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Abstract

Background The COVID-19 pandemic necessitated rapid changes in healthcare delivery in Guatemala’s public pri-
mary care settings. A new hypertension program, implemented as part of a type 2 hybrid trial since 2019, exemplifies
an implementation effort amidst a changing context in an under-resourced setting. We assessed the implementation
of an evidence-based intervention (EBI; protocol-based hypertension treatment) and one of its main implementation
strategies (team-based collaborative care), raising implications for health equity and sustainability. We present innova-
tive application of systems thinking visuals.

Methods Conducting a convergent mixed methods analysis, we assessed implementation in response to contextual
changes across five Ministry of Health (MoH) districts at the pandemic’s onset. Utilizing quantitative programmatic
data and qualitative interviews with stakeholders (n=18; health providers, administrators, study staff), we evaluated
dimensions of “Reach, Effectiveness, Adoption, Implementation and Maintenance,’ RE-AIM (Reach, Implementa-

tion delivery + adaptations), and “Practical Robust Implementation and Sustainability Model," PRISM (Organizational
perspective on the EBI, Fit, Implementation and sustainability infrastructure) frameworks. We assessed representative-
ness by comparing participants to census data. To assess implementation delivery, we built behavior-over-time (BOT)
graphs with quantitative programmatic data (July 2019-July 2021). To assess adaptations and contextual changes,
we performed matrix-based thematic qualitative analysis. We converged quantitative implementation delivery data
+ qualitative adaptations data in joint displays. Finally, we analyzed qualitative and quantitative results across RE-AIM/
PRISM and health districts to identify equity and sustainability considerations.

Results Contextual factors that facilitated program delivery included the perception that the EBI was beneficial, pro-
gram champions, and staff communication. Key barriers to implementation delivery included competition with other
primary care activities and limited implementation infrastructure (e.g., equipment, medications). Contextual changes
related to COVID-19 hindered implementation delivery, threatened sustainability, and may have exacerbated
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inequities. However, adaptations that were planned enhanced implementation delivery and may have supported

improved equity and sustainability.

Conclusions Recognition of an EBI's benefits and program champions are important for supporting initial uptake.
The ability to plan adaptations amid rapid contextual changes has potential advantages for sustainability and equita-
ble delivery. Systems thinking tools and mixed methods approaches may shed light on the relations between context,

adaptations, and equitable and sustainable implementation.

Trial registration NCT03504124

Keywords Implementation science, Hypertension, Latin America, Low- and middle-income countries, Mixed
methods, RE-AIM/PRISM, Health equity, Sustainability, Dynamic context, Adaptations, Hybrid trial
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The COVID-19 pandemic offered an opportunity to
learn how contextual changes influence the adapta-
tion, equitable and sustainable implementation of
evidence-based interventions (EBIs), and implemen-
tation strategies.

Our implementation assessment describes how Min-
istry of Health (MoH) frontline primary care teams in
rural, low-resource settings in Guatemala adapted to
contextual changes to implement a new hypertension
program, before and during the initial phase of the
COVID-19 pandemic.

This article shows how mixed-methods joint displays
may combine behavior-over-time (BOT) graphs, a
systems thinking tool, to display the dynamic nature
of implementation over time, with qualitative quotes
showcasing adaptations to the intervention.

0

0

Background

Understanding the interplay between evidence-based
interventions (EBIs), implementation strategies and
multi-level context is essential to shed light on the nature
of successful implementation efforts [1]. Several Dis-
semination and Implementation Science frameworks
recognize the influence of dynamic, multi-level contexts
on the implementation of EBIs and their implementation
strategies [2, 3]. Such frameworks highlight that EBIs are
not discrete packable units that can be implemented in
the same way in every setting [4]. Such frameworks also
question the idea that interventions can be fully opti-
mized during the pre-implementation phase and then
implemented with complete fidelity [4]. Instead, EBIs
and implementation strategies are seen as adaptable in
response to changes within context and over time [2, 5].
Learning from real-world case experiences allows for a
better understanding of the interconnections between
context, EBIs and implementation strategies, and may
inform future implementation experiences [6]. Follow-
ing calls for addressing evidence gaps in implementation

science, it is particularly important to study implemen-
tation in the context of under-resourced settings in low-
and middle-income countries (LMICs).

In recent years, there has been an increasing interest in
integrating sustainability and health equity perspectives
into implementation assessments of EBIs [5, 7-9]. Follow-
ing principles of the Dynamic Sustainability Framework,
“Reach, Effectiveness, Adoption, Implementation and
Maintenance” (RE-AIM) framework extension was devel-
oped to integrate sustainability and health equity into the
assessment of implementation outcomes within dynamic
contexts [10]. Sustainability is the extent to which an EBI
continues to be delivered and continuously delivers its
intended benefits over an extended period [10, 11]. Assess-
ing sustainability involves documenting the functions of an
EBI and implementation strategies across their life cycle
[10]. Health equity is seen as the fair and just opportunity
to be as healthy as possible [10]; equitable implementa-
tion requires documenting and addressing inequities as
they emerge [10]. Importantly, the RE-AIM extension for
sustainability recommends the repetitive evaluation of sus-
tainability and health equity from the early implementa-
tion phases [10]. This framework may be combined with
its contextual expansion, the “Practical Robust Implemen-
tation and Sustainability Model” (PRISM) framework, to
capture the multi-level contextual factors influencing sus-
tainability and health equity [3, 12, 13].

In 2020, the COVID-19 pandemic emerged, requir-
ing drastic and rapid changes to healthcare settings and
communities at large, overburdening already strained
systems and healthcare workers, in high-income as well
as LMICs [14]. Under-resourced settings within LMICs
have been disproportionally affected due to fragile pri-
mary care systems and limited availability of primary
care workers. In these settings, the COVID-19 pan-
demic threatened the sustainability of EBIs for chronic
health conditions and highlighted pre-existing health
and social inequities [14—16]. Worldwide, the COVID-
19 pandemic provided a striking example of a crisis
that provoked significant changes to dynamic contexts.
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To implementation scientists, the pandemic offered
an opportunity to better understand how contextual
changes influenced the implementation and adaptation
of EBIs and implementation strategies. Following calls
for developing evidence and learning from implementa-
tion experiences in LMICs [6, 17, 18], we conducted an
assessment of the implementation of a multi-compo-
nent hypertension program in rural Guatemala.

