of a research intervention, which is crucial to future
policy and program decisions, it is helpful to understand
how different research programs, in different settings,
employ process evaluation and the lessons that emerge
from these approaches.

Since 2009, the Global Alliance for Chronic Diseases
(GACD) has facilitated the funding and global collabo-
ration of 49 innovative research projects for the preven-
tion and management of chronic non-communicable
diseases [8] with funding from GACD member agencies."
Process evaluation has increased in importance and is
now an explicit criterion for project funding through this
program. The objective of this paper is therefore to
describe the different process evaluation approaches used
in the first round of GACD projects related to hyper-
tension, and to document the findings and lessons learned
in various global settings.

Methods

Data collection

Preliminary data on how the projects planned their
process evaluations, were collected from the 15
hypertension research teams in the network in 2015
and was used to develop a data collection tool. This
tool was then used to collate case study information
from seven projects based on the following themes:
(1) description of the intervention, (2) objectives of
the process evaluation, (3) approach (including theor-
etical basis, main sources of data and analysis
methods), (4) main findings of the study and the
process evaluation, (5) implications for the project,
policy and research practice and (6) lessons for future
process evaluations. The case study approach recog-
nizes that projects were at different stages of inter-
vention/ evaluation. Each process evaluation was
nested within an intervention study that was either
completed or nearly completed.

Data analysis

Information relevant to each of the agreed themes
was documented by FL and JW using a data extrac-
tion sheet (see Table 1). The information was summa-
rized and reported descriptively and narratively in
relation to the themes above. Overarching issues were
identified by the working group that had been estab-
lished to oversee the project. The working group
comprised researchers who had all been involved in
the different process evaluations and helped to draw
out the main implications of the process evaluation
with respect to project and policy, as well as lessons
to inform future process evaluations.

Results

Countries and interventions studied

The seven process evaluations were from low- and
middle-income countries (LMICs) that had either com-
pleted or nearly completed their process evaluations
including Fiji and Samoa, South Africa, Kenya, Peru,
India, Sri Lanka, Tanzania and indigenous communities
in Canada, (Table 1). The countries referred to in this



Page 3 of 11

953

(2019) 19

Limbani et al. BMC Public Health

PINOYS UOIEN[EAD S59301d ‘7
UonUaAIUI
x9|dwod Ul [ednud S|
(Bunss1 pue ‘suoissnasip
‘SUOIIBAIDSCO JO
uoleuIquIod ‘PAlelueNb
pue aAllellenb)

yoeoidde Ajjepow-niniy ‘|

‘S|eu1 ul

uonen(eAs ssexoid Jo

Ued 3q pinoys ydJeasal

SAIBWIOS T
Bulpuelsiapun [einynd
‘9bpajmouy| [e0| sanjea
yoieasay Aloredpiped

paseg Alunwiwo) ‘|

IX91UOD Ul 3SIDAIP
3q ued eale |ed1ydeiboab
SWeS 3yl UIyum a1
1841 sa1s Apnis 'z

sjeuy

pPa||011UOD PazZIWOpUEI

YIM pauIquiod

90 pue Juswa|dwod
Ued suonen[eAd 1sijeay ‘|

e1ep uopenjead ssaxo0id

4o AlpiieA ay1 adueyUd 01
uonenbuely pue bBupd3YD
-SS0JD IO SMO|[e $32INOS
PIEP |RISASS PUB SPOYIDW
paxiw buisn "¢

suoneldepe A1essa0au ULIOUl
0} pouad UonuaAIRIUI BY}
noybnoiyy auop g pjnoys
ssa201d uonelusw|dwi
3y} JO SaINseaw pue
SMIIAIRIUL J2P|OYNeIS 7
Buiules| oy

Sppe inq eyep

3sAjeue pue 103(|02

01 Buwinsuod

awin pue buibuajieyd ‘|

Avjopy

welboud Joj Alessadau

2doUe||I9AINS pue ‘uoddns
‘buuten buinupuod °|

‘uonejuawa|dul
10} sabuajieyd
pue syibuans
Anusp) ¢
SIayDIeasal pue
AIUNWWOD U9aM1aq
anbojelp bujobuo
ys1|geisa 0} pasN ‘7
sbpajmouy
|ed0] buisn
uonuaniul edaid
03 Juenodw|

BuyIys 3sey ul

SS9DDNS 10} [BIUSSSD

2Je ‘suonejal poob

pue juswdinba

[eUOROUNS MH

p||s Wuswabeuew
puons |

diysiapes| uswuIaA0b
puons ainbal
SUOIUSAIIUI [I0IDSS
-HINN
EEIREIENY
uopneuawadul
Jeap> pue awin
2J0Wl pasu
SUONUDAIDIUI
Adljod xoidwo) -

%S SI9Yl0 10U pue sease
WS Ul Juedyiubls buuiely
MHD [BIIU] 'SPMHD Buowse
Alspy uoneusws|dw
MOT :UOIJeN|BAT SS3D01d

