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ABSTRACT

Background: Venous thromboembolism (VTE) is a major cause of preventable morbidity and
mortality in hospitalized patients. Evidence-based guidelines recommend systematic risk assessment
and appropriate prophylaxis; however, adherence in routine clinical practice remains inconsistent.
Methods: A prospective, closed-loop clinical audit was conducted in the Department of Medicine at
Khyber Teaching Hospital. Adherence to the National Institute for Health and Care Excellence guideline
NG89 for VTE prevention was evaluated through a baseline point-prevalence audit of 237 adult medical
inpatients. This was followed by a targeted educational intervention consisting of structured teaching
sessions for interns and residents. A re-audit of 237 patients using identical inclusion criteria and data
collection methods was conducted four weeks after the intervention.

Results: Baseline adherence to NICE NG89 recommendations was 54% (128/237). Following the
educational intervention, adherence increased to 89% (211/237), representing an absolute improvement
of 35 percentage points.

Conclusion: A focused educational intervention was associated with improved adherence to NICE
NGB89 VTE prophylaxis recommendations during the re-audit period. These findings suggest that
structured educational strategies may improve guideline-based practice in resource-limited settings.
However, the short follow-up period and pre—post design without a control group introduced the

possibility of Hawthorne and secular effects, and longer-term sustainability was not assessed.

1. Introduction

Venous thromboembolism (VTE), encompassing deep vein throm-
bosis and pulmonary embolism, is a leading cause of preventable
morbidity and mortality among hospitalized patients [1]. Hospital-
acquired VTE contributes substantially to the healthcare burden
worldwide and is associated with prolonged hospital stay, increased
treatment costs, and significant mortality [2—4]. Medical inpatients
are particularly vulnerable due to factors such as reduced mobility,
acute inflammatory illness, infection, heart failure, and multiple
comorbidities [5].

The National Institute for Health and Care Excellence (NICE)
guideline NG89 provides evidence-based recommendations for
preventing hospital-acquired VTE in adults. The guideline rec-
ommends that all patients aged 16 years and older admitted to
hospital should undergo documented VTE risk assessment, followed
by appropriate pharmacological or mechanical prophylaxis where
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indicated, unless contraindications are present [6]. Despite the
availability of such guidelines, studies from multiple healthcare
systems have demonstrated persistent gaps between recommended
practice and real-world clinical implementation [7-9].

In many low- and middle-income healthcare settings, several struc-
tural barriers may limit consistent implementation of guidelines.
These include reliance on paper-based documentation systems,
absence of electronic clinical decision support tools, heavy clin-
ical workloads, and variable awareness of guideline-based risk
assessment among junior physicians responsible for admission
documentation [10-12]. In our institution, prescribing decisions
regarding VTE prophylaxis were primarily dependent on individual
clinician judgment, with no standardized risk-assessment checklist
or routine audit mechanism in place.

Quality improvement methodologies, including closed-loop clinical
audit and targeted educational interventions, have been increasingly
utilized to bridge this implementation gap. However, most published
interventions rely on electronic decision support systems or complex
institutional policies, which may not be feasible in resource-limited
settings. Therefore, this study aimed to evaluate whether a simple,
education-based quality improvement intervention could improve
adherence to NICE NG89 VTE prophylaxis recommendations
among medical inpatients at a tertiary care hospital.
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2. Methods

This study was designed as a prospective, closed-loop clinical audit,
reported in accordance with SQUIRE 2.0 guidelines [13]. The project
consisted of a baseline audit of current practice, implementation of
a targeted educational intervention, and a re-audit using the same
methodology to assess changes in adherence.

2.1. Setting

The project was conducted in the Department of Medicine at Khyber
Teaching Hospital, a tertiary-care teaching hospital that provides
inpatient medical services for a large regional population. The
Medicine and Allied Departments admit more than 150,000 patients
on an annual basis [14].

2.2. Study Population and Sampling

Data were collected using a point-prevalence sampling approach.
All adult medical inpatients present in the medical wards at the time
of each audit cycle were eligible for inclusion. Patients aged under
18 years were excluded. Each patient was counted once per audit
cycle, and repeat admissions were not counted multiple times within
the same audit period.

Both the baseline audit and the re-audit included 237 inpatients,
ensuring comparable sample sizes between the two assessment
periods.

2.3. Standard of Care
Adherence was assessed according to recommendations from NICE
guideline NG89 (2018), which requires:

e Documented VTE risk assessment for all hospitalized adults

e Appropriate pharmacological or mechanical prophylaxis for
patients identified as at risk

e Documentation of contraindications to pharmacological pro-
phylaxis when present

Appropriate prophylaxis was implemented in accordance with the
NICE guideline NG89 recommendations. Pharmacological prophy-
laxis was considered appropriate if eligible at-risk patients received
low-molecular-weight heparin (LMWH), specifically enoxaparin 40
mg subcutaneously once daily, initiated within 24 hours of admission.
Dose adjustment to 20 mg once daily was considered appropriate
in patients with significant renal impairment (estimated glomerular
filtration rate <30 mL/min/1.73 m?). Unfractionated heparin (5000
units subcutaneously two or three times daily) was accepted as an
alternative where LMWH was contraindicated or unavailable.

Mechanical prophylaxis was considered appropriate in patients with
contraindications to pharmacological prophylaxis and included the
use of graduated compression stockings or intermittent pneumatic
compression devices where available.

Withholding pharmacological prophylaxis was considered appro-
priate if a valid contraindication was documented, including active
bleeding, severe thrombocytopenia, recent hemorrhagic stroke, or
clinically significant coagulopathy.

Timing was defined as initiation of prophylaxis within 24 hours of
hospital admission.

In patients assessed as low risk for VTE according to NICE NG89,
omission of prophylaxis was considered appropriate provided that
risk assessment was documented.

Due to limitations in documentation and resource availability,
weight-based dose adjustments and obesity-specific dosing were not

consistently assessable and were therefore not included in adherence
classification.

2.4. Data Collection

Data were collected for the entire month of January, 2026, through a
retrospective review of patient medical records using a standardized
paper-based audit pro forma developed for this quality improvement
project. The proforma was designed to align with NICE NG89
recommendations and was piloted on a small sample of records
to ensure clarity and consistency.

The audit tool captured:

e Patient demographics (age, sex, ward)

e Documentation of VTE risk assessment within 24 hours of
admission

e Presence of recognized VTE risk factors (e.g., reduced
mobility, active infection, heart failure, malignancy, prior
VTE)

e Presence of contraindications to pharmacological prophylaxis

e Type of prophylaxis prescribed (pharmacological, mechani-
cal, or none)

e Timing of prophylaxis initiation relative to admission

Data were abstracted from medical records by members of the quality
improvement team who were not involved in delivering the educa-
tional intervention. Although the same abstraction methodology was
used in both audit cycles, blinding of abstractors to cycle status was
not feasible in this quality improvement setting. Data abstraction
was performed using a standardized, pre-piloted VTE prophylaxis
audit proforma accompanied by a predefined data dictionary to
ensure consistent interpretation of all variables. All data collectors
were members of the quality improvement team (medical residents)
and underwent a brief training session prior to data collection,
during which the audit tool, NICE NG89 criteria, and adherence
definitions were reviewed using sample case scenarios. To enhance
consistency, an initial subset of patient records (approximately 10%)
was independently reviewed by two abstractors, and discrepancies
were discussed and resolved by consensus, resulting in minor
clarifications to the data dictionary. Following this calibration
step, the remaining records were abstracted by single reviewers.
Formal inter-rater reliability statistics were not calculated, which is
acknowledged as a limitation.

2.5. Outcome Definition

The primary outcome measure was guideline-adherent VTE prophy-
laxis management. Patients were classified as adherent if one of the
following conditions was met:

1. Appropriate pharmacological prophylaxis was prescribed for
patients assessed as being at risk for VTE.

2. Pharmacological prophylaxis was withheld with documented
contraindication.

3. No prophylaxis was prescribed for patients appropriately
assessed as low risk.

2.6. Intervention

Following the baseline audit, a targeted educational intervention
was implemented in February 2026. The intervention consisted of
three educational sessions, each lasting approximately one hour,
delivered to interns and resident physicians responsible for admission
documentation and prescribing decisions.