Since 2018, our team has been studying the imple-
mentation and effectiveness of a multi-component
hypertension program (thereafter referred to as “pro-
gram”) delivered within the public primary care sys-
tem in rural Guatemala [19]. In 2018, we conducted
qualitative formative research to assess needs and adapt
the program to the local context [20, 21]. In 2019, we
launched the program implementation and assessment
through a hybrid type 2 cluster randomized control trial
(cRCT). This implementation initiative has been led by
the Institute of Nutrition of Central America and Pan-
ama (INCAP) in partnership with Guatemala’s Ministry
of Health and Social Welfare (MoH) [22]. The program
is a multilevel and multicomponent intervention that
consists of a core EBI and five evidence-based imple-
mentation strategies [19-21]. The core EBI is a proto-
col-based stepped care hypertension treatment. The
implementation strategies are team-based collaborative
care, health provider training, health coaching sessions,
home blood pressure monitoring, and blood pressure
audit and feedback. The program has been implemented
within public primary care facilities in rural Guatemala:
health posts (first level of primary care) and health cent-
ers (second level of primary care) (See “ Study setting”
below). A detailed description of the program and the
study protocol is published elsewhere [19].

In March 2020, 9 months after initiating program
implementation, COVID-19 cases were on the rise in
Guatemala and a national-level response with lock-
downs and significant disruptions to rural communi-
ties and healthcare services occurred [23]. As in other
LMICs, Guatemala’s public primary care services were
disrupted and required rapid and drastic changes,
providing a noteworthy example of a rapidly evolving
context. During this period, we conducted our first
planned implementation assessment of the program,
utilizing the contextually expanded RE-AIM/PRISM
framework [24].

The aim of this assessment was to describe the imple-
mentation delivery of the hypertension program and its
adaptations in response to contextual changes within
the public primary care system in rural Guatemala dur-
ing the COVID-19 pandemic. We present implications
for the sustainable and equitable implementation of the
program.
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Methods

Study setting

This study took place within the public primary care
system which serves 70% of the population and is gov-
erned by the Guatemalan MoH. This system is organ-
ized into two levels of care: the first level of primary
care and the second level of primary care. The first level
is a network of health posts, run by auxiliary nurses
that provide preventative and primary care services
at the community level. The second level takes place
within the health district’s municipal health center,
which is run by auxiliary nurses, professional nurses,
and primary care doctors. Providers in the second level
of primary care supervise those in the first level and
manage more complex cases that are referred from the
first level of primary care. The parent cRCT took place
in 36 municipal health districts (clusters), half of which
received the intervention program. Auxiliary nurses
were primarily responsible for delivering the program
with supervision from professional nurses and, in some
districts, support from general doctors. At the time of
this assessment, eight of the 18 intervention districts
had initiated program implementation. To capture
implementation and contextual changes before and
after COVID-19, we conducted this assessment in the
eight districts with the longest experience implement-
ing the program. Results from the final implementation
assessment including the 18 intervention districts will
be published elsewhere.

Implementation science frameworks

We utilized the RE-AIM extension for sustainability
and the PRISM framework to guide this assessment
(See Table 1) [24, 25]. RE-AIM includes five implemen-
tation outcomes—reach, effectiveness, adoption, imple-
mentation and maintenance—at the participant and
implementer levels, critical to producing widespread
implementation and broad population health impact
[25-27]. In this assessment, we focused on RE-AIM’s
reach and implementation dimension, respectively
operationalized as representativeness of hypertensive
patients and implementation delivery + adaptations
[28]. The RE-AIM extension on sustainability was per-
tinent given that the COVID-19 emergency led to rapid
contextual changes, providing an opportunity to docu-
ment implications for health equity and sustainability
in relation to implementation. PRISM, a contextual
expansion of RE-AIM, was also used here to identify
the multi-level factors that influenced implementation
delivery + adaptations, including fit between the inter-
vention and context, and implementation and sustain-
ability infrastructure [24, 29].
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Overview of study design

Frameworks, selected dimensions, questions, and data
sources are summarized in Table 1. We used a conver-
gent mixed methods design to assess implementation of
program in municipal health centers and health posts
[30]. Specifically, we assessed the EBI core component
(protocol-based stepped care hypertension treatment)
and one of its main implementation strategies (team-
based collaborative care). Quantitative data on partici-
pant enrolment was used to assess reach. Programmatic
data was used to assess implementation delivery at the
healthcare facility level. Qualitative in-depth interviews
with stakeholders were used to assess RE-AIM program
implementation delivery + adaptations, sustainability,
health equity, and PRISM contextual implementation
factors. Programmatic data was collected on a monthly
basis from July 2019 to June 2021, while qualitative data
was collected from July 2020 to September 2020, at the
initial phase of the pandemic. This study was approved
by the Guatemalan National Ethics Committee, INCAP’s
Institutional Review Board (IRB), Columbia University
Irving Medical Campus IRB, and the University of Colo-
rado IRB.

Qualitative phase

Interview participants

We aimed to comprehensively assess implementation
from different perspectives and health system levels.
Therefore, we conducted 18 interviews with individuals
who were closely involved in the program implementa-
tion and had diverse responsibilities at different levels
of the primary care system. First, we included MoH staff
(n=8) who were responsible for managing and providing
the program. MoH staff included administrators (n=4)
and providers (n=4) from the central-level office in the
capital (n=1), the provincial level (#=3), and the munici-
pal/district level (n=4). Second, we included INCAP
research staff (n=10) who were responsible for training
healthcare providers and providing clinical and admin-
istrative guidance to the MoH staft as they implemented
the program. INCAP research staff included research
assistants working at the provincial level (n=5) and field
researchers working at the health post / community level
(n=>5). Participants were invited to participate by APA or
INCAP research assistants. All invitees agreed to partici-
pate and provided verbal informed consent prior to initi-
ating interviews.

