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Background

Continuous Quality Improvement (CQl) is a core strategy for strengthening health systems,
yet documentation and monitoring of CQl activities remain fragmented in many low- and
middle-income country (LMIC) settings. In Jamaica, CQl has been institutionalized across
priority programs, but it largely relies on paper-based tools and basic digital platforms that
limit timely learning and oversight. To address these gaps, Jamaica’s Ministry of Health and
Wellness (MOHW), in collaboration with the Caribbean Training and Education Centre for
Health (C-TECH), adapted a web-based CQl application using a participatory, human-centered
design approach.

Methods

We conducted a formative, convergent mixed-methods evaluation across 24 healthcare
facilities to assess early-stage implementation of the CQl app. Guided by the Implementation
Outcomes Framework, we examined acceptability, adoption, appropriateness, and feasibility.
Quantitative data were collected through a structured survey of healthcare workers (n=43),
and qualitative data were gathered through five focus group discussions (n=33) and three key
informant interviews with CQl leads. Survey data were summarized descriptively, and
gualitative data were analyzed using rapid qualitative analysis. Findings were integrated using
joint displays.

Results

Survey findings indicated moderate to high perceived acceptability and appropriateness of
the CQl app, with 70% of participants reporting that it saved time and 67% noting that it
aligned with facility goals. However, 19% reported never using it. Qualitative findings
highlighted the app’s value for improving CQl documentation, visualizing trends, and
supporting supervisory oversight. Key barriers to sustained adoption included inconsistent
internet connectivity, limited follow-up training, unclear team roles, and challenges
integrating app use into routine workflows. Leadership engagement and alignment with
existing CQl structures emerged as critical enablers.

Conclusion

This formative evaluation suggests that a digitally enabled CQl platform can strengthen
documentation and oversight of quality improvement activities in resource-constrained
health systems when embedded within supportive organizational and infrastructural
contexts. Addressing foundational system readiness, including leadership engagement,
capacity-building, and workflow integration, will be essential to realizing the CQl app’s
potential in Jamaica and similar LMIC settings.

Keywords: Continuous quality improvement, digital health, implementation outcomes,
mixed-methods, Jamaica, feasibility, adoption, acceptability, appropriateness
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74  Continuous Quality Improvement (CQl) is an evidence-based, structured, and widely used
75  approach that systematically drives incremental improvements in healthcare services through
76 iterative, data-informed decision-making (1, 2). CQl focuses on continually assessing
77  healthcare processes, identifying opportunities for improvement, and adapting interventions
78  to effectively respond to evolving healthcare demands and patient needs (1, 3). In practice,
79  CQl involves health facility teams selecting priority quality indicators, iteratively testing
80  process changes through Plan-Do-Study-Act (PDSA) cycles, reviewing performance data, and
81  scaling changes that improve the quality of care (4). Its effectiveness has been demonstrated
82  across diverse healthcare domains, including HIV care, maternal and child health, and the
83 management of non-communicable diseases (NCDs), with documented improvements in
84  clinical outcomes, patient retention, and service quality (1, 5-7).

85 Despite these advancements, persistent challenges continue to constrain CQl's full potential.
86 Fragmented health information systems, characterized by paper-based documentation
87  practices and reliance on basic digital tools such as Microsoft Excel or Word, compound other
88  Dbarriers to effective CQl implementation, including disparities in service quality and limited
89  resources, particularly human resources for health. These documentation and system-level
90 constraints lead to incomplete and non-standardized data, hindering timely monitoring,
91 cross-site learning, and evaluation of CQl interventions (1, 8-12). As a result, successful CQl
92 changes often remain localized and are difficult to scale or institutionalize.

93 Jamaica provides a relevant context for examining these challenges. The country’s healthcare
94  system is organized into four Regional Health Authorities (RHAs)- Western (WRHA), Southern
95  (SRHA), Northeast (NERHA), and Southeast (SERHA), operating under the oversight of the
96  Ministry of Health and Wellness (MOHW). Over the past decade, Jamaica has made notable
97  progress in institutionalizing CQl, particularly within HIV care and chronic disease programs.
98  Since 2013, the University of Washington, in collaboration with the Caribbean Technical
99  Assistance and Education Centre for Health (C-TECH) and with funding from the U.S.
100 President’s Emergency Plan for AIDS Relief (PEPFAR) through Health Resources and Services
101 Administration (HRSA), has supported the MOHW in implementing multiple iterations of the
102  Jamaica Quality Improvement Collaborative (JaQIC). These initiatives applied the Institute for
103  Healthcare Improvement’s Breakthrough Series (BTS) model to strengthen HIV service
104  delivery (4, 13). Early phases of JaQIC focused on improving the uptake and reliability of CD4
105 and HIV viral load testing, on-time antiretroviral (ART) medication pickup, and fostering a
106  culture of quality data use and data-driven decision-making (13). These collaboratives
107  supported multidisciplinary facility teams in testing and scaling evidence-based changes
108 through structured learning sessions and peer exchange (14).