The sessions included:
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e Overview of hospital-acquired VTE and its clinical impact
o Explanation of NICE NG89 recommendations
e Practical instruction on VTE risk assessment

o Case-based discussions illustrating appropriate prophylaxis
decisions

e Emphasis on accurate documentation of risk assessment and
contraindications

Printed summaries of the guideline were also distributed to clinical
teams to facilitate reference during routine clinical practice. The
educational sessions were delivered by senior members of the
quality improvement team, including senior medical residents with
experience in VTE prophylaxis and guideline implementation. A
total of three one-hour interactive sessions were conducted over two
weeks, aligned with the department’s routine teaching schedule to
maximize attendance. The sessions targeted interns and residents,
who are the primary prescribers in the medical wards. Attendance
was recorded informally, and it was estimated that approximately
70 — 80% of interns and residents rotating through the department
during the study period attended at least one session. Educational
materials, including simplified NICE NG89 summaries, were also
shared in print and via ward-based communication channels to
reinforce learning among those unable to attend.

2.7. Re-audit

Following completion of the educational intervention, a re-audit
was conducted using the same point-prevalence sampling method,
inclusion criteria, and data collection tools as the baseline audit
towards the end of February 2026. Following review of re-audit
findings, the educational materials were retained for ongoing use
and informal reinforcement within the department; however, no
additional structured intervention cycle was implemented during the
study period.

2.8. Data Analysis
Results were analyzed descriptively. Adherence proportions were
calculated for both audit cycles, and 95% confidence intervals were
estimated for key proportions to provide additional context for the
observed changes.

3. Results

Baseline and re-audit patient characteristics were broadly compa-
rable across key demographic and clinical variables, as shown in
(Table 1). There were no major differences in age distribution,
sex, ward allocation, or prevalence of common VTE risk factors,
suggesting that the observed improvement in adherence was unlikely
to be explained by differences in case mix between the two audit
periods.

3.1. Baseline Audit

A total of 237 adult medical inpatients were included in the baseline
audit. Of these, 128 patients (54%; 95% CI: 48 — 60%) met NICE
NG89 criteria for guideline-adherent VTE prophylaxis management.
The remaining 109 patients (46%) were classified as non-adherent
due to the absence of documented risk assessment, failure to
prescribe indicated prophylaxis, or incomplete documentation of
contraindications, as shown in (Table 2)

3.2. Post-Intervention Re-audit
Following the educational intervention, a re-audit was conducted,
including 237 adult medical inpatients. Of these, 211 patients

Table 1: Baseline and Re-audit patient characteristics

Characteristic Baseline Audit Re-audit (n=237)
(n=237)

Mean age (years) 56.8 +17.2 559+ 16.8
Male sex, n (%) 134 (56.5%) 129 (54.4%)
Female sex, n (%) 103 (43.5%) 108 (45.6%)
General medical wards, n (%) 237 (100%) 237 (100%)
Reduced mobility, n (%) 148 (62.4%) 152 (64.1%)
Active infection/inflammation, 121 (51.1%) 118 (49.8%)
n (%)
Heart or respiratory failure,n 72 (30.4%) 69 (29.1%)
(%)
Malignancy, n (%) 38 (16.0%) 41 (17.3%)
Previous VTE, n (%) 19 (8.0%) 17 (7.2%)

VTE, venous thromboembolism.

Table 2: Baseline Audit Results
Measure Number (%)
Guideline-adherent management 128 (54%)
Non-adherent management 109 (46%)

n, number.

Table 3: Re-audit Results
Measure Number (%)
Guideline-adherent management 211 (89%)
Non-adherent management 26 (11%)

n, number.

(89%; 95% CI: 85 — 93%) met the criteria for guideline-adherent
VTE prophylaxis management. Non-adherence was observed in 26
patients (11%) as shown in (Table 3).

Overall, adherence improved from 54% to 89%, representing an
absolute increase of 35 percentage points as shown in (Figure 1).

To better understand the drivers of improvement, the composite
adherence outcome was disaggregated into its key components
(Table 4). Documentation of VTE risk assessment improved sub-
stantially from 59.9% at baseline to 92.0% on re-audit. Similarly,
appropriate prescribing of prophylaxis in eligible patients increased
from 55.3% to 86.5%. Documentation of contraindications and
correct identification of low-risk patients also showed marked
improvement. These findings suggest that the observed increase
in overall adherence was driven by improvements across multiple
steps in the clinical decision-making and documentation process
rather than a single component.

4. Discussion

This quality improvement project demonstrated a substantial increase
in adherence to NICE NG89 VTE prophylaxis recommendations
following a targeted educational intervention. The observed improve-
ment from 54% to 89% suggests that relatively simple educational
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Figure 1: Comparison of baseline and post-intervention adherence to NICE NG89 venous thromboembolism prophylaxis recommendations among medical

inpatients.

Table 4: Components of VTE Prophylaxis Guideline Adherence
Before and After Intervention

Component Baseline Re-audit (n=237)
(n=237)
VTE risk assessment 142 (59.9%) 218 (92.0%)

documented

Appropriate prophylaxis 131 (55.3%) 205 (86.5%)

prescribed (when indicated)

Contraindications 36/58 (62.1%) 49/54 (90.7%)
appropriately documented
Low-risk patients were not 21/37 (56.8%) 30/34 (88.2%)

given prophylaxis

VTE, venous thromboembolism; n, number.

strategies may influence clinician behavior and documentation
practices within a short time frame.

Similar initiatives have reported improvements in VTE prophylaxis
adherence following educational, audit-feedback, or informatics-
based interventions [7-9]. However, many previously reported
programs relied heavily on electronic decision-support systems and
automated alerts embedded within electronic health records. Such
infrastructure may not be available in many healthcare institutions
in low- and middle-income countries. Our findings suggest that even
in the absence of advanced informatics tools, education-focused
interventions can lead to meaningful improvements in adherence to
guideline-based practice.

The feasibility and scalability of this intervention should also
be considered in the context of resource limitations typical of
similar healthcare settings. In addition to reliance on paper-based
documentation, the implementation of guideline-adherent VTE
prophylaxis may be influenced by the availability and consistent
supply of pharmacological agents, such as low-molecular-weight
heparin, as well as access to mechanical prophylaxis devices,
including graduated compression stockings or intermittent pneu-
matic compression devices. Workflow-related factors, such as high

patient turnover, time constraints during admission clerking, and
variability in clinical staffing, may further impact the consistent
application of risk assessment and prescribing practices. While the
educational intervention used in this study was low-cost and easily
implementable within existing teaching structures, its scalability
beyond a single department may require integration with institutional
policies, periodic reinforcement, and alignment with pharmacy and
nursing workflows to ensure sustained adherence.

Nevertheless, several alternative explanations for the observed
improvement should be considered. The presence of an ongoing
audit process may have introduced a Hawthorne effect, whereby clin-
icians modified their behavior due to awareness of being observed.
Additionally, changes in staffing patterns or clinical rotations during
the study period could have contributed to variation in prescribing
behavior. Because the study design did not include a control group,
these factors cannot be excluded.

This study is subject to potential ascertainment bias because blinding
of data abstractors was not feasible, and although the audit team was
separate from those delivering the educational sessions, awareness
of the intervention period may still have influenced outcome classi-
fication. Another important consideration is that the study assessed
process measures rather than patient outcomes. Although improved
guideline adherence is generally associated with better patient safety,
this project did not measure the incidence of hospital-acquired VTE,
bleeding complications, or inappropriate prophylaxis in low-risk
patients. This study did not include formal balancing measures, such
as rates of bleeding complications, inappropriate prophylaxis in
low-risk patients, or missed contraindications. As a result, while
adherence to guideline-recommended prophylaxis improved, the
potential for unintended consequences, such as overtreatment or
harm, could not be evaluated. Future studies should incorporate
balancing and patient outcome measures to ensure that improvements
in process metrics do not adversely affect patient safety.