‘Aemuspun
S sasAleue 1ng ‘pais|dulod
ApNi1S :S9WO02IN0 (el ]

9bueyd Joineyaq 1oy
uoleApow s,uonendod oy
1uaNIBUOD sabessaw 1xa) JO
Juswdolanap pawlojul Siy |
“Wwayy Inoge 334 syuaidipal
MOY pue SIayDIeasal

Aq paieald sabessaw

1X3) U9aMIaq sapuedaids|p
PaMOYS :YDI1easal SAIIRWIOS

BuIobUQ SWOINO el

‘uoneluswa|dull paidaje sio1de)

W3sAs Y3eaH uawiulodde
0} 9dualaype syuaned
pasealnul pue Ja11ag uoiduny
SOIUID SpewW UohUaAIIU|
MHT :uonen|eAs ssa301d

aA0Jdwl Jou
pIp uolsuauadAy 4o [013U0d
uole|ndod :2WodIno (el

‘paysiigelsa Ansnpul buibebua
10} swisiueydaw pue sapijod
JUSWUISAOH Ul paweaisulew
uodNPaIJ Jes ‘paseanul
Avoeded ydJeasal I2AIMOH
'SI01DB) [BNIXIUOD 01 aNpP

3leasawil uiyum AuRpY [N} yum

UquwC\_EQC\__ JOU uonua/AIU|
‘uonen|eAs sse20.1dq

"JoIneYaq 3sn-1es
ul siuswaAoIdul] SWos

pue 1jes jo 1oedwi aAnebau
JO SS3URIPME PaSEaIOU|
‘el 1jes

UeaW Ul suonanpal 1uedyIubIs
A||BD11S11B1S ON :DUWODINO [Bli]

‘Suoneulwex
[e21u1d

pue $1s8) UM
‘s101e21pul ssad0id
JO UoI123|0d
‘suoissnosip dnoib
snooj ‘AanIng
SPOY1aW PaXI

sdnoib snooy

pue SMalAIRIUL
‘Aunwiwiod pue
SI9UDIRASAI UM
SUOISSaS UOISSNISIP
SAID3|JRY
“uoneluawa|duwl
10 $310U YdJeasay
SPOY1aW PSXIA

SalleIp ‘SMaIAISUI
‘suolssnosip dnoib
SND0J 'SUOIIBAISSGQ
SPOYIRDUW PAXIN

elep Asnns

1jes uonendod Jo
siskleue-gns ‘exep
Bupoyuow aunnos
4O U030
‘SMaIAIIU|
Spoy1aw paxiy

Somawely NIy-3y yoeoiddy

‘uonusial pue

abeyul| a1ed 01 slauieq pue
suondadiad 1usied ‘sapninie
‘UoIURIBI | IS ‘SBpa|MOU
MHD "Aljepy buluiuiRieq

youeasas Aojedpined
paseq Ayunwiwod :yoeoiddy

salba1ens
UOIIUDAIDIUL Y} WojUl

0} UDIeasal aAIlewloy Jo ued se

s95UaNbasSUOD papuaruIuN pue

92UaNJBUOD [RININD ‘BUIYS Ysel
‘uoilusAIRIUL 3yl Jo ABojouyday
‘UOIIUSAISIUI Y1 JO Siusuodwod

QAR Jofew Y3 $Sasse O]

uonen|eAd 3sijeay :yoeoiddy

$3WO01N0

juaied ul sabueyd 01 P3| 1eyl
$955920.d pue swisiueydsW
pue 1X31U0d uonejuswaldul
‘uonuaAIIUL aY) Buidoansp
Jo ssad0id Bulpueisiapun

SIOMBUWIRL) UOIBN|PAD
ssao0ld DY :yoeouddy

sweiboud a1niny 10) SUOSSI)|
pue A[IgISea) 1Xa1U0d ‘950p
‘A1jsply 'yoeal bulpuelsispun

SAUNWWIOD [eany :BunIas

uolsuauadAy yum sjdoad jo
UonUSIaI pue abeyul| sealdul
0} ABbojouyday auoydiuews
pue ABa1es1s Uo[RedIUNWILIOD
|BIOIABYSQ PaIO|ie)

e yum paddinbs (MHD)
SIYIOM Y3eaH Aunuwiuwiod

eljuezue|
Ul S9IUNWWOD [eINJ pue
epeurd Ul s2UNWWOod
snouabipul :Bumes

‘siapinoid
2Jed y3jeay Joj uoddns
uolsidap buliey|ioe) pue

1UaWabeURUI-JSS UOISUSURdAY

Juaped buploddns
sabessawl 1x21 SIS 31ed Y1jeaH

SoIUlD |end HDCE»mw

SHOM [BDIUI[D UO SND0) 0}

sasinu Burealy pue sysel ajdwis

Buptenspun Aq uolsuauadAy
4O Juswabeuew buiroidwi
(MH) sipiom yijeay Aeq

"apim uonendod :bumas

"R [eS 3dNpas 0} abueyd
JolneYaq 4o} Uolez|jiqouw
AUNWWod pue sjeaw

pue spooj Ul 1[es 9oNpal 0}
SaAIzeIIUl A01j0d JUSWIUISAOD

- 7107 |ndy) 13foid

|eU} pa||0auU0d
pazIWopues J2IsnNP
oguN| pue 1eJ|soY| - eAUSY
UI9ISaM [eand Ul ainssaid
poo|q 3onpai 01 aJed
uojsuauadAy 01 UoRUII
pue sbeyul| buiziwndo