Qualitative data collection

Qualitative in-depth interviews were guided by the RE-
AIM extension for sustainability and PRISM frameworks
(See Table 1; See interview guides in Supplementary

(2024) 5:23
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Material 1). We initially asked participants to describe
the program in their own words and share their per-
spectives about it. Then, we inquired about the imple-
mentation of the EBI / implementation strategy and
contextual changes before and during COVID-19, focus-
ing on the adaptations and reasons behind such adapta-
tions. To assess fit, we inquired about the organizational
factors that influenced program implementation. To
assess implementation and sustainability infrastruc-
ture, we asked about what would need to be in place for
the program to be implemented and sustained during
and beyond the study period. We asked about potential
sources of inequitable program implementation, and
ways to overcome them. Finally, participants shared les-
sons learned and recommendations to sustain the pro-
gram beyond the study period.

Interviews were conducted by APA and ALG in Span-
ish, lasted 30-60 min, and were audio recorded over
phone. We collected interviews in July—September 2020,
9-12 months after the program was launched, and 3-5
months into the pandemic lockdowns, at the height of
the first peak of COVID-19 cases in Guatemala.

Qualitative data analysis

To analyze qualitative data, two independent members
of the research team (APA, ALG) performed an explora-
tory thematic analysis following an inductive-deduc-
tive approach on all interview templates. Deductive
categories followed pre-defined themes corresponding
to RE-AIM / PRISM domains from the interview guides
(Table 1). Inductive themes emerged from reviewing each
interview summary. To facilitate the analysis, we followed
the Rapid Identification of Themes from Audio Record-
ing (RITA) methodology and the matrix-based approach
to thematic analysis [31, 32]. RITA consists of identify-
ing pre-defined themes from audio recordings without
the need to have verbatim interview transcriptions and
line-by-line coding [31]. Our pre-defined themes cor-
responded to RE-AIM / PRISM domains (See Table 1).
Following RITA, two analysts (APA, ALG) independently
listened to interview recordings and captured the main
ideas for each question in an interview summary. Inter-
view summaries by each analyst were reviewed by one
analyst (APA) and consolidated. We created a matrix
with RE-AIM / PRISM domains and allowed the matrix
to evolve as the team identified new themes within such
categories. The team held discussions to review and
agree on a final matrix (See Supplementary material 2).
Two independent analysts (APA, ALG) coded interview
summaries and transferred the data into the final matrix.
Discrepancies were solved through discussion until no
new ideas emerged indicating saturation [33]. Finally,
one member of the team transferred all the data into a
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consolidated matrix that included all the information for
each of the health district.

Analysis was conducted by a multidisciplinary team
with expertise in qualitative methods (all), medicine
(APA), chronic diseases (ALG), health systems (MPF),
and implementation science (MPF, APA). We met weekly
to discuss results and implications for health equity and
sustainability. Other co-authors were consulted at key
points in the analysis to share their expertise. See the
Consolidated criteria for reporting qualitative research
(COREQ) checklist in the Supplementary Material 3.

Quantitative phase

Quantitative data collection

We used quantitative data to measure two RE-AIM
dimensions: program reach and program implementa-
tion delivery over time. As we were interested in equity,
we focused on the representativeness of study partici-
pants receiving the intervention as compared to the gen-
eral population in the study setting.

We measured implementation delivery of both the EBI
and the implementation strategy, at the healthcare facil-
ity level and on a monthly basis (July 2019 to July 2021).
To assess the implementation delivery of the EBI, we
documented availability of hypertensive medications per
month period. To assess implementation delivery of the
implementation strategy, we documented the number
of team meetings per month period. Quantitative data
was collected by MoH auxiliary nurses who were also
in charge of delivering the program. Data was collected
on paper-based forms that were previously co-designed
and piloted by the research team and MoH staff. Every
3 months, INCAP study staff reviewed and entered the
paper-based data into a ReDCap electronic database,
which was hosted by INCAP in a centralized research
site in Guatemala City [34, 35].

Quantitative data analysis

To assess representativeness, we compared the sociode-
mographic characteristics of study participants captured
at the cRCT enrollment visit, to those of the general
population captured in the Guatemala’s National Cen-
sus 2018 [36]. To measure availability of hypertensive
medications over time, we estimated the proportion
of observed vs expected percentage of available hyper-
tensive medications per 1-month period at each health
district. To measure implementation delivery of the
implementation strategy, we estimated the percentage of
the observed vs expected number of team meetings per
3-month period at each health district. With each indi-
cator of implementation, we built behavior-over-time
(BOT) graphs displaying the implementation delivery

(2024) 5:23
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from July 2019 to July 2021, before and during COVID-
19 [37].

Qualitative and quantitative data convergence

and meta-inferences

Finally, we converged qualitative and quantitative results
related to implementation delivery + adaptations by
building joint displays (Figs. 1 and 2) [30, 38]. We selected
illustrative quotes, themes and BOT graphs in two joint
displays: one for the EBI (protocol-based hypertension
treatment) and one for the implementation strategy
(team-based collaborative care) [39]. We also compared
and contrasted qualitative and quantitative results across
RE-AIM / PRISM dimensions and health districts to
reach meta-inferences related to equitable program
implementation and sustainability (See Table 5).

Results

Overview

Table 2 presents an overview of key results organized
by RE-AIM / PRISM dimensions: reach (representative-
ness), implementation (implementation delivery + adap-
tations), organizational perspectives on the hypertension
program, fit between the program and the health district,
implementation and sustainability infrastructure, health
equity considerations, and sustainability considerations.
The following paragraphs expand on major qualitative
themes and key results, following Table 2.

RE-AIM: reach and implementation

Reach (representativeness) of patient participants

In the comparison of baseline sociodemographic char-
acteristics of cRCT participants and the general popula-
tion, we identified important details (See Table 3). The
study sample had a higher percentage of people who were
female, older, and married than the general population.
Our study sample had a lower percentage of indigenous
people compared to other ethnicities, and participants
who were literate and employed, as compared to the cen-
sus population for the included geographic areas.