Despite these limitations, the study provides useful insights into
practical strategies to improve guideline adherence in resource-
limited settings. Educational interventions targeting junior clinicians
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responsible for admission documentation may represent an accessi-
ble first step toward improving implementation of evidence-based
VTE prevention strategies.

5. Conclusion

This single-center quality improvement project demonstrated that
a targeted educational intervention was associated with improved
adherence to NICE NG89 VTE prophylaxis recommendations during
the re-audit period in a medical department. While these findings
suggest that education-based strategies may improve guideline
implementation in resource-limited settings, further quality improve-
ment cycles and longer-term monitoring are required to evaluate
sustainability and potential effects on patient outcomes.
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Background: Mental health disparities disproportionately affect rural, low-income, and racially
marginalized communities. Telehealth has emerged as a potentially important modality for expanding
access to mental health care, yet comparative evidence on its clinical effectiveness, engagement
outcomes, and equity implications relative to in-person care remains limited and heterogeneous.

Published 6 May 2026 Methods: A narrative scoping synthesis was conducted following PRISMA 2020 guidelines. PubMed

and Scopus were searched through December 2024 using predefined keywords. The evidence base
Keywords: comprised primary comparative studies, systematic reviews, a rapid review, and a qualitative scoping
Telehealth review. Only English-language publications were eligible, introducing potential selection bias. Single-

reviewer screening and extraction were performed, no protocol was pre-registered, and no formal
risk-of-bias assessment was conducted—all acknowledged methodological limitations.

Results: Eight sources meeting inclusion criteria were identified, representing approximately 14,000
participants across diverse underserved settings; several included sources are review-level syntheses and
should be interpreted accordingly. Evidence suggests broadly comparable clinical outcomes between
telehealth and in-person care for depression, anxiety, and PTSD in some underserved settings, though
findings are context-dependent and methodologically limited. Appointment adherence findings were
mixed. Technology access, language barriers, and provider cultural competency gaps were consistently
identified as equity-relevant concerns.

Conclusions: Available evidence suggests telehealth may offer broadly comparable outcomes to
in-person mental health care in some underserved settings, though this conclusion derives from a
heterogeneous, methodologically limited evidence base and should be interpreted with caution. Equity
effects remain context-specific and conditional on structural supports. High-quality prospective trials
with equity-centered outcome frameworks are needed.

Mental health disparities
Telepsychiatry

Health equity
Underserved populations
Digital health

Scoping synthesis

In the United States, national survey data consistently reveal large
treatment gaps. According to the 2022 National Survey on Drug

1. Introduction

1.1. Background and Epidemiology

Mental health disorders represent a leading contributor to the
global disease burden. According to the Global Burden of Disease
Study 2019, mental disorders accounted for 5.1% of all disease
burden worldwide. They constituted the leading cause of years
lived with disability, responsible for approximately one in six
disability-adjusted life years globally [1]. Between 1990 and 2019,
the estimated number of people living with a mental disorder
increased from approximately 655 million to 970 million, driven
substantially by population growth [1]. Despite the scale of this
burden, access to mental health services remains deeply inequitable
across income levels, geographies, and racial and ethnic groups.
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Use and Health, among the 59.3 million adults with any mental
illness, nearly 50% did not receive mental health treatment in the
prior year [2]. Racial and ethnic disparities in treatment receipt are
well-documented: Asian, Black, and Hispanic adults with any mental
illness were substantially less likely than White or multiracial adults
to receive mental health services [2]. These disparities reflect not
only differences in help-seeking behavior but also the structural
inequities embedded in the distribution and financing of care.

1.2. The Mental Health Workforce Shortage and Geographic
Disparities

Geographic maldistribution of mental health professionals com-
pounds these access challenges considerably. Data from the Rural
Health Information Hub indicate that approximately 70% of rural
counties in the United States have no practicing psychiatrist [3].
As of late 2024, more than 4,200 Mental Health Professional
Shortage Areas had been designated in rural areas alone, with an
estimated 1,797 additional practitioners required to eliminate those
designations [3]. Morales and colleagues characterized this as a
compounding crisis, noting that as many as 65% of nonmetropolitan
counties lack psychiatrists entirely and that over 60% of rural
Americans live in designated mental health provider shortage areas
[4]. The consequences are clinically significant: rural communities
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experience higher rates of suicide relative to urban areas, a gap that
has widened over time [3].

Low-income urban populations face overlapping barriers of a differ-
ent character. While specialty providers may be physically closer,
cost, insurance status, transportation, inflexible work schedules, and
stigma collectively suppress utilization [2]. Racially and ethnically
marginalized communities face additional layers of structural in-
equity, including historical mistrust of medical institutions, limited
availability of culturally competent or linguistically concordant
providers, and systemic racism embedded within healthcare systems

[4].

1.3. Telehealth as a Potential Structural Solution

Telehealth — broadly defined as the delivery of healthcare services
using telecommunications technologies, including synchronous
video and audio platforms — has rapidly expanded as a potential
response to these structural barriers. Use of telehealth for mental
health services grew substantially in the years preceding the COVID-
19 pandemic and accelerated dramatically from 2020 onward, when
regulatory waivers relaxed geographic restrictions and expanded
reimbursement [5]. The pandemic created a natural experiment in
which the rapid, large-scale adoption of telemental health made
comparative effectiveness data available across diverse populations
and settings.

Prior systematic reviews have generally found telehealth to be
broadly comparable to in-person care for common mental health
conditions, including depression and anxiety, in general adult
populations [6, 7]. However, these reviews have not consistently
focused on underserved, equity-relevant populations, where both the
potential benefits and the risks of telehealth implementation differ
substantially from those in broader samples. Whether telehealth
expands access equitably — or reproduces and deepens existing
disparities through a "digital divide" — depends substantially on
how it is designed, delivered, and resourced [8].

1.4. Rationale and Aims

The intersection of mental health disparities, workforce shortages,
and telehealth expansion presents a critical public health opportunity
with significant equity implications. For this review, "underserved"
was operationalized a priori to encompass populations characterized
by at least one of the following: (1) rural or geographically isolated
location with limited proximate mental health services; (2) low-
income or Medicaid-enrolled status; (3) racial or ethnic minority
identity in the context of documented health services disparities; or
(4) limited English proficiency or linguistic minority status. Included
sources were required to serve populations meeting at least one of
these criteria.

This narrative scoping synthesis aims to review comparative evi-
dence on telehealth versus in-person mental health care in under-
served populations, focusing on clinical outcomes, appointment
adherence, patient satisfaction, and equity-relevant access barriers.
The evidence base includes primary comparative studies and review-
level sources, reflecting the current state of the literature. By mapping
available evidence on the conditions under which telehealth narrows
or widens disparities, this synthesis aims to inform evidence-based
clinical practice, policy development, and future research priorities.

2. Methods

2.1. Search Strategy
This review was conducted and reported following the PRISMA 2020
guidelines. The PICO framework was applied as follows: Population:

adults from underserved, rural, low-income, or racially and ethnically
marginalized populations (as defined in Section 1.4) seeking mental
health care; Intervention: telehealth delivery of mental health
services (synchronous video or telephone); Comparison: in-person
delivery of equivalent mental health services; Outcomes: clinical
symptom outcomes, appointment adherence and no-show rates,
patient satisfaction, technology access barriers, and equity-relevant
engagement metrics.