(2107 |udy) :uonesigngd
(£10T Arenuer
— 710z Asenuer) 103fold

‘|eul paziwopuel aAindadsold v

(eluezue] ul SsIUNWWOD

|eANJ pUe epeue) Ul
SaNIUNWWOD snouabipul ul d4g
19M0o7 Bumeo ul Juswabeuepy
pue uondy buibebu3
—uojsuauadAy bujsoubelq

(£10T 43qWianoN)
:uonedljgnd

Sloc

19quwaQ - £10¢ Hdy)
130l

‘[eLY P3)|0UOD
paziwopuel J1snp
edu)y Yyinos ebuejeuwundyy
Ul 218D DJUOIYD pa3eibaul
2dUBYUD 0 JoYIOM

yijeay Ae| paseq-oiuid

v BdUy YInos |enl

Ul uoisuauadAy buneal|

(8107 1snbny) uonedlignd ‘(510¢

Jaqwiadaq - €107 Asenuer)
‘(POWES) 123f01d

8107 Asenuer :uonedijgnd
910z 3snBny- 710z snbny
{(1f14) 13foud

‘ubisap Apnis 1s0d-aud

(eowieg

pue 1f4) spuejs| dy1oed
2yl Ul sweiboid uondnpal
1[ES JO SSaUSANDRYS 150D

uonen|eAs ssaoid
10§ SUOSSS

Aorjod
pue 103f0id oy
suoneddw|

sbuipuy uepy

S22JN0S
elep /Spouiaw

yoeoidde |ed11210343 pue
S9A1123(C0 UoNeNeAT $59201d

uonejndod 1a64e1 /UoRUSAIIU|

Anunod pue Apnis

S3IPNIS 3SBD USASS WOl SUossa| pue suoneddul ‘ssydeoidde uonen|eas ssadold | ajqer



Page 4 of 11

953

(2019) 19

Limbani et al. BMC Public Health

'sNsal
|euy Ag pssuanpuiun
SM3IA Bupiojdxa Ul

sdjoy ‘a|qejieAe d1e synsal
|BLI} 21043 P31D3||0D Blep
UoIBN[BAS $53201d “|

spoyiaw
awies ay3 buisn sayis
[BIN}ND JUSISYIP € Ul elep
103||02 0} YNdIPIA T
UOIUSAISIUI 34} JO
pulpueisispun yidap-ul
ue aneb spoyisul PaXIA ‘|

awin uonejuswaldul
a3 Inoybnoiy) pue
Buluuibag ay3 1e ‘Ajpareadal

Adeisyy uoneuiquiod jo
Ajige|ieAe ay1 buunsug 'z
Adeiayy uoneuiquiod

Bulpnpul uoisuauadAy

4o Juswabeuew

2y} Joj SiauonIdeld
|esousn jo bulurel] ‘|

SYHSY 10§ S9ARUIUI
pue uoleIsUNWaI
Ajwiy 10y pasN €
uolsiaiedns
pue ‘bujuieiial
‘Bululel} sAlRAOUUL
pue aAORIUI
91enbspe Jo sduenodul| 7
SODN 104 S|elaiew
puiuien a1eudoidde
A|[eanyn> 1oy pasN ‘L

150D |epuUeUl
INOYIM 1[eS 10§ 3INIASgNS
e Buipiroid Ag pasealoul
sem adueydaddy ‘¢

sjleaw Hupedaid asoyy
196.e1 01 uenodw| 7

‘payodal

2I9M $3NSS| A19Jes Jofew

ON ‘|0U0D dg 1uedyublis pue
(Buisop Aep e aduo ‘|jid 3jbuIs)
3sn Jo 3sea s Jo asnedaq |id
9|du3 ay1 payl| siapiroid pue

S1U3lRy (UONEN|RAS $S8D0.d

‘318D ensn 01 paledwod s1abiel

ainssaid poojq lIsy1 paydeal
wije UoRUBAISIUL B3 Ul
sjuaned IO SBWOINO [ell]

sajoJ oYy paredaidde
Alunuwiwo) “Aj2endoldde
UOIIUSAIIUI Y3 P3ISAIIRP
SYHSY "UOIIRAIOW pue *
‘abpajmou Ul sebueyd oy
pa| pue 3|qIseay sem bBujues
VHSY :UONeN[eAS $5320.d