109 In collaboration with the MOHW, C-TECH has further advanced CQl as a core strategy for
110  improving health outcomes across Jamaica by embedding structured CQl methods into
111 routine service delivery at over 28 HIV treatment sites nationwide (15). By implementing
112  PDSA cycles, facilities receive coaching from trained quality improvement (Ql) coaches and
113  participate in regular in-person or virtual learning sessions to promote shared learning and
114  capacity building (16).
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115  Despite these advances, CQl documentation in Jamaica has remained largely paper-based or
116  reliant on basic software such as Microsoft Excel and Word. As CQJ activities expanded across
117  facilities and programs, these platforms increasingly constrain the ability to track progress
118  over time, retain institutional memory, and enable system-level monitoring and learning.
119  Similar challenges have been documented across other low-middle-income countries (LMIC)
120  health systems, where weak documentation practices hinder the evaluation, dissemination,
121  and institutionalization of effective quality improvement interventions (1, 3, 12)

122  To address these challenges and align with Jamaica’s broader digital health transformation
123  agenda, (17, 18), C-TECH and the MOHW adopted a web-based CQl application (CQl app)
124  designed to support standardized documentation, real-time monitoring, and cross-site
125 learning of CQl activities. The CQl app was originally developed by the University of Maryland,
126  Baltimore’s Center for International Health Education and Biosecurity (CIHEB) HIV program in
127  Tanzania and later adapted for use in other settings, including Kenya, Rwanda, Zambia, and
128 Botswana [19].

129 Evidence from digital health implementation research underscores the importance of
130 meaningfully engaging healthcare workers and addressing technological self-efficacy to
131 support the adoption and sustained use of digital tools (14, 19, 20). Similarly, digital
132  interventions that are grounded in local contexts and shaped by end users' perspectives have
133  been shown to be more acceptable, relevant, and sustainable (21). Guided by this evidence
134  and recognizing that the CQl app was not originally designed for the Jamaican context, C-TECH
135 and the MOHW, supported by the Digital Initiatives Group at I-TECH (DIGI), University of
136  Washington, undertook a participatory, human-centered adaptation process of the CQl app.
137  This approach focused on collaboratively assessing the app’s fit for purpose and identifying
138  context-specific adaptations needed to align the tool with healthcare providers’ needs,
139  capacities, and operational realities within the Jamaican health system (22).

140  We conducted an early formative evaluation to explore initial implementation outcomes of
141 the CQl app and identify existing challenges to inform adaptation, adoption, and scale-up. The
142  goal was to generate practical insights to support the successful integration of the app into
143  routine practice and to strengthen the overall CQl process across Jamaica’s health system.
144  Specifically, the evaluation sought to examine:

145 1. Acceptability of the CQl app among healthcare providers within Jamaican healthcare
146 facilities

147 2. Extent of adoption of the CQl app among healthcare providers in Jamaica

148 3. Perceived appropriateness of the CQl app in the Jamaican health care system

149 4. Feasibility of implementing the CQl app within Jamaican healthcare settings

150 The evaluation was not designed to assess effectiveness or impact on clinical outcomes, but
151 rather to generate implementation-relevant insights to inform ongoing adaptation,

152  integration, and potential scale-up of the CQl app within Jamaica’s health system and similar
163  LMIC contexts.
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154 2. Methods

155  Evaluation Setting: This evaluation was conducted in Jamaica and involved 24 healthcare
156  facilities across the country’s four RHAs: WRHA, SRHA, NERHA, and SERHA. Participating
157  facilities provide a range of health services, including HIV care and treatment, management
158  of NCDs, and mental health services. All sites were engaged in CQl activities supported by C-
159  TECH and the MOHW.

160 At each facility, CQl teams implemented QI processes guided by the PDSA framework. These
161  activities included regular team meetings, performance monitoring to identify gaps in service
162  delivery, root cause analysis, development and testing of change ideas, and systematic
163  documentation of CQl efforts. CQl teams also participated in scheduled learning sessions that
164  supported peer-to-peer learning, shared problem-solving, and capacity building. These
165 learning sessions served as a forum for healthcare workers (HCWs) to present ongoing CQl
166 initiatives and receive targeted didactic support to strengthen CQl implementation.

167 The CQl app intervention: The CQl app is a web-based platform based on the PDSA
168 framework that supports health facility teams in documenting, monitoring, and sharing their
169  CQl activities. The platform was developed to address persistent challenges in CQl
170  documentation and limited opportunities for team-based and peer learning of HIV care and
171  treatment quality improvement programs.

172  The CQl app includes two primary modules. The facility module (Figure 1) enables frontline
173  CQl teams to log projects, track indicators, and document PDSA cycles. The manager module
174  (Figure 2) allows supervisors and CQIl coaches to view dashboards, monitor trends across
175 many facilities, and provide remote support. The platform supports visualization of CQl
176  progress over time, facilitates real-time performance monitoring, and serves as a repository
177  for CQl-related job aids, training materials, and guidelines.

178  Figure 1: CQl app- Facility Module
179 (Insert Fig 1 here)

180

181  Figure 2: CQl app- Managers Module
182 (Insert Fig 2 here)

183

184

185  C-TECH became aware of the CQl app through publications and information shared on UMB-
186  CIHEB’s programme website (23, 24). Given the similarity in CQl implementation contexts and
187  health system constraints across these LMIC settings, C-TECH and the MOHW explored the
188  CQl app as a potential solution to Jamaica’s CQlI documentation and monitoring challenges.
189 Initial engagement involved direct consultations with the UMB-CIHEB development team in
190 Tanzania to understand the app’s functionality, implementation approach, and applicability
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191  to the Jamaican context. Following these consultations, C-TECH and the MOHW decided to
192  adapt and pilot the CQl app in Jamaica.

193 The adaptation process followed a participatory, human-centered design approach and
194  involved multiple co-design sessions with HCWs, C-TECH staff, and MOHW representatives.
195 These sessions focused on identifying Jamaica-specific CQl documentation needs and
196  workflow requirements. While the app's core structure mirrored the standard PDSA-based
197  CQl process, adaptations included configuring facility and regional identifiers, aligning
198 terminology with Jamaican health system workflows, and tailoring user roles and reporting
199  structures to reflect local CQl implementation practices.