A comprehensive search of PubMed and Scopus was conducted
through December 2024 (final search date: December 31, 2024).
The full search strategy for PubMed was: ("telehealth" OR "telepsy-
chiatry" OR "telemedicine" OR "videoconferencing" OR "video
teleconference") AND ("mental health" OR "behavioral health"
OR "depression" OR "anxiety" OR "PTSD") AND ("underserved"
OR "rural" OR "low-income" OR "racial minority” OR "ethnic
minority" OR "disparities" OR "health equity" OR "digital divide").
An equivalent strategy using subject headings and field tags was
applied in Scopus. Boolean operators and MeSH terms were used
where applicable. No supplementary search methods (gray literature,
hand searching, expert consultation) were conducted, which is a
limitation of this synthesis.

2.2. Eligibility Criteria

Given the mixed nature of the identified evidence base, this review
adopted a scoping synthesis approach rather than a restricted primary-
study systematic review. Sources were eligible for inclusion if they:
(1) reported on or directly compared telehealth with in-person
delivery of mental health or behavioral health services; (2) focused
on or included populations characterized as underserved per the
a priori definition above (rural, low-income, racially or ethnically
diverse, or limited English proficiency); (3) reported at least one
outcome relevant to clinical effectiveness, appointment adherence,
patient satisfaction, or technology-related barriers; and (4) were
published in English. Only English-language sources were included;
this language restriction may have excluded relevant evidence from
non-English-speaking contexts and is acknowledged as a potential
source of bias.

This synthesis includes primary comparative studies (retrospective
cohort analyses, prospective observational studies, cross-sectional
analyses), systematic reviews and meta-analyses, a rapid review,
and a qualitative systematic review. Sources were not excluded
based solely on design, consistent with a scoping approach; how-
ever, review-level sources and primary studies are distinguished
throughout the results and should not be interpreted as equivalent
evidence. Studies evaluating only asynchronous telehealth without
a synchronous comparator, editorials, case reports, or conference
abstracts without sufficient original data were excluded.

2.3. Study Selection and Data Extraction

All records identified through database searches were exported for
screening. Duplicate records were removed before screening. Titles
and abstracts were screened by one reviewer, followed by a full-
text review to confirm eligibility. Single-reviewer screening and
extraction represent a significant methodological limitation of this
synthesis; the absence of independent duplicate screening increases
the risk of selection error and subjective inclusion bias. This
limitation is acknowledged explicitly, and readers should interpret the
evidence base and conclusions with appropriate caution. Data were
extracted into a standardized form capturing study design, sample
size, population characteristics (geographic setting, income level,
racial/ethnic composition), intervention characteristics (modality,
condition treated, duration, calendar period of data collection), and
outcomes (clinical symptom scores, no-show rates, satisfaction
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» Conference abstract only (n = 1)
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Figure 1: PRISMA 2020 flow diagram illustrating the study selection process for the narrative scoping synthesis on telehealth versus in-person mental health

care for underserved populations.

Note: Records identified through database searches, PubMed (n = 178) and Scopus (n = 134), total n = 312; duplicates removed, n = 47; records screened
(title/abstract), n = 265; records excluded at screening, n = 241 (general-population comparative trials without equity-relevant sampling; telehealth vs. waitlist
only; no discrete modality comparison data); full-text articles assessed for eligibility, n = 24; full-text articles excluded, n = 16 (no direct in-person comparison
arm, n = 6; exclusively asynchronous telehealth, n = 4; editorial/commentary without original data, n = 3; populations not meeting underserved definition, n =
2; conference abstract without sufficient data, n = 1); sources included in narrative scoping synthesis, n = 8.

ratings, reported barriers). No review protocol was registered before
the conduct of this review; the lack of prospective registration is
acknowledged as a limitation and raises the possibility of post hoc
outcome framing.

2.4. Quality Appraisal

A formal standardized risk-of-bias assessment was not conducted
for the included sources. This represents a significant limitation.
Established tools are available for randomized trials (Cochrane RoB
2), observational studies (Newcastle-Ottawa Scale), and review-
level evidence (AMSTAR-2); future reviews should apply the
appropriate tools. In the absence of a formal appraisal, risks related
to selection bias, confounding by indication, differential attrition,
and pandemic-era temporal confounding were qualitatively assessed
and incorporated into the narrative interpretation. Readers should
interpret all comparative claims in this synthesis as low- to uncertain-
certainty evidence given the absence of formal quality appraisal.

Given the substantial clinical, methodological, and temporal het-
erogeneity across included sources — spanning primary studies
and review-level evidence, diverse settings, different telehealth
modalities, and both pre-pandemic and pandemic-era periods —
quantitative meta-analysis was not performed. Results are presented

as a structured narrative synthesis, stratified by study design and
outcome domain where possible.

2.5. Primary Outcomes

Primary outcomes assessed were: (1) clinical symptom outcomes for
depression, anxiety, and PTSD; (2) appointment adherence and no-
show rates; (3) patient satisfaction with care; and (4) equity-relevant
access barriers, including technology access, digital literacy, and
language concordance. These outcomes were selected to reflect both
the clinical and structural dimensions most relevant to the question
of whether telehealth effectively and equitably expands access to
mental health care in underserved populations.

3. Results

3.1. Study Selection

Database searches of PubMed and Scopus through December 31,
2024, identified 312 records (PubMed: 178; Scopus: 134). After
removal of 47 duplicates, 265 records underwent title and abstract
screening; 241 were excluded as not meeting eligibility criteria (pri-
marily general-population comparative trials without equity-relevant
sampling, studies comparing telehealth only to waitlist controls, or
studies not reporting discrete comparison data between modalities).
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Twenty-four full texts were assessed for eligibility; sixteen were
excluded (reasons: six lacked a direct in-person comparison arm, four
focused exclusively on asynchronous telehealth, three were editorial
or commentary without original data, two evaluated populations
not meeting the underserved definition, and one was a conference
abstract without sufficient data). Eight sources met all inclusion
criteria and are included in this synthesis. A PRISMA flow diagram
(Figure 1).

The included evidence base is heterogeneous in design: two ret-
rospective cohort analyses of electronic health records [9, 10],
one prospective observational multi-site study [11], one systematic
review and meta-analysis [7], one rapid review [6], one retrospective
cross-sectional study [12], one retrospective observational study [13],
and one qualitative systematic review [8]. Because the evidence
base spans primary studies and review-level sources, participant
counts cannot be aggregated into a single combined total without
risk of double-counting; participants in primary studies alone
number in excess of 1.9 million encounters (driven primarily by
the large cross-sectional study [12]); the remaining primary studies
encompass several thousand additional participants. Review-level
sources synthesize additional populations not enumerated separately
here. Studies were published between 2019 and 2024; the majority
were conducted during or after the COVID-19 pandemic, a temporal
factor relevant to the interpretation of the findings (see Sections 2.4
and 4.6).

3.2. Source Characteristics and Populations

Primary comparative studies included: a retrospective cohort analysis
of behavioral health clinics in rural Louisiana, where 19% of patients
lacked stable housing [9]; a retrospective study of an academic
outpatient psychiatry practice examining no-show rates [10]; and
a prospective multi-site observational study conducted across 17
partner organizations and 95 rural clinical sites in 13 states [11].
A large retrospective cross-sectional analysis of over 1.9 million
outpatient encounters in Illinois during the sustained pandemic
period was also included [12], as was a retrospective observational
study of telehealth use patterns among low-income racial and ethnic
minority populations during the pandemic [13].

Review-level sources included: a systematic review and meta-
analysis of randomized controlled trials in mood, anxiety, and PTSD
populations, including underserved veterans [7]; a rapid review of
behavioral health randomized trials, including combat veterans and
Latino primary care patients [6]; and a qualitative systematic review
of barriers and facilitators among culturally and linguistically diverse
populations from multiple international settings [8].

Populations spanned rural Louisiana with predominantly low-income
Medicaid-enrolled patients [9], rural communities across multiple
U.S. states [11], veterans with PTSD and depression [6, 7], low-
income racial and ethnic minority patients in urban health centers
[12, 13], and culturally and linguistically diverse patients across
multiple international settings [8]. The geographic scope is pre-
dominantly, but not exclusively, United States-based; the qualitative
systematic review [8] included international settings, which is noted
as a limitation for U.S.-specific generalizability. Mental health con-
ditions addressed included depression, anxiety disorders, PTSD, and
mixed or co-occurring conditions. Telehealth modalities included
synchronous video teleconferencing and telephone-delivered care.
Calendar periods ranged from pre-pandemic settings to pandemic-era
settings, to sustained post-pandemic practice, and modality effects
should be interpreted in this temporal context. Study-level temporal
context is noted in the narrative below where relevant.