‘Aemuapun
S sasAeue 1Ng ‘pa1s|dulod
ApNiS :S9WO02IN0 [el |

21MNSgNS 1jes padNPoIIU
A9y} Uaym siaquiaw

Alluiey 1NSUOD 10U PIP USWOAN
"91N3ISgNS 1jes 3y} Jo xeldn
pa1el|iDe) SIayDIeasal pue
AUNWIWOD UaMIQ SUONe[RI
POOD) :UOIEN|BAD SS3D01d

SMaIAIRIUL
PRINIDNNS-IWSS

‘syiodal bunssw
UORUSAIIUI
‘suolssnosip dnolb
SN20J ‘SMIIAIRIU|
SpoyIaW PaxIN

poylaw sisAjeue
}IoMawel :yoeolddy

"uonejuswa|dul 01 siolel|idey
pue sialleq pue aduaLAXd
siapinoid pue syuaned
‘synsaJ ay3 pulyaq Aejdiaiu
JI3Y1 pue si01oey bunebisaaul

|9pOW UopeN|eAS [9A3)
1noy sypLeduny yoeoiddy

SaWodINo Bululel) YHSY 9yl uo
pa1oedull aAeY 1YbIW 1By
10128} pue Allapl buissassy

uondadiad sispjoyayers
19410 pue swuedpiyed
Apnis bulpueisispun
:ABojousawiouayd :yoeoiddy

21N113sgns 1jes 1oy
10edwl yijeay paaiediad pue
21Msgns 1jes bupnpoiul
0} SI01el|IDB) puUP SIallieq

sjendsoy

uegin || ul syuswyedsp
1uaedino Ul uoisusadAy
Yum syuaned :bumas

|0J1U0D UoIsuauadAy
Buiroldwir oy (jid oyduy)

[1d Bupamoy ainssaud poojq
2UO-UI-921Y} ‘950pP- Jjey e Jo
uswibal Juswiesn paydwis

elpy|
[eans Ul suoibai ¢ BUINISSG

|0J3U0D dg 2A0idwil pue
sinolAeyaq JuaWabeurw-4as
1dope 03 uoisuauadAy

yum syuaied poddns

01 (SYHSY) SISINY YijeaH
[BIDOS Pa1IPaJ2dY Bululel]

sobey|IA XIS :BuIag

"J9NO pue

sieak g| 950yl buowe (4g)
aInssaid poojq sonpal 01 (Afes
wnisselod-ybiy ‘wnipos-moy)

8107 Isnbny

:uonedliand ‘(£10t

JaquIRd -1 107 Alenige-)
199(0ud «

|euy

P3|0AUOD paZIWOpURI Y

BYUeT IS Ul [0I3U0D

dg buinosdul up sbnip

BuLIIMO| dg JO UORRUIqUIOD

9|diy 9s0p-mo| Jo asn Ajeg

(8107 Aen)

uonedl|gnd ‘(910z 4290120
- 710 Atenuer) 103old
|eu} Aujiqiseay pajjoiiuod
paziwopuel Jaisn v
AVENNIEETN

91103449 pue sisoubelp

0} siaeq BUILIOISAQ
:e|pu| [eJnJ Ul UoIsusadAy
4O 1013u0d Buiroidw|

(2102 Alnr) :uonediiqng
(10T Yrew

= 2107 Yose) 103(04d

[et1 abpam paddais v

niad

ulayuou ul |aA3] uone|ndod

pa123|03 3] O} elep |enpelb sem 1onpoid 'PaONPal SeM dg [9A9) SMIIAIDIUI 'a1Mnsgns Jjes Buieiodiodul 21N1ISgNS 1[es e 10} ay3 1e aInssaid poojq
UONEN|PAS $5930Id “| MU e Jo dueidaddy ‘| -uole|ndod :$awod1no [el| yidap-u| 10} sa1ba1esIs puelsispun o 1jes winipos ybiy buidejday 22Npal 01 21NNSYNS 1jes
9OUPPIODUOD pUB DURPIODSIP
e1ep Jo seale sainyded
SpoYIaW PaxIA € |ewndo-gns (9107 Arenuer) :uonedignd
SEIIEERIEN Sem SAMHD Buowe uonualal uoleN|eAd 15[y pue eAUDY Ul (£10T Yyaiepyy
Aorjod
uonen(eAs ssaxoid pue 103f0id oy $92IN0S yoeoidde |ed112109Y3 pue
10} SUOSSa suonedldw sbuipuly utepy e1ep /SPoyILiN S9AI122(qO UoneNn|eAg ss930i1d  uonendod 19611 /uonuanIu| Anunod pue Apnis

(PaNUIU0D) S3IPNIS SED UDAS WO SUOSS3| pue suolied|dull ‘saydeoidde uoienjeas ssadoid | ajqel



Limbani et al. BMC Public Health (2019) 19:953

manuscript were countries in which projects were a)
funded through the GACD and b) contained process
evaluations at a sufficiently advanced stage to include in
the analysis. These process evaluations were part of prag-
matic trials of innovative interventions to prevent and
manage hypertension in the areas of salt reduction, task
redistribution, mHealth, community engagement and
blood pressure control [8]. Although the studies generally
took place in LMICs, there were varying geographical, cul-
tural and economic settings within and across countries
(Table 1). Most of the interventions (five) were tested in
randomized controlled trials with one stepped wedged
trial and one pre-post study design. The duration of the
studies was three to 5 years (Additional file 1).