200 Implementation of the CQl app in Jamaica included orientation sessions and training
201  workshops for HCWs and CQl coaches, followed by iterative testing and refinement of the
202  platform between July 2022 and November 2023. The app was introduced to facilities as a
203 complementary tool to existing CQl processes, enabling teams to gradually integrate digital
204 documentation into routine practice. The first facility-based CQl project was formally
205 documented in the CQl app in December 2023.

206  Evaluation Design

207  This evaluation employed a convergent mixed-methods design to assess early
208 implementation of the CQIl app across participating healthcare facilities. We collected
209 quantitative data from a survey and qualitative data from Focus Group Discussions (FGDs)
210 and Key Informant Interviews (Klls) concurrently, analyzed them separately, and integrated
211 them during interpretation to provide a comprehensive understanding of the CQl app
212  implementation experiences (Figure 3). The evaluation was guided by the Implementation
213  Outcomes Framework, focusing on four early-stage outcomes: acceptability, adoption,
214  appropriateness, and feasibility. These outcomes were selected to align with the evaluation
215  timing during the initial rollout of the CQl app, when later-stage outcomes such as
216  penetration, fidelity, cost, and sustainability had not yet been sufficiently established for
217  robust assessment (25).

218  Figure 3: Convergent Mixed Methods Design- Adapted from Edmonds & Kennedy
219  (2017)(26).

220 (Insert Fig 3 here)
221

222  Quantitative data were collected through a structured survey to capture HCWs’ perceptions
223  of the CQl app across the four implementation outcomes. Qualitative data were collected
224  through FGDs and KllIs to explore contextual factors influencing implementation, including
225  workflow integration, training experiences, and perceived value of the CQl app for routine
226  CQl practice.

227  Findings from the quantitative and qualitative components were integrated using joint
228 displays to enable side-by-side comparison and interpretation. This approach facilitated the
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229 identification of convergence, divergence, and complementarity among data sources, thereby
230 strengthening the interpretation of early implementation findings.

231  Evaluation Population: Participants were HCWs from the 24 facilities across WRHA, SRHA,
232  NERHA, and SERHA, supported by C-TECH and the Jamaica MOHW, collectively known as the
233  CQl network.

234
235  Recruitment of Participants
236  Human Subjects’ Protection

237  All participants provided verbal consent at the beginning of each FGD and KIll. Evaluation
238  procedures ensured that no personally identifiable information (PIl) was collected and that
239  confidentiality was maintained throughout the evaluation. Participants were assigned unique
240 identifiers (e.g., A1, A2, B1, B2) and referred to using these codes during discussions.

241 Audio recordings were securely stored during the analysis phase and destroyed thereafter.
242  Field notes and transcripts were anonymized and de-identified before analysis.

243  Invitations to participate in the survey were emailed and included a Participant Information
244  Sheet (PIS) describing the purpose of the evaluation, voluntary participation, and anonymity,
245  as well as a secure link to the online survey.

246  The Jamaica MOHW approved this evaluation as part of program activities funded by HRSA,
247  which support the C-TECH-led HIV/AIDS care and treatment program. The University of
248  Washington Human Subjects Division (HSD) also granted a human subject research exemption
249  status, IRB ID: STUDY00020691.

250  Survey Participants

251  Survey respondents were HCWs who had previously received training in CQl methods and had
252  been exposed to the CQl app during routine programme activities. Eligible participants were
253  identified using CQl and CQl app training records maintained by C-TECH and MOHW. The
254  survey was distributed to all HCWs listed in these training logs, regardless of whether they
255  had begun using the CQl app at the time of data collection.

256  This inclusive approach was intentional, as the evaluation aimed to capture early

257  perceptions of the CQl app across varying levels of exposure and use, including perspectives
258 from HCWs who had not yet integrated the app into routine practice. The survey targeted
259 diverse professional cadres involved in CQl implementation, including adherence

260 counsellors, case managers, contact investigators, clinicians, health facility managers,

261 psychologists, social workers, and data management staff such as data entrants and

262  Treatment Care Support Officers (TCSOs). This approach ensured representation across key
263  roles engaged in CQl activities at the facility level.

264

265  Participants for Focus Group Discussion and Key Informant Interviews
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266  Participants for FGDs and Klls were selected using criterion-based purposive sampling from
267 attendees of semi-annual CQl learning sessions conducted between June and July 2024 as
268 part of routine CQl programming (27). All attendees at these learning sessions were CQl team
269 members or CQl coaches representing their respective facilities or regions.

270 Selection of participants for qualitative data collection was conducted jointly by C-TECH
271 programme staff in consultation with MOHW CQl leads. HCWs who had previously received
272  CQl app training, whether they had already used the CQl app, were invited to participate in
273  FGDs. Eligibility criteria for FGDs included: (1) participation in CQl activities at the facility or
274  regional level, (2) prior CQl training, and (3) exposure to CQl app training. No additional
275  exclusion criteria were applied.

276  FGDs included 6—-8 participants per group and were conducted immediately following the
277  learning sessions to allow reflection on both the session content and participants’ ongoing
278  CQl implementation experiences. Participants were selected to ensure representation across
279  professional roles, facility and regional affiliations, and varying levels of CQl app use, including
280  both users and non-users.

281  Klls were conducted with QI coaches and regional managers responsible for CQl oversight.
282  These KlIs were carried out during the same evaluation period as the learning sessions and
283  FGDs. Eligibility criteria for KllIs included holding a formal CQl oversight role at the facility or
284  regional level and prior engagement with CQl implementation processes. Klls focused on
285  system-level implementation dynamics, supervisory perspectives, and contextual factors
286 influencing CQl app integration. While FGDs and Klls were conducted in parallel during the
287  evaluation period, insights from early FGDs informed the areas of emphasis in subsequent
288  Klls, consistent with a convergent mixed-methods evaluation design.