3.3. Clinical Outcomes: Direct Comparative Evidence

Note: Clinical outcome findings below derive from the primary com-
parative studies and review-level syntheses, which are distinguished
throughout. Review-level findings represent aggregated evidence
from multiple studies and are not equivalent to primary comparative
data.

3.3.1. Depression and Anxiety

Primary comparative evidence: The multi-site telebehavioral health
study by McCord and colleagues [11], conducted across 95 rural
clinical sites during the pandemic period, found no clinically
significant difference (defined as a 5-point or greater difference on
standardized scales) in depression or anxiety symptom reductions
between telehealth and in-person groups, with both achieving an
average reduction of approximately 3 points on standardized symp-
tom measures. Bulkes and colleagues [5] similarly found equivalent
outcomes for depressive symptoms and quality of life between
matched cohorts receiving telehealth and in-person treatment within
an intensive behavioral health system.

Review-level evidence: The meta-analysis by Shaker and colleagues
[7], which synthesized 20 randomized trials (7,414 identified
records), found treatment efficacy for telehealth and in-person
care to be statistically comparable across depressive and anxiety
disorders, with working alliance scores also not significantly different
between modalities. The VA rapid review [6] similarly found that
most included studies across PTSD, depression, and anxiety-related
disorders identified no significant differences between telehealth
and in-person delivery in symptom severity at follow-up. These
review-level findings reflect aggregated evidence and are not primary
comparative data from underserved populations specifically.

3.3.2. PTSD

Review-level evidence: The VA rapid review [6] summarized that
PTSD symptom severity appeared similar after in-home video
teleconference and clinic-based in-person delivery of individual
psychotherapy, characterized as low-strength evidence due to study
heterogeneity. One meta-analysis [14] —identified as a reference cited
in included reviews but not itself one of the eight included sources —
reported a small but statistically significant advantage for telehealth
in PTSD symptom reduction (SMD = -0.21, 95% CI [-0.37, -0.05])
in a pooled analysis of six randomized trials; this finding is noted
for contextual reference but is not attributable to an included source
of this synthesis. No primary comparative study focused exclusively
on PTSD in underserved populations was identified among the eight
included sources.

3.4. Appointment Adherence and No-Show Rates

Adherence findings were more heterogeneous than clinical outcomes
and demonstrated important context-dependence. The retrospective
cohort study [9] in rural Louisiana behavioral health clinics —
conducted during the pandemic period, with 19% of patients lacking
stable housing, and many lacking private residential space, adequate
internet connectivity, and stable income — found that telehealth
appointments were associated with statistically significantly higher
no-show odds compared to in-person appointments (OR 1.42; 95%
CI, 1.09 — 1.84). The authors attributed this to the convergence
of unmet social needs that created specific barriers to telehealth
engagement, including a lack of private space, unreliable internet
access, and unfamiliarity with technology platforms [9].

In contrast, the multi-site rural telebehavioral health study by
McCord and colleagues [11] reported comparable adherence be-
tween telehealth and in-person cohorts across a broader and more
geographically diverse sample. The large cross-sectional study of
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over 1.9 million outpatient encounters in Illinois during the sustained
pandemic phase [12] found that overall telehealth encounters were
associated with significantly reduced no-show odds compared to
in-person appointments (OR 0.28; 95% CI, 0.26 — 0.29); however,
mental health specialty had the highest no-show odds ratio among
all specialties studied (OR 2.99; 95% CI, 2.84 — 3.14), and Black
and Hispanic patients on Medicaid had persistently higher no-show
rates even when using telehealth. Studies of outpatient psychiatry
clinics in academic settings [10] reported decreased overall no-
show rates after transitioning to telehealth during the pandemic,
particularly for telephone visits. However, population socioeconomic
characteristics differed markedly from those in rural Louisiana.
Findings on adherence, therefore, cannot be generalized across
underserved populations without accounting for social needs burden
and setting-specific factors.

3.5. Patient Satisfaction

Patient satisfaction was generally high in both telehealth and in-
person conditions across the included sources. The meta-analysis
by Shaker and colleagues [7] reported no statistically significant
difference in patient satisfaction between telehealth and in-person
psychiatric treatment. The rapid behavioral health review [6] simi-
larly found that most included studies reported patient satisfaction
comparable between modalities. In studies that specifically examined
underserved populations, satisfaction varied more substantially
by access-related factors: patients who encountered technology
difficulties, experienced privacy concerns related to shared living
spaces, or lacked language-concordant providers reported dimin-
ished satisfaction with telehealth specifically [8].

3.6. Equity-Relevant Access Barriers

3.6.1. The Digital Divide

Consistent across multiple included sources was the finding that
technology access barriers disproportionately affect populations
already marginalized by other social determinants of health. The
qualitative systematic review by Nguyen and colleagues [8] — which
included culturally and linguistically diverse populations from
multiple international settings — found compounding barriers to
digital health technology engagement, including limited access to
devices and broadband internet, lower digital literacy, language
incompatibility of platforms, and concerns about privacy and
immigration authority contact for some immigrant populations.
The retrospective observational study of telehealth use among
low-income racial and ethnic minority patients [13] found that
despite broad pandemic-era regulatory expansion of telehealth,
utilization patterns remained substantially unequal, and that income
and telehealth use were positively associated even within low-income
samples.

Data from the 2022 National Survey on Drug Use and Health confirm
that Asian, Black, and Hispanic adults with any mental illness are
already less likely to receive mental health services than White
and multiracial adults [2], meaning telehealth programs that fail
to address structural access barriers risk deepening rather than
narrowing these existing disparities. Older adults, patients with
limited English proficiency, and individuals with low digital literacy
were consistently identified as facing the greatest barriers to video
telehealth specifically [8, 12, 13].

3.6.2. Language and Cultural Competency

Language barriers represented a distinct and clinically significant
equity concern in telehealth mental health care delivery. A systematic
scoping review of telepsychiatry for indigenous peoples and racial

and ethnic minorities [15] found that insufficient interpreter ser-
vices on telehealth platforms, the scarcity of language-concordant
providers, and inadequate cultural adaptation of clinical content
were among the primary identified barriers to equitable engagement.
Disparities in telehealth use were most pronounced in telemental
health services — where effective communication is fundamental
— for patients with limited English proficiency [15]. Hispanic and
Latino providers represent only approximately 6.6% of psychiatrists
and 7.95% of psychologists despite constituting 19% of the U.S.
population, creating a structural linguistic gap that telehealth alone
cannot resolve [15].

Provider cultural competency emerged as a cross-cutting concern
independent of care delivery modality. Studies in this synthesis noted
that cultural mistrust, prior negative experiences with mental health
services, and the absence of culturally adapted clinical materials
were barriers in both in-person and telehealth settings, but were
potentially amplified in telehealth due to the reduced interpersonal
cues available in video-mediated communication [8, 15].

4. Discussion

4.1. Summary of Findings

This narrative scoping synthesis reviews evidence from eight
sources encompassing primary comparative studies, systematic
reviews, a rapid review, and a qualitative synthesis, representing
diverse underserved and equity-relevant mental health populations.
Available evidence suggests that telehealth may offer broadly
comparable outcomes to in-person care for depression, anxiety,
and PTSD in some underserved settings. This is broadly consistent
with the existing literature on general adult populations [6, 7].
However, this conclusion must be interpreted with caution, given
the methodological limitations of this synthesis, including single-
reviewer screening, the absence of formal risk-of-bias assessment,
mixed study designs, and the inclusion of both primary and review-
level sources. Adherence findings were meaningfully heterogeneous
and context-dependent: telehealth improved or maintained adherence
in some settings but was associated with higher no-show rates in
the most socioeconomically marginalized populations, where unmet
social needs created specific barriers to telehealth engagement [9].
Patient satisfaction was generally comparable across modalities,
but equity-relevant access barriers — particularly the digital divide,
language barriers, and provider cultural competency deficits —
were consistently identified as critical gaps. Direct comparative
findings and contextual evidence of equity barriers are distinguished
throughout this discussion.