Availability of medications to deliver the EBI (protocol-based
hypertension treatment) and adaptations

As shown in Fig. 1, availability of medications to deliver
the protocol-based hypertension treatment (EBI) evolved,
before and during COVID-19. BOT graphs show that the
availability of hypertensive medications increased shortly
after launching the program within all the assessed health
districts. Later, availability differed by health district.
Qualitative data about the how and why of adaptations
provided potential explanations for differences in BOT
graphs. Taking health district 2 as an example, before
COVID19, administrators worked to ensure the availability
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Implementation delivery + adaptations to the protocol-based hypertension treatment (evidence-based intervention) and influencing contextual factors at each

municipal health district (health district 1-5), before (white background) and during COVID-19 (light blue background).

Quantitative: Behavior over time graph of the Qualitative: How and why of adaptations to the EBI; contextual factors related to variations in the

implementation delivery of the EBI, measured as the implementation delivery and adaptations.

average percentage of available / expected medications

per healthcare facility perl-month period within each

health post (Jul-19 to Sep-21). Municipal health centers

(MHC) are shown in blue and health posts are shown in

orange.
Pre COVID-19 During COVID-19
“The national medication supply chain has been delayed
“We had problems with medications supply [during COVID-19]. Before COVID, hypertensive
chain before COVID-19” (Professional nurse) medications were requested every 3 months and they
100 were available” (Research assistant)
b :g:ﬁ; “In April 2020, we were notified that we needed to
2 20% provide medications to study facilities and supply
% 20% patients for 2-3 months to avoid visits to health centers
< 0% due to their fear of health services and lack of
s 2228 K[/_R[/IIIIR transportation. We understood that the medications
T 2 8355333888883 ¢ had to be prioritized” (Health administrator)
g oz === w .z - =S L
Aux. nurses were not redeployed to the COVID-19
response, allowing them to continue delivering HTN
medications, but to a lesser extent than before COVID-
19.
The delivery of HTN medications was expanded  “To avoid exposing patients, we’re coordinating the
100% from the MCH to health posts just after the delivery of medications to their relatives. When patients
~ 20% HTN program started, which motivated patients  are not feeling well, and they let us know, auxiliary
ko] 60% to enroll in the program. nurses have visited them and evaluated their blood
.‘Z 40% pressure” (Prof nurse)
2 20%
= o
E‘S 0% Y OO OO O 0 O O O « oo o o o
T S Fdagggaqggqgqqq
2 835333838833 %
gnz> =23 w oz " == “
“During the first month, we delivered HTN The MHC director, now fully dedicated to the COVID-19
. medications at the MHC, but given that the response, transferred responsibilities such as
100% distance [from communities to MHC] are huge, prescribing and switching HTN medications, to the
™ the director indicated that medications were to professional nurses.
E 50% be available at health posts. It was decided that
a health posts needed to have these medications”  “We haven’t had HTN medication shortages since the
E 0% (Prof nurse). pandemic started. The auxiliary nurses know the exact
= .g 2 2. g 8. 8, 8 g. g ’1 H ‘1 &' : number of medications they need. Every 15 days, they
T 9835533383553 5338 Shortages of HTN medicati tly d iew the indicat d call us if th bout t
s 82=22 $§s=838 g ges 0 medications were partly due review the indicators, and call us if they are about to
o to the HTN program being expanded to other have shortages, we then talk with the storage room”
MHDs outside the study, reducing the (Prof. nurse)
medication supply for this district.
HTN medications were only delivered by a “First, the administration refused to have HTN
100% physician at the MHC, not at the health posts. medications at the health posts. Because of the
< pandemic, there was a decision to provide medications
.'g 50% “[HTN] medications are not enough for all the at the health posts too. This was helpful, it was like a
% hypertensive patients, there’s huge demand” hook to bring patients - when they picked up their
£ 0% (Prof nurse). medications at the health posts, auxiliary nurses
;:.\3 g g 3. g] 8. g] 8 2. g 7\1 &4 K} : : provided the coaching sessmns.' [;;.] Something good
% § Zg E g g El §_ é E g g El 5):. that resulted from the pandemic” (Prof. nurse)
o
“Since the start [of the HTN program], it was “What marked the difference in this district was to train
100% really hard for the director to accept the a program representative at the health area and
" treatment algorithm. He did not authorize professional nurses. One of the professional nurses has
B 50% providers to deliver medications because he been delivering [HTN] medications at the households”
i thought that patients had money to buy them”.  (Research A).
E’ 0% (Research A).
= 2 Q 3 g 8‘ g g 8. 8 :} : :} E : “The most important change [after COVID-19], was that
£ v 35823835838 “Initially, there was only one auxiliary nurse per  HTN medications began to be delivered at the health
grz—"2z2z =" 22 o health post. Sometimes, they were not able to posts in addition to MHC” (Research A).

see patients when they visited” (Research A).

EBI — Evidence-based intervention; HTN — Hypertension; MoH - Ministry of Health Municipal Health Center — MHC; Research A - Research Assistant; Prof nurse -
Professional nurse

Fig. 1 Implementation delivery + adaptations to the protocol-based hypertension treatment (evidence-based intervention) and influencing
contextual factors at each municipal health district (health district 1-5), before (white background) and during COVID-19 (light blue background).
EBI Evidence-based intervention,HTN Hypertension, MoH Ministry of Health, MHC Municipal Health Center, Research A Research Assistant, Prof

nurse Professional nurse
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Implementation delivery + adaptations to the team-based collaborative care (implementation strategy) and influencing contextual factors at each municipal health

district (1-5), before (white background) and during COVID-19 (light blue background).

Quantitative: Behavior over time graph of the
implementation delivery of the implementation strategy,
measured as the average number of completed /
expected team meetings per 3-month period at each
health center (Jul-19 to Sep-21)

Qualitative: How and why of adaptations to the implementation strategy; contextual factors related to
variations in the implementation delivery and adaptations.