289
290 Evaluation Procedures

291  Quantitative Data Collection: We collected quantitative data using a Google Forms survey
292  structured around four implementation outcomes: acceptability, adoption, appropriateness,
293  and feasibility. The survey included five demographic questions and 19 Likert-scale items
294  capturing HCWs’ perceptions and experiences with the CQl app. Each item used a five-point
295 response scale ranging from strongly disagree to strongly agree. Survey items assessed
296 perceived ease of use, usability, alignment with CQl goals, and feasibility of integrating the
297  CQl app into existing workflows.

298  Examples of survey items by implementation outcome included:

299 (i) Acceptability: “The CQl app is easy to use in my daily tasks.”

300 (ii) Adoption: “I would like to use the CQl app more frequently.”

301 (iii) Appropriateness: “The CQl app aligns well with our facility’s goals.”

302 (iv) Feasibility: “It is feasible to use the CQl app with the current level of IT support.”

303  The full survey instrument is provided under supporting information.
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304  We distributed the survey via email one week (26t June 2024) prior to the FGDs and KlIs and
305 allowed participants about one month to respond. Data collection closed after all qualitative
306 activities were completed (31t July 2024). Quantitative survey data were analysed as
307 described in the data analysis section below.

308 Qualitative data collection

309 We collected qualitative data through five FGDs and three Kills, all conducted in English,
310 alongside scheduled CQl learning sessions. Each FGD included 6—8 participants and lasted
311  approximately 45-60 minutes, while each Kll included one participant and lasted
312  approximately 30 minutes.

313 At the end of each learning session day, C-TECH programme staff invited eligible participants
314  to take part in FGDs and moved them to a separate room, where they provided information
315  about the evaluation and obtained verbal consent. An evaluation specialist from the Digital
316  Initiatives Group at I-TECH, University of Washington, travelled to Jamaica and led the
317  qualitative data collection activities. Three FGDs were conducted in person during the
318 learning sessions. Due to unforeseen logistical disruptions during the evaluation period, the
319  remaining two FGDs and all Klls were conducted with the interviewer joining remotely via
320 Zoom, while participants remained on site at the learning session venues. This change in
321  interviewer modality did not alter the discussion guides, participant composition, or data
322  collection procedures.

323  We audio-recorded all FGDs and KllIs and transcribed them verbatim. Qualitative data from
324  FGDs and Klls were analysed using the approach described in the Data Analysis section below.

325 Quantitative Analysis

326 We exported survey data from Google Forms to Microsoft Excel for initial cleaning and
327  subsequently analysed it using Stata version 17. We calculated descriptive statistics, including
328 frequencies and percentages, to summarize participant demographics and survey responses.
329 We analysed Likert-scale responses across the four implementation outcomes to assess
330 HCWs’ perceptions of the CQl app.

331  Qualitative Analysis

332  We analysed qualitative data using rapid qualitative analysis (RQA), a pragmatic approach
333 commonly applied in implementation research to generate timely, actionable insights
334  through structured and iterative data review (28). RQA aligned with the evaluation’s objective
335 of informing programme improvement during early implementation. The approach combines
336  deductive analysis of predefined constructs with inductive identification of context-specific
337 themes. It is well documented for its efficiency and for generating actionable findings in time-
338 andresource-constrained contexts while maintaining analytical rigor (29, 30).

339 We used structured data summary templates to systematically extract and organize
340 information from FGDs and Klls across the four implementation outcomes. These templates
341 supported the identification of key themes, illustrative quotes, and relevant contextual
342  factors. Because all FGDs and Klls were audio-recorded and transcribed verbatim, we
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343  reviewed the rapid summaries alongside full transcripts to enhance analytical completeness
344  and validity.

345  Figure 4 shows key phases of the adaptation, implementation, and evaluation of the CQl app.

346  Figure 4: Adaptation, Implementation, and Evaluation Timeline of the CQl app (January
347 2022 to December 2024)

348 (Insert Fig 4 here)
349
350 Integration of Findings

351  We analyzed the quantitative and qualitative data separately to maintain the methodological
352 integrity and unique strengths of each dataset. The findings were then integrated using joint
353 display, a mixed-methods strategy that supports side-by-side interpretation of quantitative
354  and qualitative findings (31). This approach facilitated triangulation by identifying areas of
355 convergence (where findings aligned), divergence (where responses differed), and
356 complementarity (where qualitative insights added explanatory depth to survey results),
357  while capturing participants' voices and providing contextual understanding (32).

358
359 3. Results
360 Descriptive summary of participants’ characteristics

361 Table 1 presents the characteristics of participants in the evaluation's quantitative and
362 qualitative components. For the quantitative component, 43 healthcare workers completed
363  the survey, yielding a 65% response rate from the 66 individuals invited. For the qualitative
364 component, five FGDs involving 33 participants were conducted. In addition, Klls with three
365 senior healthcare personnel were conducted to assess their roles in overseeing CQl
366 implementation.