Objectives and theoretical approaches to process evaluations
The specific objectives for each process evaluation were
tailored to the broader objectives for each project and
however, they were generally aimed at understanding
factors that would have affected the implementation
process and the impact of this process on trial outcomes.
These objectives were achieved through the collection of
qualitative information about context, mechanisms,
feasibility, acceptability and sustainability of the inter-
ventions and quantitative information about fidelity (ex-
tent to which the intervention is implemented as
intended), dose (how many units of each intervention
are delivered) and reach (extent of participation of the
target population) [2].Two process evaluations (in Peru
and Sri Lanka) were limited to assessing barriers and
facilitators which affected implementation, and in Peru
the project had benefited from its previous formative
research [9]. In India, the process evaluation had only
evaluated the ASHA training and not the entire inter-
vention. For the DREAM GLOBAL in Tanzania and
Canada, the investigators have so far undertaken and
reported on formative research as part of its process
evaluation and have published their process evaluation
framework protocol [7]. This formative research is aimed
at assessing the major components of the intervention
and how these components should vary among and
between people, countries and cultures.

The theoretical approaches to process evaluation
differed in the seven case studies, including use of
the United Kingdom’s Medical Research Council
(MRC) framework for process evaluation (Fiji/Samoa)
[2, 10], the realist evaluation approach (South Africa
and Kenya) [11], community-based participatory
evaluation theory (Tanzania and Canada) [7], the RE-
AIM framework (Kenya) [12], Kirkpatricks’ four level
evaluation model (India) [13], phenomenology (Peru)
[14] and Framework analysis method (Sri Lanka) [15]
(see Table 2).

Page 5 of 11

Table 2 Description of the different theoretical approaches
used in the GACD process evaluations

Theoretical Description

approach

MRC Process The MRC Process Evaluation Framework is designed
Evaluation for complex interventions. The framework explains
Framework that outcomes in an intervention are a result of

configuration of implementation (structures, resources,
and processes), context (internal and external social,
cultural and economic factors) and mechanisms
(reasoning among program participants) [2, 10].

Realist Evaluation  The Realist Approach to process evaluation is based
on Pawson and Tilley's realist thinking that answers
the questions “what works for whom, under what
conditions and how" [10, 16, 17]. Realist evaluation
examines underlying mechanisms (participants’
reasoning and how they interacted with the
intervention) and how they impacted on the
outcomes in different contexts [11].

Community Based
Participatory
Evaluation Theory

In Community Based Participatory Evaluation theory,
researchers argue that participatory evaluation theory

is an ideal framework for process evaluations when
trials are implemented in multiple cultural settings [7].
A constructivist approach is incorporated where
individuals and communities participate in focus groups
to give their views and lived experiences of the
intervention based on the evaluation framework [7].

RE-AIM Framework — The RE-AIM framework was developed to measure how
interventions that have proved effective in one area,
can be expanded to a wider scale in multiple areas
[12]. The framework offers a standardized framework

of five dimensions: Reach (participation of target
population), Efficacy (effects of the program), Adoption
(uptake of the intervention), and Implementation
(extent to which the intervention is implemented as
intended) and Maintenance (sustainability of the
intervention’s benefits) [12].

Four Level
Evaluation Model

The four level” evaluation model for training programs
by Kirkpatrick & Kirkpatrick, presents different levels

for evaluating training programs. The levels include:
the degree to which participants react favorably, the
degree to which participants acquire the intended
knowledge and skills, the degree to which participants
apply what they have learned and the degree to which
targeted outcomes occur [13].

Phenomenology Phenomenological research, drawn from anthropology
and social sciences, describes “lived experience” and
people’s perspective on a given issue (or phenomenon)
and their interpretation thereof. This usually involves

qualitative analysis of narrative data [14].

Framework Analysis  The Framework analysis method developed by Jane
Ritchie and Liz Spencer is suitable for thematic analysis
of qualitative and textual data. The approach provides
a step-by-step method of structuring the data in a
matrix to compare and contrast data. The steps include:
transcription, familiarization with the data, coding,
developing a working analytical framework, applying the
analytical framework, charting data into the framework
matrix and Interpreting the data [15].