Pre COVID-19

During COVID-19

100%

“Physicians did not participate. Auxiliary
nurses communicated to the team if patients

“The team meetings have been suspended since 2020” (Prof.
nurse)

Q ’\/ N *\,L Q’v v N
Q)L,e 5@ éo & KR\ S X2 %o & @@ @

bl 80% were controlled. The data collector
§ 60% coordinated the meetings and joined them”
2 40% ,““. (Prof. Nurse)
= 20%
E 0% @
z PR DD DD DD D>y
é" %e‘? éo & @ Qa* N %zQ é° « @@ &
“Providers were motivated at first. Later, “At the start of the program, team meetings were being
100% because the program was new, they struggled held, auxiliary nurses, professional nurses and the district
N 80% to schedule team meetings on a monthly team joined meetings, but the pandemic affected us and we
-g 60% basis” (Research A) were not able to have meetings, we also stopped having
2 40% trainings”. (Prof. nurse)
= 20%
= 0%
2 ¢ 0D DD DD DD D
é" %Q,Q $o & & Qw* N ‘,’zQ éo \é‘ © @’b*
“Before the pandemic, we used to meet month ~ “We haven’t had meetings. We, professional nurses are at
100% by month, the auxiliary nurses took turns so the frontline, we don’t want others to take the risk of having
™ 80% that they were up to date on all the patients. contact with us”. (Prof nurse).
.'g 60% At first, INCAP data collector joined and led the
% 40% meeting. We reviewed each patient, one by “Before [COVID-19], we used to have meetings, took notes,
< 20% one, auxiliary nurses shared their concerns, reviewed each patient’s evolution. Now that we don’t meet
g 0% 0 0 0 YN together, the doctor and the team, we monthly, auxiliary nurses call me by phone, | have to ask the
T Q R I A R A g g addressed their questions. Later the data whole patient history to remember who they are, it's a little
& s S FFF ST llector stopped participating, b h bit harder” (Prof. Nurse)
R collector stopped participating, because she ardel of. Nurse
said we had to do it on our own” (Prof. nurse)
“The first meeting occurred in October 2019 “Team meetings were suspended after the COVID-19
100% because they [MoH staff] was focused on pandemic. [...] Health services were really disrupted in this
¥ 80% vaccination and other activities” (Research A.) district” (Research A.)
L2 60%
% 40:" “It was really hard for them [MoH staff] to
< 28;’ start having meetings, the first meeting was
;."; ’ @ S ’LQ S ,& S w" 0 > only with the plju./sician and/f)rafessional
Q}g@ (_FQ & & ®@< @@* & (_)?9 %o 5 & @7,4 nurses, not auxiliary nurses” (Research A.)
Team meetings started two months after “Information [collected] during COVID-19 shows that the
100% launching the HTN program because the program is better than before [COVID-19], the district has
0 80% health district director did not support it. continued having team meetings”. (Research A).
L2 60%
% 40% “Due to social distancing, auxiliary nurses have not
20% . . . o ’
f; 0% .—‘m“.“ participated in team meetings and training, they’ve beerl on
g > 'L° o RN m" 0 > their own. Then, | share tips from my training with them”.

(Prof nurse)

HTN - Hypertension; MHD — Municipal health district; MoH: Ministry of Health; Research A - Research Assistant; Prof nurse - Professional nurse

Fig. 2 Implementation delivery + adaptations to the team-based collaborative care (implementation strategy) and influencing contextual factors

at each municipal health district (1-5), before (white background) and during COVID-19

(light blue background). HTN Hypertension, MHD Municipal

health district, MoH Ministry of Health, Research A Research Assistant, Prof nurse Professional nurse

of hypertensive medications at the health center and health
posts to facilitate patient access, an example of a planned
adaptation needed to implement the program over time.
Later, during COVID19, supply chain disruptions reduced
the availability of hypertensive medications, an example
of a contextual adaptation that occurred and impacted
implementation. In contrast, health district 3 (HD3) had
sufficient hypertensive medications prior to and during
COVID19 due to frequent medication surveillance and

coordination between health centers and health posts
to sustain the medication supply chain, an example of a
planned adaptation in the context of COVID-19.

Implementation delivery and adaptations

to the implementation strategy (team-based collaborative
care)

As shown in Fig. 2, implementation delivery of team-
based collaborative care evolved over time as indicated
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by the completion of team meetings. We found quan-
titative and qualitative differences in implementation
between pre- and during COVID19 periods. BOT graphs
show that in health districts 1-3, the implementation of
team meetings was greater than 60% at least once before
COVID-19 but dropped to 0% during COVID19. In con-
trast, implementation of team meetings was consistently
low at health districts 4—5 before and during COVID19.
Qualitative data confirmed and expanded on the quan-
titative results. For instance, team meetings were sus-
pended during COVID-19 to keep social distance at
health district 3, a planned adaptation. Also, primary care
services were suspended at health district 4. In contrast,
at health district 5, the delivery of team meetings was
routinely lower than at other health districts due to lack
of program support from leadership. Qualitative data
also provided details on adaptations to the implementa-
tion strategy, expanding on the quantitative information.
For example, during COVID19, the BOT graph for health
district 3 shows that the meetings dropped to 0%. Quali-
tative data, however, show that despite the suspension
of team meetings, this health district continued carry-
ing out the function of the team-based collaborative care
strategy, because healthcare providers continued coor-
dinating with each other by phone in order to provide
team-based collaborative care, an example of a planned
adaptation in the context of COVID19.

PRISM: multi-level contextual factors influencing program
implementation

Organizational perspectives on the hypertension program
We asked participants to describe the program and share
their perceptions about it (See Table 4). We found that
the perspectives of healthcare providers / administrators
(i.e., the implementers) appeared to influence program
implementation (implementation delivery + adaptations)
and the intention to sustain it. Perspectives varied widely
between health districts and the type of healthcare pro-
vider / administrator. In health district 5, lack of support
from leadership delayed the initiation of team-based col-
laborative care meetings (implementation strategy) and
other program elements. At health district 1, an observed
facilitator was that healthcare administrators and nurses
perceived it as “beneficial to community members” and
a “learning opportunity” Whereas in that same district,
a barrier was that health district 1 physicians perceived
the program to be an addition to their workload and they
were minimally involved in program delivery. Program
implementation was adapted to the context; professional
nurses took on physicians’ responsibilities, such as evalu-
ating patients, prescribing medications, and coordinating
team-based collaborative care. These adaptations allowed

(2024) 5:23
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the program to be implemented in this district, overcom-
ing the lack of support from physicians. If healthcare
providers and administrators perceived the program
as beneficial and feasible, they appeared to support its
institutionalization (with implications for sustainment)
within the MoH beyond the study period.