367
368
369
370
371

372  Table 1: Participants' Characteristics for Qualitative and Quantitative Evaluation
373 Components

Participants Characteristics Quantitative Data Qualitative Data
(Survey) (FGD)
n=43 (%) n =33 (%)

Regions Represented

10
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381
382
383
384

385
386
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Participants Characteristics Quantitative Data Qualitative Data

(Survey) (FGD)
n=43(%) n=33(%)

WRHA 11 (26%) 9(28%)
SERHA 14 (32%) 12(37%)
SRHA 10 (23%) 6(19%)
NERHA 8 (19%) 5(16%)
Years of involvement with CQl

<1year 16 (37%) <1vyear: 10 (30%)
1-2 years 10 (23%) 1-2 years: 8 (24%)
3-5 years 7 (16%) 3-5years: 5 (15%)
6—10 years 6 (14%) 6—-10 years: 3 (9%)
>10 years 4 (9%) >10 years: 7 (21%)

Professional Cadres

TCSOs/Data Entrants 18 (42%) 10 (30%)
Doctors/Clinicians 6 (14%) 8 (24%)
Social Workers 6 (14%) 3 (9%)
Contact Investigators 5(12%) 2 (6%)
Adherence Counselors 4 (9%) 6 (18%)
Case Managers 2 (5%) -
Psychologist 1 (3%) -
Health Manager 1 (3%) -

Ql Coaches/Leads - 2 (6%)
Data Manager - 1 (3%)

Key: WRHA: Western Regional Health Authority, SERHA: Southeast Regional Health Authority, SRHA:
Southern Regional Health Authority, NERHA: Northeast Regional Health Authority, TCSO: Treatment
Care Support Officer, Ql: Quality Improvement.

Experience with Healthcare, CQl, and the CQl app: Most survey participants (65%) had
extensive healthcare experience, with 37% reporting 6—10 years and 28% more than 10 years
(Table 2). Smaller proportions reported 3-5 years (14%), 1-2 years (12%), and less than 1 year
(9%). Participants varied in their familiarity with CQl frameworks: 47% had less than 1 year of
CQl experience, 26% had 1-2 years, 14% had 3-5 years, 9% had 6-10 years, and 5% reported
more than 10 years. Regarding CQl app usage, 67% of participants used it 1-2 times, 12% used

it monthly, 2% used it weekly, and 19% reported never using it.

11


https://doi.org/10.64898/2026.03.31.26349902
http://creativecommons.org/licenses/by/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.03.31.26349902; this version posted April 2, 2026. The copyright holder for this preprint

387
388

389
390
391

392
393
394
395
396
397
398

399
400
401
402
403
404
405

406
407
408

409

(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.

It is made available under a CC-BY 4.0 International license .

Table 2: Survey participants' Experience in Healthcare, Familiarity with CQl Frameworks,
and CQl app Usage (n=43)

Experience Years/Number of times n (%)
In Healthcare
Less than 1 year 4 (9%)
1-2 years 5(12%)
3-5 years 6 (14%)
6—10 years 16 (37%)
More than 10 years 12 (28%)
With the CQl framework and process
Less than 1 year 20 (47%)
1-2 years 11 (26%)
3-5years 6 (14%)
6—10 years 4 (9%)
More than 10 years 2 (5%)
Using the CQl app
Never used 8 (19%)
1-2 times 29 (67%)
Monthly 5(12%)
Weekly 1(2%)

Survey Results by Implementation Outcome
Acceptability

Participants expressed mixed perceptions of the CQl app's acceptability (Table 3). Just over
half of respondents reported overall satisfaction with the app, while a substantial
proportion expressed neutral views, suggesting tentative acceptance during the early
implementation phase. More than half of the respondents found the app pleasant to use
and did not perceive it as unnecessarily complex. A similar proportion agreed that the app
met their CQl documentation needs. However, interest in more frequent use was moderate,
indicating that acceptability did not consistently translate into sustained engagement.

Qualitative findings helped contextualize these patterns. Participants highlighted positive
features such as the user-friendly dashboard, project archiving, and the ability to track CQl
trends over time, which supported reporting and team engagement. At the same time,
participants described internet instability, password reset challenges, and difficulties with
updating CQl project entries as common barriers undermining usability. Several participants
reported limited use of the CQl app following training, citing workload constraints and
limited follow-up support.

Participants suggested several improvements to enhance acceptability, including simplifying
the interface, developing a mobile version, adding autosaving functionality, and
incorporating reminders or prompts (job aids) to support ongoing use.
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410 Table 3. Joint Display of Mixed Methods Findings on the Acceptability of the CQl App
411

Quantitative Findings (n=43) lllustrative Quotes

“The impression | have of the app is
that it's user-friendly. It secures your
information; you can always do it and
archive it.”- FGD 1

Outcome: Acceptability of
the CQl App

Overall Satisfaction I “Seeing our progress over time helps us

to stay motivated and aim for better
results.” FGD 4

leets Documentation

I “Being able to work remotely and see a
Needs

dashboard with PDSA details helps me
guide my team better.” - Kl 1

Not Complex - I | appreciated having a visual

representation of what’s happening at
the site. It makes reporting easier.” -
FGD 3

Pleasant to Use I “At my site, | have a whole folder of QI

activities... this app means | can stop
using all that paper.” - FGD 4

sire for Frequent Use I “We should have had this a long time

ago. It’s very helpful for keeping track
of Ql work.” - FGD 4
Ease of Use for Daily

Tasks I Whenever you input a new cycle, you

are unable to edit it. You have to build
a new cycle.” -FGD 1

0% 50% 100%
“Adding information due to poor
connection... kind of gets frustrated.”-
M Disagree/Strongly Disagree EGD 2

Neutral “It would be great to have it as a

B Agree/Strongly Agree mobile app or pinned to the desktop for
easier access.” -FGD 2

412
413  Adoption

414  Participants reported generally positive but uneven perceptions of the CQl app's adoption
415 (Table 4). Most respondents indicated willingness to recommend the app and perceived it as
416  time-saving, and a majority felt it supported the sharing of CQl data. However, fewer
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417  participants perceived clear improvements in their own CQIl work, suggesting that perceived
418  value did not consistently translate into deeper integration into routine practice.