Main sources of data and data collection methods

Most of the investigators used a mixed methods approach
in their data collection and inquiry, integrating quantita-
tive and qualitative data within a single study [18]. For all
seven case studies, qualitative data were obtained using
one or more of the following methods: interviews, ob-
servations, focus group discussions, implementer diaries,
researcher notes and reports of meetings. Quantitative
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data were obtained from surveys, metrics of process
measures, written tests and clinical examinations. In most
of these cases, data were collected and analyzed by
researchers who were members of the study team but
were adept at analyzing these types of data and so were
specifically employed to conduct process evaluation. In
two studies, phenomenological and framework analysis
approaches were applied with only qualitative data used in
their evaluation. This was because their process evaluation
solely focused on assessing barriers and facilitators.

Main findings of process evaluations

Although the studies reported in this paper had very dis-
tinct interventions and outcomes, there were similarities
in the findings of the process evaluations across the
studies. The process evaluations of the salt reduction
interventions in Fiji and Samoa demonstrated that the
absence of a significant reduction in salt, in either country,
could be explained by the fact that the interventions were
not implemented with full fidelity (i.e. implemented in line
with the study protocol). This was partly due to contextual
factors including political and management changes, a
cyclone in Fiji (affecting normal diets) — and partly due to
lack of time for the intervention to take effect. However,
the process evaluation also highlighted the fact that the
projects had resulted in increased research capacity
among government and research institutions that parti-
cipated in the study. In addition, new government policies
for salt were being integrated into the new Food and
Nutrition security strategy in Fiji, while in Samoa govern-
ment proposals for taxation of packaged foods high in
sugar and salt, were being considered.

In South Africa, although control of hypertension was
not improved, the lay health worker (LHW) intervention
enabled the functioning of clinics to be streamlined,
partly by improving the appointment system for chronic
patients. The process evaluation enabled investigators to
conclude that shifting certain medically and socially
oriented tasks from nurses to LHWs could relieve the
burden on nurses, improve delivery of chronic care, and
improve functioning of primary care clinics. However,
there was non-linearity between implementation process
and outcomes at clinic level. The variability in im-
plementation and outcomes between sites were likely a
consequence of different levels of patient load and re-
sources, nature of relationships and clinic management
[19, 20]. For instance, in clinics with high patient loads
LHWSs were unable to complete all their tasks.

The process evaluation in Tanzania and Canada con-
tributed to the formative stage of the intervention by
identifying discrepancies between text messages created
by researchers and those preferred by recipients,
thereby enabling a change in the study design prior
to commencement.

Page 6 of 11

In Kenya, although analysis of the main trial outcomes
had not been completed at the time of developing this
paper, process evaluation data showed low fidelity in
implementing certain components of the intervention,
sub-optimal retention of skills among community health
workers (CHWSs), and gaps in recall of training elements
by CHWs in some topics. Initial training of CHWs was
more effective to help CHWs recognize complications,
non-pharmacologic treatments and causes of hyperten-
sion, than to recognize the signs and symptoms of hyper-
tension and the possible side effects of medication. In
response to these findings, the project subsequently in-
corporated training that encompassed these other issues.

The salt substitute intervention in Peru was effective in
reducing population levels of uncontrolled BP. The
process evaluation enabled the investigators to determine
that effective implementation of the intervention was
attributable to (1) good relations and trust between
researchers and the community facilitating the launching
of the trial in the area, and thus take advantage of this
established engagement platform aided the intervention’s
uptake through trust; and (2) targeting of women during
the intervention as the critical primary receptors of the
intervention due to their role as food preparers in homes.

The process evaluation in India is still underway, but
the process evaluation of the training of Accredited
Social Health Activists (ASHAs) demonstrated the inter-
vention was successfully implemented by the ASHA
which improved skills, knowledge and motivation among
the ASHAs [21, 22].

In Sri Lanka, patients and providers liked the triple pill
because of its ease of use (single pill, once a day dosing)
and significant BP control. At the beginning of the trial,
providers expressed apprehension about initiating treat-
ment with the triple pill in treatment naive hypertensive
patients. Over time, they became comfortable as no
major safety issues were reported and the extent of BP
lowering achieved was substantial. Providers expressed a
willingness to prescribe the triple pill and patients were
willing to use it if it was made available after the trial.

These findings from the seven cases demonstrate the
role of process evaluations in describing the implemen-
tation process despite variation in study outcomes.