Fit between hypertension program and health districts

We asked participants to explain how the characteristics
of health districts influenced program implementation
(fit), which we categorized into barriers and facilitators
(See Table 4). Most participants indicated that compe-
tition with other MoH primary care program activities
was a major barrier to program fit. Two other barriers
identified by most participants were: insufficient and
overburdened healthcare staff and the temporary sus-
pension of healthcare services early in the COVID-19
pandemic. Facilitators related to fit were: prior experi-
ence providing services for chronic diseases, the presence
of program champions and strong leadership, and the
extent of organization, collaboration and communication
within the district team. At the time that the interviews
were conducted, the number of COVID-19 infections
were on the rise and providers were increasingly becom-
ing involved in the pandemic response, which presented
an additional challenge for program fit across health
districts.

Competition with other MoH primary care pro-
grams Across all health districts, all participants
described the challenges related to delivering the pro-
gram in addition to 22 other MoH primary care pro-
grams (See Table 4). Most providers described the ten-
sion between delivering care for acute problems and
maternal and child health programs as compared to care
for chronic conditions, such as hypertension, as histori-
cally, maternal and child health programs have been pri-
oritized over chronic diseases. Most participants indi-
cated that providers had to choose between delivering
one program over the other one. For example, a data col-
lector at health district 2 described that providers had
to team meetings to respond to urgent problems (e.g.,
an undernourished child), reducing the delivery of this
implementation strategy. Moreover, the COVID19 pan-
demic response initially led to the suspension of health-
care services for chronic diseases, and later created more
responsibilities among the primary care team, reducing
program fit for the district.

Prior experience providing services for chronic dis-
eases Most participants suggested that program fit was
facilitated by the health district’s experience providing
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Table 3 Characteristics of participants enrolled in the multi-component
hypertension intervention program in rural Guatemala compared to
the general population

Variable Enrolled General population®
participants®

Female, % 71.0 53.2

Age, mean (SD), years 629(11.4) 56.39 (12.4)

Married, % 64.6 72.2

Indigenous Maya, % 235 257

Literacy (able to read and write), 486 579

%

Employed, % 27.2 451

2 Enrolled participants in parent cluster randomized controlled trial (cRCT)

b Characteristics of general population from municipalities where study took
place based on National Census 2018

care for chronic diseases (e.g., diabetes mellitus 2 and
hypertension) (See Table 4). MoH administrators high-
lighted that health districts with previously existing
chronic disease programs had capacities and facilitators
to implement the hypertension program. For instance,
the healthcare team was already trained in chronic dis-
eases, accustomed to, and organized in such a way that
allowed them to follow up with chronically ill patients.
In contrast, other healthcare teams were only organized
to provide care for acute health problems (see previous
theme).

Program champions and strong leadership Most par-
ticipants (MoH and study staff) across health districts
highlighted that strong leadership and program cham-
pions enhanced program fit in the health districts (See
Table 4). Program champions were MoH leaders, such
as health area or health district administrators, who
strongly supported the hypertension program and mobi-
lized their teams to implement it. They also actively
adapted the EBI / implementation strategy and ensured
that key infrastructure elements were available, which
enhanced the program’s fit to their health district (see
implementation and sustainability infrastructure below).
For example, the medical director of health district 3
ensured the availability of hypertensive medications at
health centers and health posts, facilitating the imple-
mentation delivery of the protocol-based hypertension
treatment (see Fig. 1). Program champions also facili-
tated the program’s expansion and sustainability poten-
tial. For example, the medical director at health district
3 promoted the program expansion to additional health
facilities, adapted it to manage diabetes mellitus 2 in
addition to hypertension, and communicated the impor-
tance of sustaining the program beyond the study period
to healthcare providers.

(2024) 5:23
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Implementation and sustainability infrastructure

We asked interview participants to reflect on what
would be needed for the program to be implemented
and sustained over time. Participants identified two
essential components of the implementation and sustain-
ability infrastructure: human resources, and equipment
and medications (See Tables 2 and 4).

Human resources Most participants across health
districts emphasized the need for additional human
resources to deliver the program in addition to the other
primary care programs (e.g., childhood immunizations)
(See Table 4). Some participants suggested that health
districts would need at least three auxiliary nurses per
health post, instead of one or two. Moreover, to sustain
the program beyond the study period, participants sug-
gested creating the role of a local-level chronic disease
program coordinator, who would be in charge of patient
navigation, monitoring of hypertensive medication avail-
ability, and health staff coordination between health cent-
ers and health posts. Providing ongoing training, super-
vision, and support to auxiliary nurses was also identified
as a need by most participants.

Essential equipment and hypertensive medications Most
participants identified the need for equipment (e.g., blood
pressure monitors) and recognized that prior to the start
of the program such equipment was not available at most
health facilities (See Table 4). Most participants high-
lighted that ensuring availability of hypertensive medica-
tions had been challenging before and particularly during
COVID-19. Some participants mentioned that, to sustain
the program beyond the study period, health districts
would need to improve the medication supply chain.

Health equity considerations

As we converged data to identify health equity consid-
erations, we found that the qualitative and quantita-
tive phases across settings, participants and RE-AIM /
PRISM dimensions confirmed each other. Table 5 sum-
marizes meta-inferences and representative quotes
related to health equity considerations. First, we found
sociodemographic and community characteristics related
to reduced reach and implementation delivery within
groups. The most salient characteristics identified by par-
ticipants included men working in the agricultural sec-
tor; people living in poverty or unemployed; people with
limited literacy; people who lacked family support; indig-
enous people who did not speak Spanish, the language
used to deliver the program; women who were prohib-
ited from participating in the program by their husbands;
communities located in isolated and mountainous areas;
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Table 4 Representative quotes for selected PRISM dimensions
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PRISM dimension

Representative quotes (Role of interviewee, municipal health district)

Organizational perspective on the program

“Physicians did not buy into it; they did not participate in the program and some staff perceived

the program as “additional workload". Professional nurses ended up taking on responsibilities
that had been assigned to physicians.” (Data collector, MHD1)