419  Qualitative findings provided insight into these patterns. Participants highlighted the app’s
420 ability to store and retrieve CQl documentation, monitor progress remotely, and facilitate
421  collaboration as features that improved efficiency and saved time. At the same time,
422  participants described barriers to adoption, including limited follow-up after initial training,
423  unclear roles for app use, and competing workload demands. Participants suggested
424  expanding team-wide training, clarifying user responsibilities, and integrating CQl app tasks
425  more explicitly into routine workflows might increase the app's adoption.

426

427  Table 4. Joint Display Mixed Methods Findings on the Adoption of the CQl App

428

Quantitative Findings (n=43) lllustrative Quotes
“Seeing our progress over time helps us to
stay motivated and aim for better results.”-

Outcome: Adoption of the

cal App FDG 1
Will Recommend to As everybody else state.d, we’ll be u,flng the
Others app more frequently going forward.” - FGD 4

“The CQl App is great because | can see
what other sites are doing and get ideas.” -

FGD 3
lows Sharing of Data

The CQl App will make our CQI activities so
much simpler — FGD 5

. ' “After training, no one... reminded us...
Time-Saving unless we had a meeting, we’d forget it was
there.” — FGD 4

“Some staff just saw it as more work and
didn’t want to bother with it.” - FGD 2
Improves QI Work

"Anything that is going to be additional to
what they are currently doing is going to feel
0% 50%  100% | like more work... the less practiced at
documenting would probably feel it more." —
Kil 1

M Disagree/Strongly Disagree
“It would help if we had clear
assignments...who is doing what on the app,
B Agree/Strongly Agree so we’re all accountable.” FGD 4

Neutral
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430 Appropriateness

431 Participants generally perceived the CQl app as appropriate for their work and aligned with
432  facility goals (Table 5). Most respondents indicated that the app was suitable for their tasks
433  and relevant to their roles, and that it supported documentation standards. At the same
434  time, responses suggested more mixed views regarding whether the use of the CQl app
435 reduced workload or avoided adding burden.

436  Participants described several features that supported the app’s appropriateness, including
437  the ability to view and track CQl data over time, auto-generated graphs, and centralized
438 dashboards that made information easier to access. Several participants noted that the app
439  aligned well with documentation expectations and supported both clinical and managerial
440  oversight. Ql coaches emphasized the app's value for consolidating facility-level CQl data
441  and maintaining institutional memory through its archiving functionality.

442  Participants also described challenges related to workflow integration. Many viewed the CQl
443  app as an additional task rather than a routine component of daily work. Responsibilities for
444  app updates were often unclear, with clinicians and psychosocial staff frequently relying on
445  data clerks to enter data. In some facilities, the absence of reminders or clearly designated
446 roles limited consistent use. Participants suggested that clearer role definitions, routine

447  expectations for updates, and ongoing training tailored to different team members could
448  strengthen alignment with existing workflows.
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449 Table 5. Joint Display of Mixed Methods Findings on the Appropriateness of the CQl App

450 Note: Survey items assessing appropriateness included both positive and negatively framed
451  statements. For negatively worded items, disagreement reflects a positive appropriateness
452  outcome.

Quantitative Findings (n=43) lllustrative Quotes

“Having a digital way of storing the PDSA...
even if all the team members have left, the
information is still there.” - FGD 3

Outcome: Approprieteness

“The trend, the graph that is automatically
oes Not Add Extra generated... | could go in and see that
Burden without even calling anybody.” - FGD 1
“What | appreciate most about the app is
having all the information in one place...

Does Not Sup!oort just a click away.”- FGD 4
Documentation

Standards . .

“I appreciated the app because it was an
avenue to encourage documentation... we
could look at it and get ideas.” - FGD 3

t Relevant to Work I -
“The app, although my confession is I've

not been using the app, but.. it is
something that we can use as a storage
and archive to have all our things that we

Aligns with Facility - I can refer to.” —FGD 5
Goals

“Some team members were
apprehensive... they saw it as additional
work.”- FGD 3

Suitable for Tasks - I
“The roles for updating the app weren’t

clear... clinicians didn’t really use it, mostly
0% S0% 100% just the data clerks.” - FGD 1

“Ql is everybody's role... but in my job
description, it’s not a daily task... so [the
app] was kind of on the back burner.” —
FGD 2

W Disagree/Strongly Disagree
Neutral

B Agree/Strongly Agree
“I completely forgot about the app... a

notification system would help with
consistency.”- FGD 3

453
454
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Feasibility

Participants expressed mixed views regarding the feasibility of the CQl app (Table 6). A
majority perceived the app as feasible to use with the existing level of IT support, and most
did not report frequent technical issues. However, responses were less definitive regarding
the availability of resources to support routine use and the consistency of updates and
maintenance, with a substantial proportion of respondents indicating neutral positions on
these items.

Participants described several features that facilitated feasibility, including improved
documentation processes and the ability to track CQl activities through centralized
dashboards and trend visualizations. At the same time, participants reported technical
challenges that disrupted routine use, including login difficulties, unstable internet
connectivity, and challenges uploading certain file types. Several participants noted that
account inactivity sometimes required credential resets, which interrupted continued
engagement with the app.

Dependence on facility-level IT support emerged as a recurring theme. While participants
generally felt that technical issues could be resolved when escalated, many described
limited confidence in troubleshooting problems independently. Participants suggested that
embedding user manuals and guides within the app, along with more comprehensive
onboarding, could improve self-reliance.

Resource constraints were also frequently cited. Participants described time limitations,
staffing shortages, competing responsibilities, and staff turnover as factors that constrained
regular updates and sustained use of the app. Suggestions to improve feasibility included
ongoing training, clearer expectations for update frequency, and automation of reporting
functions to better integrate the CQl app into daily workflows.
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480 Table 6. Joint Display of Mixed Methods Findings on the Feasibility of the CQl App

481 Note: Survey items assessing feasibility included both positive and negatively framed
482  statements. For negatively worded items, disagreement reflects a positive appropriateness
483  outcome.