Implications for the projects and policy

A series of implications for projects and policies were
highlighted by the process evaluations. For salt reduction
interventions, these included the need for adequate time
between baseline and follow up for the implementation to
take effect; the need for strong leadership (diverse, expe-
rienced and representative) and clear roles for multi-
sector advisory bodies; regular communication with
stakeholders; and consideration of consumer acceptability
and affordability of salt-reduced products. For the LHW
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intervention, the importance of a supportive and well-
resourced clinic environment, strong management of the
Primary Health Care facilities, and motivated staff that
relate well to the patients were identified as fundamental
for successful task shifting operations. The importance of
continued training, communication and programmatic
support was highlighted through a number of process
evaluations. The process evaluation in the CHW study in
Kenya showed the need for additional education about
signs and symptoms of hypertension and treatment side
effects as well as intensive, repeated training regarding
hypertension management. Similarly, findings from the
ASHA program in India emphasized the need for cul-
turally appropriate training materials, delivered using
interactive and innovative methods. It also showed the
need to align project tasks and responsibilities with CHW
incentives as without this, their morale for work would
decline. Implementing a low dose, combination treatment
strategy in Sri Lanka highlighted the need for education
and training for prescribing physicians around the benefits
of early use of combination therapy for treatment of
hypertension and ensuring availability of the combined
therapy for hypertension.

Discussion

This paper provides an overview of the application and
findings of process evaluations in different hypertension
implementation research projects in various LMICs and
Indigenous communities in Canada. The major objective
of each process evaluation was to understand the imple-
mentation of interventions. The lessons from this paper
relate to: 1) the feasibility and application of process
evaluations; and 2) the relevance of process evaluation
results for understanding implementation effects and
their impact. Research teams used a variety of frame-
works and methods, each deemed to be appropriate and
feasible for the research team and context. Despite the
variety of methodological approaches, with some diffe-
rences and overlaps, most process evaluations shared
similar goals of describing the processes, structures and
resources of the respective studies.

Our study has demonstrated the need to consider
process evaluation early in the research cycle so as to
optimize design and data collection throughout the imple-
mentation cycle. When done early in the project cycle,
process evaluations can help to optimize implementation
of the intervention, as was done in Kenya through re-
peated training for health providers delivering the inter-
vention. In many projects, such as in the South African
study, the relationship between intervention and outcome
included pathways within the clinics that differed to those
originally hypothesized. In addition, process evaluations
allowed for documenting unexpected results. The process
evaluation of the salt reduction programs in the Pacific
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Islands [23, 24], pointed to natural and political context
slowing down the implementation of the intervention, but
also demonstrated how the project led to new me-
chanisms for intersectoral collaboration. In general, the
process evaluations illuminated that maintaining full fi-
delity to the original implementation plan is often difficult
to achieve, with resource constraints further affecting the
implementation process. These findings are vital in
explaining and understanding the context in which trial
outcomes were (or were not) achieved.

Some of the findings from this study align with findings
from other authors which are quoted in this paragraph.
The causal relationship between implementation and
outcome is, in real life implementation, affected by the
adaptability (or unpredictability) of actors, and the wide
range of influencing elements [25] including geographical
and community setup. Using a mixed-methods approach
deepens the understanding by providing different pers-
pectives, validation and triangulation by using multiple
sources [2, 26]. Qualitative analysis enables exploration of
the acceptability of an intervention, how it worked and
why [27]. Quantitative analysis are important to measure
elements of fidelity [27]. This implies the need for a
comprehensive skill set within the research team.

The strength of this report is that it is based on a wide
range of research projects and applications of process
evaluations in different LMICs but focused on one chronic
disease; hypertension. The selection of study cases, being
only hypertension projects funded by GACD, was limited
by the study set-up and timing of documentation. This
contributes to a broad insight of how process evaluation
can be incorporated into studies and used in different
interventions and settings. The detailed case studies
compiled by teams, coupled with the regular GACD over-
arching working group meetings allowed the experiences
of process evaluations in different phases of the imple-
mentation process to be documented. Other GACD
funded projects, for instance on diabetes, had not yet
progressed far enough in their work to be able to contri-
bute findings. The choice for including in-depth case
study analyses necessitates a level of trust between the
authors and the research teams, especially since most
teams have not yet finalized their analyses nor published
their findings. We chose not to include other GACD
projects, thereby reducing the scope of projects that could
contribute to the analyses. We believe the current
approach facilitated more in-depth analyses, thereby
enriching the findings of this study.

The implications of this study pertain to the discipline
of implementation research and to the engagement with
implementers and decision-makers. All of the frame-
works adopted provided useful outcomes. The choice of
a framework and method should be guided by the key
questions that need to be answered to understand the
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implementation process and the skills and preferred
methodological approaches of the researchers.

For process evaluations to be informative, we need a
diverse skill set. Project management data are required
to inform fidelity of the implementation. Further analysis
of observations and interviews with people involved in
the intervention is required to gain field-based under-
standing of the evolution of the intervention, the mecha-
nisms triggering effect and the perceptions of actors on
what crucial elements or moments have been in the evo-
lution. Thus, the evaluations must be interdisciplinary,
combining techniques and methods from a range of
sources including project management, anthropology,
psychology and clinical sciences.