4.2. Interpretation of Clinical Findings

The available evidence suggesting broadly comparable clinical
outcomes across depression, anxiety, and PTSD is contextually and
programmatically significant. Given the scale of the mental health
workforce shortage — with 70% of rural counties lacking a psychiatrist
and over 4,200 rural Mental Health Professional Shortage Areas
designated as of 2025 [3] — a modality that may deliver comparable
clinical outcomes while removing geographic barriers has substantial
public health implications. However, clinicians and policymakers
should interpret these findings as low- to uncertain-certainty evi-
dence. The language of "non-inferiority" has not been used in this
synthesis because no included primary study was formally designed
as a non-inferiority trial, and no formal non-inferiority framework
was applied in this review. The more accurate characterization is
that outcomes were not clearly different between modalities in the
available evidence, with the important caveat that this evidence base
is methodologically limited.
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Most included studies were conducted in settings where access
to adequate devices and broadband was assumed or facilitated,
and where providers had received some preparation for telehealth
delivery. In settings where these conditions are not met — as
exemplified by the rural Louisiana behavioral health clinic study
[9], where nearly one in five patients lacked stable housing, and
many lacked reliable internet access — telehealth not only failed to
improve adherence but was associated with worse engagement. This
underscores that any clinical benefits of telehealth are conditional
on structural preconditions being met and cannot be assumed to
generalize across all underserved populations.

4.3. The Digital Divide as a Health Equity Problem

A consistent theme across the included sources was that the digital
divide — characterized by unequal access to devices, broadband inter-
net, and digital literacy — disproportionately affects the populations
most in need of expanded access to mental health services [8, 13].
This creates a structural paradox: the groups that stand to benefit
most from telehealth’s potential are also the groups least equipped,
without targeted support, to do so. Older adults, individuals with
low socioeconomic status, patients with limited English proficiency,
and some racial and ethnic minority communities face compounding
disadvantages in engaging with video telehealth specifically [8, 12,
13].

This finding has pragmatic policy implications. Universal broadband
access, device provision for low-income patients, and digital literacy
programs are not merely technical infrastructure investments but
also health equity interventions. Several included sources noted
that audio-only telephone-based telehealth, though often considered
inferior to video, may serve as a critical access bridge for populations
for whom video remains inaccessible, and that policies restricting
reimbursement to video-only telehealth risk excluding the most
marginalized patients [11, 13].

4.4. Cultural Competency as an Irreducible Equity Requirement
Beyond technological access, provider cultural competency was
identified as a dimension of equitable telehealth that cannot be
resolved by technological investment alone. The systematic scop-
ing review of telepsychiatry cultural adaptations [15] found that
successful telehealth programs for indigenous peoples and racial
and ethnic minorities required community involvement in program
design, adaptation of clinical materials, culturally concordant or
informed providers, and language access services that went beyond
basic translation. The structural underrepresentation of racial and
ethnic minority mental health providers is not a telehealth problem.
Still, telehealth’s potential to connect patients with culturally con-
cordant providers despite geographic barriers remains substantially
unrealized, given the current workforce composition [15].

These findings align with the broader evidence on mental health
disparities: racial and ethnic minority adults are less likely to receive
mental health treatment even when controlling for access factors
[2], suggesting that access alone does not resolve disparities rooted
in cultural mistrust, stigma, and the absence of culturally affirming
care.

4.5. Pandemic Timing and Temporal Confounding

A substantial limitation of the evidence base is that most included
sources were conducted during or after the COVID-19 pandemic. Re-
imbursement rules, clinic workflows, patient behavior, and the avail-
ability of in-person alternatives all changed dramatically during this
period, making it difficult to attribute observed modality differences —
or the absence of such differences — to telehealth per se, rather than to
the broader context of pandemic-era healthcare delivery. Adherence

findings are particularly susceptible to this confounding: pandemic-
era patterns of in-person avoidance, government-mandated work-
flows, and emergency regulatory changes may not reflect steady-state
comparative effectiveness under normal conditions. Conclusions
derived primarily from pandemic-era data should be interpreted
with explicit acknowledgment of this temporal limitation.

4.6. Strengths and Limitations

This synthesis offers several strengths. It focuses explicitly on
underserved populations — a group frequently underrepresented
in prior telehealth reviews. The included sources span a range of
designs, settings, and populations, providing breadth of evidence
relevant to diverse clinical and policy contexts. The review addresses
multiple dimensions of telehealth equity, including clinical outcomes,
engagement, and structural access barriers.

However, significant limitations must be acknowledged explicitly.
First, single-reviewer screening and extraction increase the risk of
selection error and subjective inclusion bias; this is a major method-
ological limitation. Second, no formal risk-of-bias assessment was
conducted, limiting confidence in the certainty of conclusions; all
comparative claims should be interpreted as low- to uncertain-
certainty evidence. Third, this synthesis includes both primary
studies and review-level sources (systematic reviews, a rapid review,
and a qualitative synthesis), and these are not equivalent forms of
evidence; the evidence base is therefore heterogeneous in ways
that preclude clean aggregation. Fourth, no review protocol was
registered prior to conducting the review, raising the possibility of
post hoc outcome framing. Fifth, only English-language sources
were included, potentially excluding relevant evidence. Sixth, the
evidence base is predominantly drawn from the pandemic or post-
pandemic period, limiting generalizability to other temporal contexts.
Seventh, the included studies span diverse geographic settings —
predominantly U.S.-based, with some international sources — and
conclusions may not generalize uniformly across health system
contexts. Finally, the retrospective design of several key studies
introduces potential confounding by indication.

4.7. Future Research Directions

This synthesis identifies several critical priorities for future research.
Prospective randomized trials specifically designed to enroll under-
served populations — with explicit stratification by socioeconomic
status, racial and ethnic identity, and social needs burden — are
needed to provide higher-quality comparative effectiveness evidence.
Future reviews should apply dual independent screening, formal
risk-of-bias assessment using established tools, and prospective
protocol registration. Equity-centered outcome frameworks should
be adopted in future studies, measuring not only symptom improve-
ment but also engagement persistence, patient-reported experience,
and disparities in outcomes across subgroups. Cost-effectiveness
analyses that account for the infrastructure investments required to
deliver equitable telehealth are urgently needed. Finally, rigorous
evaluation of culturally adapted telehealth programs designed with
community input, linguistic concordance, and culturally affirming
clinical content is needed to determine whether such adaptations can
close the equity gaps identified in this synthesis.

5. Conclusion

Available evidence suggests that telehealth may offer broadly com-
parable outcomes to in-person mental health care for underserved
populations in some settings, with clinical findings for depression,
anxiety, and PTSD not clearly different between modalities in the
reviewed sources. This conclusion is based on a heterogeneous,


https://doi.org/10.71079/ASIDE.HS.050626690
https://asidejournals.com/index.php/Health-Sciences/index

DOI: 10.71079/ASIDE.HS.050626690

ASIDE Health Sciences 13

methodologically limited evidence base. It should be interpreted
as low- to uncertain-certainty evidence rather than a definitive
demonstration of equivalence or non-inferiority.

The evidence makes clear that telehealth is not inherently equitable:
its potential benefits are conditional on structural preconditions,
including device access, reliable broadband, digital literacy support,
and culturally competent, linguistically accessible providers. In the
most socioeconomically marginalized settings, these conditions
frequently remain unmet, and telehealth may paradoxically increase
engagement barriers relative to in-person care. The digital divide,
persistent language barriers, and the underrepresentation of racial
and ethnic minority providers in the mental health workforce are
not problems that telehealth can solve independently; they require
targeted, equity-driven investment at the levels of infrastructure,
workforce, and policy.