Quantitative Findings Illustrative Quotes
Outcome: Feasibility “It is excellent for the app to be able to
be accessed wherever, whenever.” - FGD
5

“What l like about the app is the fact that
we can, one, look back at past PDSAs...
and see what others have tried... so we
can decide whether we need to try that
within our setting.” - FGD 5

Regular Updates and . l
Maintenance
Lack Necessary I .
Resources

Uploading certain file formats caused
delays... it wiped out everything, and |
had to start over.”- FGD 3

Face Technical Issues I - We face time cons.tra/nts and a lack of
personnel to consistently use the app
effectively.” - KIl 2

“We often rely on IT support to resolve

tasible with Current IT - I glitches, and the guides could be more
Support comprehensive.” - KIl 3
0% 50% 100%
W Disagree/Strongly Disagree

Neutral

W Agree/Strongly Agree

484
485
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486 4. Discussion

487  This evaluation examined participants’ perceptions of the early-stage implementation of a
488 web-based Continuous Quality Improvement (CQl) platform, the CQl app, within Jamaica’s
489  healthcare system, using four implementation outcomes from the Proctor et al. framework:
490 acceptability, adoption, appropriateness, and feasibility. The evaluation followed substantial
491  groundwork, including participatory adaptation of the CQl app, training workshops, and initial
492  deployment across facilities. Most participants perceived the app as having strong potential
493  to support CQl processes, particularly through improved documentation, visibility of CQl
494  activities, and peer learning. At the same time, participants identified persistent challenges
495 related to infrastructure, continuity of support during rollout, shared accountability for app
496 use, and leadership engagement. As part of formative evaluation, these findings yielded
497  actionable recommendations to strengthen implementation, including clarifying roles and
498 responsibilities for CQl app use, reinforcing leadership ownership, expanding ongoing training
499 and onboarding, and addressing infrastructure and support gaps to enable sustained
500 integration into routine practice.

501 Interpretation of Findings in the Context of Jamaica’s Healthcare System

502 Jamaica has made notable strides in institutionalizing CQl, particularly in HIV care, where
503 collaborative learning and structured quality-improvement processes have strengthened
504  service delivery and improved patient outcomes (14). Within this broader context,
505 participants in this evaluation described varying levels of familiarity and experience with CQl.
506 Nearly half of the survey respondents reported less than one year of experience with CQl
507 frameworks, and many indicated limited use of the CQl app during the early rollout period.

508  Participants’ limited exposure to CQl and to the CQl app provided important context for
509 interpreting the high proportion of neutral responses observed across several
510 implementation outcomes. During FGDs, participants described still learning how CQl
511 processes fit into their daily work and how the CQl app could support these processes. These
512  findings point to the need to further embed CQl into routine clinical practice, strengthen
513  enabling structures, and deploy digital tools such as the CQl app in ways that support learning,
514  confidence, and sustained use over time (1, 33).

515 Leadership and Governance: A Catalyst for CQl and Digital Health Adoption

516  Strongleadership and governance are crucial to successfully implementing and scaling digital
517  health innovations such as the CQl app (34). This evaluation revealed leadership gaps, as
518 frontline staff lacked the necessary support and guidance to integrate the CQl app into routine
519  healthcare operations. Participants frequently noted that CQl tasks were disproportionately
520  assigned to specific individuals, such as data clerks, creating bottlenecks and undermining
521  team-wide ownership of CQl practices.

522  The diffusion of innovation theory highlights the role of leadership in fostering an enabling
523  environment that enables early adopters to influence their peers (35). In resource-limited
524  settings like Jamaica, where digital health adoption is still in its infancy, effective leadership is
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525  pivotal in driving innovations such as the CQl app (36). Leaders must actively champion these
526  technologies, integrate them into strategic health plans, and align their use with existing
527  facility workflows to ensure sustainability (36). Leadership engagement is crucial for
528 overcoming resistance to change, as many healthcare workers perceive such tools as
529  additional burdens rather than enablers of quality improvement.

530  Our evaluation underscores the importance of leadership in creating and sustaining an
531  enabling environment for CQl practice as digital tools such as the CQl app are introduced and
532  scaled. Participants’ experiences suggest that digital innovations alone are insufficient to
533  strengthen CQl without foundational systems in place, including clear CQl governance
534  structures, defined roles and responsibilities, standardized reporting processes, and
535  consistent expectations for implementation (37, 38). Leaders play a central role in reinforcing
536 these foundations by promoting shared accountability for CQl activities, supporting
537 standardized approaches to quality improvement, and ensuring access to appropriate tools
538 and resources (1). Within such an enabling environment, the CQl app can serve as an
539 enhancement and accelerator for existing CQl practices, supporting documentation, learning,
540 and the continuity of CQl efforts across the healthcare system.

541

542  IT Infrastructure and Capacity for Digital Health Implementation

543  These evaluation findings highlight that IT infrastructure remains a critical enabler of digital
544  health implementation in resource-constrained settings. Participants described internet
545  instability, limited device availability, and insufficient IT support as persistent barriers to
546  feasibility. Similar challenges have been documented in other LMIC contexts and in Jamaica
547  [36-38]. Even when digital tools are well designed, routine access issues and platform
548 instability can disrupt integration into daily workflows, undermine user confidence, and
549  discourage sustained use (39).