“| think that the MoH can continue [implementing the program], as it can help patients and pre-
vent [hypertension] [...]. Patients go back home and share their experiences with their relatives
on how to prevent chronic diseases — diet, salt consumption, weight, exercise, many habits

that should be avoided, like eating junk food. This is very important and should be sustained.
The MoH should take it on as its own program” (Health district administrator, MHD3)

Fit between program and health district

Competition with other MoH primary care programs

“During the initial phase [of COVID-19], services for patients with chronic diseases were sus-
pended, all at once we had 13 COVID cases, we were afraid-Professional nurse, HD3
“Remember that an auxiliary nurse is responsible for 22 other MoH programs, and now, with this
pandemic it's even worse! (Professional nurse, health area administration for MHD 1 and 2)
Previous experience providing services for chronic diseases

“This isn't a new program for us. Since 2011 we've been following-up with patients with chronic
diseases, monthly or annually, as part of the Inclusive Health Model (Modelo Incluyente de
Salud, MIS), which is supported by the Institute for Inclusive Health. [...] Implementing this
program has not been very hard for our district. This new program improved our approach

to managing hypertension” (Professional nurse, MHD1 administrator)

Program champions and strong leadership

"The health area administrator really supports the program and she has made sure that hyper-
tensive medications are available, which motivates patients to participate in the program! (Data

collector, MHD2)
Implementation and sustainability infrastructure

Human resources

“Our main challenge to deliver this program is that we need more human resources” (Health
area nurse, MHD1 and 2)

“The program can be implemented as planned, but there needs to be a supervisory team

from the MoH in charge of monitoring the program, supervising and training [healthcare provid-
ers].” (Research assistant, MHD3)

Essential equipment and hypertensive medications

“This program has been possible just because INCAP provided us with blood pressure monitors,
weight balances...” (Professional nurse, health area administration for MHD 4 and 5)

MHD Municipal health district

lack of community leadership and support for the pro-
gram. The overrepresentation of female participants in
our sample (71.0% vs 53.2% in the general population)
may indicate barriers to reach men working in agricul-
ture. Second, we found that health district character-
istics corresponding to PRISM contextual factors may
have influenced whether the implementation delivery
occurred was equitable across districts. For example,
limited fit and limited implementation and sustainability
infrastructure may have led to unequal implementation
delivery between health districts (e.g., see Fig. 2, health
district 3 vs 5). Third, the COVID-19 pandemic seemed
to enhance pre-existing health inequities between com-
munity subgroups (e.g., low vs high community leader-
ship) and health districts (e.g., limited implementation
infrastructure). Finally, certain program adaptations
seemed to enhance reach and equitable implementation.
For instance, conducting home visits to deliver hyper-
tensive medications helped to reach unemployed partici-
pants who were not able to visit health facilities. Instead,
following-up participants through phone calls during

COVID-19 may have inadvertently increased health
inequities across the socioeconomic spectrum.

Sustainability considerations

Table 5 includes representative quotes and a summary of
meta-inferences related to program sustainability. Overall,
we found that qualitative and quantitative phases across
settings, participants and RE-AIM / PRISM dimensions
confirmed and expanded on each other. First, we found
that most participants considered that it would be pos-
sible to sustain the program beyond the study period. All
the health administrators and providers recognized the
program benefits and the importance of institutionalizing
it within the MOH. Second, we identified threats to sus-
tainability across health districts, such as limited imple-
mentation infrastructure or limited fit between program
and health district. Future hypertension programs could
enhance fit by ensuring understanding of intervention
benefits prior to implementation and identifying pro-
gram champions. Third, the COVID-19 pandemic exac-
erbated threats to sustainability, by further limiting the
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Table 5 Quotes representing the most salient considerations for health equity and sustainability

Representative quotes

Meta inferences

Health equity considera-

tions require:

-Designing strategies to reach and follow-up men working in agri-

culture

-Addressing language preferences and limited literacy
-Addressing structural factors: gender roles, poverty, unemploy-

ment, commumty engagement

Enhancing implementation and sustainability infrastructure
for hypertensive programs within municipal health districts (e.g,,
equipment, human resources, transportation)

Equitable implementation of future hypertensive programs would

“Some female participants required husband
authorization to enroll in the program. Some were
not authorized and did not enroll in the program”
— Data collector, MHD1

“Itis easier to work with patients who have a rela-
tive who is willing to help them, if they know

how to read and write, and if they live closer

to the health services. Patients without family sup-
port may not receive hypertensive medications”
-Data collector, MHD2

-Enhancing the public health response to emerging diseases (e.g.,

COVID-19)

Most participants identified sources of health inequities at the par-

ticipant- and health facility-levels

Sustainability considera-

tions would require:

- Enhancing the fit of health districts by including programs

for chronic diseases within primary care settings and ensuring
understanding of intervention benefits prior to implementation
- Training leadership to design program adaptations in response

to contextual changes (e.g., COVID-19)

- Strengthening communication and collaboration among primary

care teams

Sustainable implementation of future hypertensive programs

“Itis possible to continue delivering the program
in the new COVID-19 reality. First of all, we need
HTN medications. Second, we need training

to provide health coaching sessions — we already
have that, and we need to strengthen it. Third, we
need to continue delivering health coaching ses-
sions, but now as part of patient clubs! - Health
area nurse, MHD3

- Ensuring essential implementation and sustainability infrastructure

within health districts

- Ensuring essential infrastructure to respond to emerging diseases

(COVID-19)

Most participants expressed interest in sustaining the program

beyond the study period.

MHD municipal health district

infrastructure, such as available human resources and
medication supply chain. To continue implementing the
program in the context of COVID-19, most participants
indicated that it would need to undergo certain adapta-
tions to increase fit, such as delivering health coaching ses-
sions in a group setting, rather than individually. Finally,
the ability of healthcare teams to implement program
adaptations in response to COVID-19 seemed to enhance
implementation delivery of the EBI and implementation
strategies. Future implementation initiatives could explore
if improving the ability of health district leadership to
implement program adaptations could improve the pro-
gram delivery and its sustainability.