As a pragmatic implication of the available evidence — rather than a
firm evidence-based recommendation — telehealth may serve as a
useful complement to in-person mental health care in underserved
communities when structural preconditions are met. Particular
attention should be given to audio-only access pathways for patients
who remain inaccessible to video, community-engaged program
design, and ongoing monitoring of disparities in engagement and
outcomes across population subgroups. High-quality prospective
trials with equity-centered frameworks are urgently needed before
stronger conclusions can be drawn.
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ABSTRACT

Background: Among hospitalized adults in medical settings, delayed recognition and incomplete
bundle-based care may contribute to progression, longer hospitalization, and poorer renal recovery.
Adherence to AKI care bundles remains inconsistent, in resource-limited hospitals with staffing,
workflow, and documentation constraints.

Methods: We conducted a single-center before-and-after improvement audit over two cycles, preceded
by a pilot phase that refined case identification and data collection. The source population comprised
consecutive adult medical inpatients meeting KDIGO AKI criteria during admission. In cycle one,
120 patients were assessed. The intervention included a paper-based AKI checklist, staff education,
nephrotoxin-prescribing prompts, and escalation triggers. A re-audit of 118 patients was performed,
followed by a 3-month sustainability review. Process indicators and outcomes were analyzed using
methods and compared across cycles. Patients already under active inpatient nephrology care when
AKI was identified were included in the overall cohort but excluded from the nephrology-referral
denominator.

Results: Baseline compliance was suboptimal across key care domains. The intervention was associated
with improved AKI recognition from 65.0% to 87.3%, medication review from 51.7% to 78.0%, and fluid
assessment from 48.3% to 76.3% (all p<0.001). It was also associated with a reduction in progression
to severe AKI from 33.3% to 23.7%, and a decrease in mean length of stay from 7.9+3.4 to 6.6+3.0
days. Improvements were sustained at 3 months.

Conclusion: A paper-based AKI bundle was associated with improved recognition and care processes,
with changes in outcomes, supporting feasibility in resource-limited settings, although causal inference

is limited by design. Further multicenter studies are warranted.

1. Introduction

Acute kidney injury (AKI) is a common and clinically consequential
syndrome encountered across medical and nephrology services. It
affects approximately 8% to 22% of hospitalized patients and is
defined by an abrupt reduction in renal function of varying severity
[1]. AKI is strongly associated with adverse outcomes, including
increased mortality, with reported risk rising by approximately 1.4
to 15.4 times [2]. It also predisposes patients to the development
of chronic kidney disease or progression of pre-existing renal
dysfunction [3]. In addition, AKI is associated with increased
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morbidity, prolonged hospital stay, higher healthcare costs, and a
greater risk of recurrent AKI after discharge [4, 5].

In acute medical settings, AKI is often multifactorial, commonly
arising from sepsis, hypovolemia, nephrotoxic exposure, obstructive
uropathy, or hemodynamic instability. Importantly, outcomes are
frequently influenced not only by the initial insult but also by delays
in recognition, incomplete evaluation, and inconsistent application
of supportive care measures [6].

The Kidney Disease: Improving Global Outcomes (KDIGO) guide-
line provides a standardized framework for AKI diagnosis based on
serum creatinine changes and urine output criteria, and emphasizes
early recognition, volume assessment, medication review, and timely
specialist input where appropriate [7]. Similarly, National Institute
for Health and Care Excellence (NICE) guidance highlights the
importance of identifying at-risk patients, monitoring renal function
systematically, and avoiding preventable harm from nephrotoxins or
delayed escalation [8]. Despite these recommendations, AKI care
in routine practice remains variable. In resource-limited settings
in particular, delays in reviewing creatinine trends, incomplete
urine output monitoring, and continued exposure to nephrotoxic
medications are commonly observed [5, 9].
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Figure 1: Study flow diagram.

This quality improvement audit was undertaken in response to these
gaps in routine care. The objective was to assess baseline AKI
recognition and management and to evaluate changes in practice
following implementation of a structured, low-cost intervention
within a tertiary care hospital in a resource-limited setting. A closed-
loop audit design was used, incorporating a pilot phase to refine data
collection and a subsequent sustainability check to explore whether
observed changes were maintained over time.

2. Methods

This was a prospective, single-center, before-and-after quality im-
provement audit conducted in the adult medical inpatients admitted
to the Departments of Medicine and Nephrology at MTI-Khyber
Teaching Hospital, a tertiary care teaching hospital in a resource-
limited region. The source population comprised consecutive adult
patients aged 18 years or older who met KDIGO criteria for
AKI during hospitalization, whether the AKI was identified on
the medical ward, during acute admission, or after nephrology
consultation. Patients already receiving active inpatient nephrology
consultation at the time AKI was first identified were retained in
the overall AKI cohort for process and outcome analyses, but were
excluded from the nephrology-referral analysis because referral had
already occurred and was therefore not clinically applicable.

The audit was carried out in four phases: (Phase 1) a pilot phase to test
the data collection tool and confirm feasibility of case identification,
(Phase 2) a baseline audit cycle, (Phase 3) implementation of
a structured intervention package followed by a re-audit cycle,
and (Phase 4) a 3-month sustainability assessment to explore

maintenance of observed changes in routine clinical practice. The
audit was conducted over a defined nine-month period from 1 January
2025 to 30 September 2025. The baseline audit cycle was carried
out from 1 January 2025 to 31 March 2025. This was followed
by an implementation phase from 1 April 2025 to 30 April 2025
during which the intervention bundle was introduced and staff
training was completed, with a defined 2-month gap between re-audit
completion and sustainability assessment to assess durability rather
than continuous measurement. The re-audit cycle was conducted
from 1 May 2025 to 30 June 2025. A sustainability assessment was
subsequently performed from 1 September 2025 to 30 September
2025 to evaluate maintenance of observed changes in routine clinical
practice. Each cycle was sufficiently long to mitigate the potential
influence of short-term seasonal variation in admissions and case
mix (Figure 1).

2.1. Case Identification and Eligibility

The inclusion criteria were deliberately broad to reflect real-world
inpatients. Adults aged 18 years or older were included if they met
KDIGO criteria for AKI during admission, whether the AKI was
identified on the medical ward, during acute admission, or after
nephrology consultation.

AKI was defined and staged according to KDIGO criteria using
serum creatinine and/or urine output. Baseline creatinine was
determined using the most recent value within the preceding 3
months where available. If prior creatinine was unavailable, the
admission creatinine was used as a reference and AKI was defined
based on subsequent changes during hospitalization, consistent with
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pragmatic approaches in resource-limited settings. Urine output
criteria were applied where reliable charting was available.

Patients already on chronic dialysis and renal transplant recipients
were excluded because their renal trajectory and management
pathway differ substantially from standard AKI care. To reduce
duplicate counting, each admission was assigned a unique hospital
and admission identifier, and only the first AKI episode per admission
was included. Where a patient was readmitted during the audit period,
the episode was counted again only if it represented a clearly separate
admission. A 90-day look-back was also used to identify and exclude
duplicate episodes. Identifiers were collected temporarily only for
linkage and deduplication purposes. A separate password-protected
linkage file contained the hospital and admission identifiers needed
to identify repeat episodes and verify eligibility. This linkage file
was accessible only to the principal investigator and was not merged
into the analytic dataset. After finalizing the dataset and checking
for duplicates, all direct identifiers were removed from the working
dataset. AKI was classified as community-acquired if present at
admission or within 48 hours of admission, and hospital-acquired
if developing thereafter. Patients already under active nephrology
inpatient care at the time of AKI identification were excluded from
the analysis of nephrology referral to avoid incorporation bias.