550  Participants’ calls for refresher training, onboarding for new staff, and the inclusion of
551 embedded job aids or user manuals underscore the importance of capacity-building as an
552  ongoing process rather than a one-time activity during rollout. These findings align with
553  broader evidence that digital health tools are more likely to succeed when technological
554  functionality is paired with human-centered design and sustained implementation support.
555  Ensuring that healthcare workers, particularly those with limited digital fluency, have access
556  to responsive support systems is critical for bridging the gap between initial adoption and
557  continuous, effective use (33, 36).

558
559  Implications for Practice and Scale-Up

560 Findings from this early-stage evaluation point to several actionable considerations to
561  strengthen the adoption and scale-up of the CQl app, with broader relevance to digital health
562 implementation.
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563  First, effective integration of digital tools depends on anchoring them within established CQl
564  structures, supported by leadership engagement and clearly defined workflows. Practical
565 entry points include clarifying team roles for CQl documentation, setting expectations for
566 routine app use, and aligning digital tools with existing CQl reporting and supervision
567  processes. Without this alignment, digital tools risk being perceived as add-ons rather than
568 enablers of routine practice.

569  Second, capacity-building should be approached as a continuous process rather than a one-
570 time training event. Participants’ recommendations highlight the importance of refresher
571  training, onboarding for new staff, and accessible, role-specific support materials. In-built
572  tutorials, job aids, and guided workflows within the CQl app could help address common user
573  barriers, reduce reliance on external support, and strengthen confidence among users with
574  varying levels of digital fluency. Evidence from digital health implementation studies suggests
575  that such embedded supports are critical for sustaining use over time, particularly in resource-
576  constrained settings [30, 33].

577  Third, strengthening the IT infrastructure remains essential for feasibility and scale-up. Entry
578  points for improvement include ensuring reliable internet connectivity, adequate device
579 availability, and responsive IT support mechanisms. Addressing these foundational
580  constraints can reduce technical disruptions that undermine user confidence and interrupt
581 routine use, even when tools are perceived as valuable.

582  While participants reported barriers and recommendations specific to the CQl app in Jamaica,
583  their perspectives reflect challenges commonly encountered when implementing digital
584  health tools in similar settings. These findings therefore offer transferable insights for other
585  contexts seeking to digitize quality improvement processes or introduce comparable health
586 information tools.

587  Finally, this evaluation demonstrates the value of conducting early-stage assessments of
588 implementation outcomes when introducing digital health innovations. By identifying barriers
589 and enablers early, formative evaluations can inform timely course correction, strengthen
590 systemreadiness, and help prevent digital tools from being underutilized or “withering on the
591  vine” before their potential benefits are realized.

592
593 5. Strengths and Limitations

594  This evaluation has several methodological strengths. The use of a convergent mixed-
595 methods design enabled triangulation of survey and qualitative data, strengthening the
596  credibility of findings and allowing for a more nuanced assessment of early implementation
597  experiences. Applying the Implementation Outcomes Framework provided a structured,
598 theory-informed approach for examining acceptability, adoption, appropriateness, and
599 feasibility. Additional strengths include the inclusion of healthcare workers from a broad
600 range of facilities and geographic areas, as well as a relatively high survey response rate for a
601  system-level digital health evaluation conducted during routine service delivery.

21


https://doi.org/10.64898/2026.03.31.26349902
http://creativecommons.org/licenses/by/4.0/

medRXxiv preprint doi: https://doi.org/10.64898/2026.03.31.26349902; this version posted April 2, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

602 However, several limitations warrant consideration. First, the evaluation relied on self-
603  reported data, which introduces the possibility of unknown bias if participants over- or under-
604 reported their experiences or views due to perceived social desirability. At the same time, the
605  survey's anonymity and the use of group-based qualitative methods may have mitigated this
606  effect by reducing pressure to provide socially acceptable responses.

607 Second, qualitative participants were selected among healthcare workers attending
608 scheduled CQl learning sessions, which may have led to responses from more engaged or
609 motivated CQl team members. While the repetition of themes across FGDs and Klls suggested
610 adequate thematic saturation for the evaluation’s formative purpose, the findings may not
611  fully capture the experiences of less-engaged users or facilities with minimal exposure to the
612  CQl app.

613  Third, the use of both in-person and remote (Zoom-based) data collection modalities may
614  have influenced participant responses, as different interview settings can affect comfort
615 levels and disclosure. Although the same discussion guides and facilitation approach were
616  used across modalities, this variation should be considered when interpreting the qualitative
617  findings.

618  Finally, this evaluation focused on healthcare worker perceptions and experiences and did
619  notinclude analysis of system-generated CQl app usage data. As a result, objective measures
620 of adoption and sustained use could not be assessed. In addition, findings reflect the
621  implementation context in Jamaica and may not be generalizable to other settings where the
622  CQl app has been deployed.

623  Despite these limitations, the evaluation provides a rigorous and contextually grounded
624  assessment of early implementation experiences and offers valuable insights to inform future
625  evaluations and scale-up efforts.

626
627 6. Conclusion

628  This evaluation highlights the CQl app’s potential to support quality improvement in Jamaica’s
629  healthcare system while revealing critical enablers for its successful integration. Although the
630 app was generally well-received, its uptake was constrained by infrastructure gaps, limited
631  training, and uneven engagement. Addressing these challenges through strengthened
632 leadership, sustained capacity-building, alignment of foundational CQl systems, and
633  enhanced digital infrastructure is key to scaling its impact. As Jamaica continues to invest in
634  digital health, ensuring an enabling environment will be essential to translating innovation
635 into meaningful and sustainable improvements in the health system. By strengthening CQl
636 documentation and learning in facilities serving populations disproportionately affected by
637  HIV and other chronic conditions, the CQl app has potential equity-relevant benefits in
638  improving consistency and accountability of care delivery.

639
640
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