Discussion

Our mixed methods analysis of mid-course implementa-
tion and context of a new hypertension control program
within Guatemala’s public primary system during the
initial months of the COVID-19 pandemic led to two
major conclusions. First, we documented a close inter-
play between the rapidly evolving context and imple-
mentation delivery + adaptations to the EBI and the
implementation strategy. Second, we identified sources of
unequal program implementation and potential threats

to program sustainability as well as program adaptations
for improving health equity and sustainability.

We confirmed the close interplay between contextual
factors, EBIs, and implementation strategies pointed out
by others [1]. We found that contextual factors influenced
program implementation delivery + adaptations. For
instance, enhancing the implementation and sustainabil-
ity infrastructure by providing basic program equipment
(e.g., blood pressure monitors) and hypertensive medica-
tions prior to launching the program, initially facilitated
implementation delivery. In contrast, disruptions to med-
ication supply chain during COVID-19, led to reduced
implementation delivery of the EBI. In addition to influ-
encing implementation delivery, contextual changes led
to qualitative adaptations. As a response to COVID-19,
healthcare providers implemented program adaptations,
some of which seemed to increase the fit between con-
text and program. For example, to overcome challenges
due to transportation disruptions and social distanc-
ing, healthcare providers began delivering hypertensive
medications at the village level, bringing them closer to
patients. Our study showed that rapid contextual changes
at the community and primary care levels led to dras-
tic changes in implementation delivery, which spurred
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planned program adaptations. Such adaptations allowed
the program to be delivered within the new context.
Utilizing system dynamics approaches in future studies
could help to understand feedback loops and dependen-
cies between contextual factors, EBIs, and implementa-
tion strategies, as well as the points that may be leveraged
to improve implementation and clinical outcomes.

Similar to other implementation assessments con-
ducted during COVID-19, we found that the COVID-
19 emergency further stretched an overburdened and
under-resourced primary care system [20, 22], threaten-
ing continued program implementation and its future
sustainability. However, even though resources and time
allocated to the program decreased during COVID-
19, certain health districts were able to bounce back to
increase implementation delivery close to pre-COVID-19
levels. Understanding the factors that increased program
delivery during the implementation phase may help to
draw sustainability implications. For example, we iden-
tified factors that seemed to facilitate implementation
delivery during COVID-19, such as MoH staff’s percep-
tion of the EBI as beneficial; essential infrastructure, such
as human resources; and strong leadership and experi-
ence implementing programs for chronic diseases. Cer-
tain adaptations that helped with implementation delivery
during the implementation phase should be prioritized
during the sustainability phase. For instance, we learned
that the implementation strategy (team-based collabora-
tive care) may be adapted by having primary care teams
(e.g., physicians and auxiliary nurses) communicate by
phone multiple times a week instead of holding monthly
in-person meetings. This adaptation could allow teams
to change the “form” of this strategy as needed, while still
meeting with its function of making team-based decisions
regarding hypertension treatment. In line with a dynamic
understanding of sustainability, this study suggests that
assessing a program under different scenarios during its
implementation phase (e.g., before and during COVID-
19) may provide insights for program sustainability, such
as the contextual factors and program adaptations or
refinements that may be needed to sustain it.

Following calls to utilize a health equity lens in imple-
mentation assessments [7, 9], this study found that pro-
gram implementation was influenced by social and
structural determinants of health, such as poverty, gen-
der discrimination, rurality, and historical discrimina-
tion against indigenous groups. While our program was
designed and implemented with socially disadvantaged
groups in mind (rural and Maya-indigenous popula-
tions served by the public primary care system), results
suggested that program adaptations may be needed to
address health disparities within subgroups. Importantly,
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adaptations that allow for a flexible implementation
delivery may help to reach socially disadvantage groups.
For example, diversifying the ways of delivering hyper-
tensive medications (e.g., through relatives, at home, at
the health post) may help to address challenges related to
medication delivery. Our explicit focus on health equity
in this assessment surfaced sources of health disparities
and potential ways to address them through program
adaptations. However, historical and broader sources of
health disparities (e.g., ethnic discrimination) will not
be addressed through one specific program and would
require system-level or broader policy changes.

Our study has several strengths. First, we assessed pro-
gram implementation over time focusing on two different
phases (before and during COVID-19), which allowed us
to understand how rapidly changing contextual factors led
to both the EBI and the implementation strategy’s evolu-
tion. Second, we applied widely recognized implemen-
tation frameworks, RE-AIM/PRISM, coupled with an
explicit focus on health equity and sustainability. Third,
we utilized a mixed methods approach, interviewed par-
ticipants at different levels of the health system (e.g., pro-
viders, administrators, program evaluators), and included
a range of health districts, all of which allowed for a deeper
understanding of the program’s implementation within the
public primary care system in Guatemala. Finally, we uti-
lized behavior-over-time graphs, a systems thinking tool,
to better understand implementation delivery changes
amid contextual changes. However, our results need to
be interpreted considering certain limitations. First, our
analysis included five of the 8 districts that were imple-
menting the program at the time of our assessment. Our
analysis aimed to describe the implementation experience
in depth, rather than making generalizable inferences. For
this reason, we purposefully selected health districts with
the longest implementation experience that had delivered
the program both before and after COVID-19 and repre-
sented a wide spectrum of implementation experiences.
The other study health districts across Guatemala have
many more distinct characteristics that could change their
implementation experience. Additionally, this assessment
did not include perspectives from program recipients (i.e.,
patients), although our study team has captured patient
perspectives in a different analysis [23].

Conclusions

Our study contributes to calls to advance our under-
standings of sustainability and health equity in imple-
mentation science. Our implementation assessment
provides a rich empirical example of application of
complementary implementation science theories and
frameworks. In addition, this study provides urgently
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needed information on how to assess multi-component
programs in settings with limited resources and under
rapidly changing contexts, such as the COVID-19 pan-
demic. Low-resource primary care settings in Guate-
mala typically face changes to the context (e.g., tropical
storms during hurricane season that lead to flooding or
mudslides in communities). We conducted a rich mixed
methods assessment of a program implementation over
time, showing the close inter-relationships between con-
text, EBI and implementation strategy, and their influ-
ences on health equity and sustainability. These findings
point to the need for robust mixed methods and more
rapid assessments, and systems science approaches that
help understand the dynamic relationships between con-
textual and implementation factors over time.
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