The findings of process evaluations are crucial to under-
stand the pathways between intervention and impact, so
as to optimize implementation, impact and inform scal-
ability of the interventions. This requires planning from
the project outset, and engagement with implementers
and decision makers throughout program implementation
[1]. This is contrary to the classical set-up of most trials in
which deviation from the study protocol is not acceptable
because it interferes with the evaluation of effectiveness.
The choice about whether to involve implementers in the
process evaluation depends on the design of the primary
study. The aim of many implementation studies is to test
effectiveness instead of efficacy, and this requires more
flexible study designs, such as an adaptive trial design,
enabling optimization of the implementation throughout
the course of the project. This requires ongoing dialogue
between implementers and researchers evaluating this
process. In studies where this interference is deemed
problematic, researchers can opt for a more distant rela-
tionship between the intervention and evaluation teams,
such as that occurring in the study of hypertension treat-
ment in South Africa (case study 1.2).

The findings from most process evaluations demonstrate
both the importance and the challenges of adapting initial
research plans to accommodate the constraints in a (low
resource) context. Detailed discussions are required to
understand context and expectations of local stakeholders.
This necessitates formative research and establishment of
trusting relationship to shape mutual commitment to
action between researchers and local communities. This
has implications for the design of research. Many research
projects experience delay in the formative and implementa-
tion phases of their projects. Only three process evaluations
have so far been published [21, 23, 24]. This points to the
need to reflect on planning and funding of research cycles.

Lessons and recommendations for process evaluations

A range of lessons for process evaluation as part of
implementation research in LMIC have been identified
through this study (Fig. 1). A common theme that
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emerged was that while mixed methods approaches can
be time consuming and generate a vast amount of data,
they significantly enhance understanding of the imple-
mentation of complex interventions as well as generate a
wealth of learning to inform future projects. For instance,
the semi-structured interviews used in the Fiji and Samoa
process evaluation, produced qualitative data, ie. ex-
periences of government institutions, the food industry
and other stakeholders. This information helped to
explain that the lack of intervention effect on salt intake
was likely at least partially attributable to the short inter-
vention duration and the fact that policy changes had yet
to take effect.

Incorporating process evaluation data collection tools
into the intervention process from the onset was identified
as crucial for process evaluation. Process evaluations
cannot be conducted retrospectively as investigators
cannot go back and collect the required data. For instance,
for the clinic based LHW intervention in South Africa, it
was ideal to observe and understand how nurses inter-
acted with the intervention as it was being implemented.
Thus, process evaluations should be fully embedded into
the intervention protocol or a separate process evaluation
protocol should be developed alongside the intervention
protocol. In Sri Lanka, collecting process evaluation data
before the study outcome data were available helped in ex-
ploring implementation processes without unintentionally
influencing investigator or patient behavior in the study.

Some investigators who commenced their process
evaluation after the intervention had begun, e.g. the CHW
project in Kenya, felt that it may have been helpful to have
started this earlier in the study life-cycle. Other investi-
gators who incorporated process evaluation in formative
research and situation analyses reported that this ap-
proach helped identify which specific process measures
should be collected during the intervention. One study
team deliberately did not collect process evaluation data
until after the study was complete so as to not affect
investigator or patient behavior in the study itself. There-
fore multiple considerations should be taken into account
when designing process evaluations.

Experiences from six of the projects support the MRC
recommendation for strong relationship and consultations
between researchers responsible for the design and imple-
mentation of the trial, outcome evaluation and process
evaluation [2]. However, whilst the teams reported posi-
tively on coming together to exchange experiences at
different stages of the project, it was felt that additional
interim assessments of process throughout the project
would have further strengthened implementation of the
interventions. In some teams, discussion of the prelimin-
ary results of the process evaluation by the broader project
group, including local country teams, was an essential part
of the data synthesis and greatly enhanced the validity of
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time consuming but
enhance
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Fig. 1 Lessons learned from the process evaluations
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researchers
(outcome, process
and implementation)

the results by clarifying areas in which the researchers
might not have understood the data correctly.

The DREAM GOBAL process evaluation demonstrated
the need for formative research that informed the
mHealth projects for rural communities in Tanzania and
Indigenous people in Canada as well as the value of using
a participatory research tool [28]. This tool helped to
identify: a) key domains required for ongoing dialogue
between the community and the research team and b)
existing strengths and areas requiring further develop-
ment for effective implementation. Applying this ap-
proach, it was found that key factors of this project, such
as technology and task shifting required study at the
patient, provider, community, organization, and health
systems/setting level for effective implementation [7].

Conclusion

The analysis of process evaluations across various NCD-
related research projects has deepened the knowledge of
the different theoretical approaches to process evaluation,
the applications and the effects of including process

evaluations in implementation research, especially in
LMICs. Our findings provide evidence that, whilst time-
consuming, process evaluations in low resource settings
are feasible and crucial for understanding the extent to
which interventions are being implemented as planned,
the contextual factors influencing implementation and the
critical resources needed to create change. It is, therefore,
essential to allocate sufficient time and resources to
process evaluations, throughout the lifetime of these
implementation research projects.
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