2.2. Patient Flow and Study Population

During the baseline cycle, 132 patients with suspected acute
kidney injury were screened. Twelve patients were excluded due
to pre-existing end-stage kidney disease, renal transplant status, or
incomplete diagnostic criteria, leaving 120 eligible AKI episodes
for analysis. In the re-audit cycle, 126 patients were screened; eight
were excluded for similar reasons, resulting in 118 included episodes.
During the sustainability phase, 64 patients were screened and four
were excluded, leaving 60 patients for analysis.

2.3. Case Identification, Numerators, and Denominators

Acute kidney injury was defined according to KDIGO criteria
using serum creatinine and urine output. Baseline creatinine was
determined from values available within the preceding three months.
When prior creatinine was unavailable, admission creatinine was
used as the reference, and subsequent changes during hospitalization
were used to define AKI. Urine output criteria were applied when
reliable documentation was available.

For all process measures, the denominator consisted of all eligible
AKI episodes unless otherwise specified. AKI recognition within 24
hours was assessed in all included patients. Repeat serum creatinine
within 24 hours was assessed in all patients in whom ongoing ad-
mission blood sampling was clinically indicated. Medication review,
fluid status assessment, urine output monitoring, and urinalysis were
assessed in all eligible patients. Nephrology referral was assessed
only in patients meeting predefined escalation criteria as per the
study protocol. Nephrotoxin withholding was assessed in patients
who were receiving at least one potentially nephrotoxic medication
at the time of AKI recognition.

2.4. Process Measure Definitions

AKI recognition was defined as documentation of AKI diagnosis
in the medical record within 24 hours of meeting KDIGO criteria.
Medication review was defined as a documented clinical review
of all medications within 12 hours of AKI recognition, including
adjustment or discontinuation of nephrotoxic or renally cleared
agents where appropriate. Fluid status assessment was defined as
documented evaluation of volume status in clinical notes within 24
hours of AKI recognition. Urine output monitoring was considered
adequate when at least shift-wise documentation was recorded during

the first 24 hours after AKI identification. Nephrotoxin withholding
was defined as temporary discontinuation or dose adjustment of
drugs such as non-steroidal anti-inflammatory drugs, angiotensin-
converting enzyme inhibitors, angiotensin receptor blockers, and
aminoglycosides where clinically appropriate. Nephrology referral
was defined according to local practice criteria, including KDIGO
stage 2 or 3 AKI, persistent oliguria, refractory electrolyte imbalance,
suspected intrinsic renal disease, or lack of improvement within 48
hours.

2.5. Process Measures and Outcomes

The audit standards were based on KDIGO and NICE principles,
operationalized for feasibility in the local setting. Each process
indicator was defined using explicit numerator, denominator, and
timeframe criteria. Key documentation-based process measures
included:

o AKI recognition/documentation within 24 hours of meeting
criteria

e Repeat creatinine within 24 hours

e Medication review within 12 hours

e Fluid status documentation within 24 hours
e Adequate documented urine output charting
e Performance of urinalysis

e Nephrology referral when indicated

“Adequate documented urine output charting” was defined as at least
shift-wise or hourly documentation during the first 24 hours follow-
ing AKI recognition. “Medication review” referred to documented
review by a physician, including adjustment or discontinuation of
nephrotoxic or renally cleared medications where appropriate.

Clinical outcomes included progression to severe AKI (KDIGO stage
3), need for renal replacement therapy (reported separately), length
of hospital stay, renal recovery at discharge, in-hospital mortality,
and 30-day readmission. Renal recovery was defined as return of
serum creatinine to within 25% of baseline at discharge. Readmission
was defined as unplanned readmission to the same hospital within
30 days.

All process indicators reflect documentation of care in medical
records and may not fully capture bedside execution. Process
measures were additionally plotted as weekly run charts to evaluate
temporal trends across cycles (Figure 2) and (Figure 3).

2.6. Sample Size Considerations

A pragmatic sample size approach was used. The pilot phase showed
baseline compliance of approximately 55% across key process
indicators. A target improvement of 20 percentage points was
considered clinically meaningful, corresponding to approximately 88
patients per cycle. The baseline audit included 120 patients, allowing
reasonably precise estimates of performance.

2.7. Intervention Fidelity

Intervention fidelity was assessed through structured review of
randomly selected case records from each cycle. Thirty records
per cycle were evaluated for presence and completeness of the AKI
checklist, documentation of AKI staging, completion of medication
review, and documentation of fluid assessment. The presence of a
checklist in the medical record improved from 82% in the baseline
period to 93% in the re-audit cycle. Completion of at least 80% of
checklist items improved from 61% to 84%. Documentation of AKI
stage improved from 68% to 89%, and recorded medication review
improved from 64% to 86%.
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Table 1: AKI Care Checklist Used in the Intervention

Domain

Recognition and
diagnosis

Recognition and
diagnosis

Recognition and
diagnosis

Monitoring
Monitoring

Monitoring

Medication review

Medication review

Medication review

Fluid assessment

Checklist item

Confirm AKI using KDIGO criteria based on
serum creatinine and/or urine output.

Document AKI stage clearly in the notes (stage
1,2, or 3).

Record baseline creatinine if available.

Repeat serum creatinine within 24 hours.
Initiate strict urine output charting

Monitor vital signs, including blood pressure
and perfusion status.

Review all medications within 12 hours.

Stop, hold, or modify nephrotoxic drugs where
clinically appropriate.

Adjust doses of renally cleared medications.

Perform and document volume status

Section

Patient identification

Demographics

Comorbidities

AKI definition

Aetiology

Process measures

Treatment actions

Outcomes

Table 2: Audit Proforma Used for Data Collection

Data captured

Hospital number, admission number, ward, and
date of admission.

Age and sex.

Diabetes, hypertension, chronic kidney disease,
cardiovascular disease, liver disease, and known
obstructive uropathy.

Baseline creatinine, peak creatinine, urine
output criteria, and KDIGO stage.

Prerenal, intrinsic, postrenal, sepsis-associated,
and nephrotoxin-associated AKI.

Time to recognition, repeat creatinine, urine
output charting, fluid assessment, urinalysis,
medication review, and nephrology referral.

Fluids given, nephrotoxins withheld, dose
adjustment, imaging, and dialysis.

Peak KDIGO stage, recovery at discharge,

assessment.

Fluid assessment Initiate appropriate fluid resuscitation if

hypovolemic.

Avoid fluid overload in euvolemic or
hypervolemic patients.

Fluid assessment

Investigations Perform urinalysis, with microscopy when
indicated.

Investigations Consider renal ultrasound if obstruction is
suspected.

Escalation Assess the need for nephrology referral.

Escalation Identify red flags such as oliguria, rising
creatinine, or electrolyte imbalance.

Documentation Ensure AKI diagnosis and management plan are

clearly documented.

AKI, acute kidney injury; KDIGO, Kidney Disease: Improving Global Outcomes.

2.8. Sustainability Sample

The sustainability assessment included 60 consecutive patients
admitted during September 2025. These patients were selected
consecutively from medical ward admissions meeting KDIGO
criteria for AKI. The sample was intended as an exploratory
assessment of maintenance of intervention effects rather than a
formally powered comparative analysis.

2.9. Intervention

The intervention was intentionally low-cost and adapted to a resource-
limited environment. It included a one-page AKI checklist (Table 1),
focused staff education, nephrotoxin prompts in patient charts, and
a simple escalation framework. Weekly non-punitive feedback was
provided at ward level.

Implementation was supported through repeated teaching sessions,
the availability of checklists, and regular feedback discussions.

2.10. Implementation and Training

The audit was conducted by a multidisciplinary team comprising
residents, interns, and a supervising consultant physician. All team
members underwent structured training before the baseline cycle.
Inter-rater reliability during the pilot phase exceeded 90% for key
variables.

length of stay, in-hospital death, and 30-day
readmission.

AKI, acute kidney injury; KDIGO, Kidney Disease: Improving Global Outcomes.

Data collectors were not involved in the direct care of most patients
during the baseline phase. During the re-audit phase, clinicians were
aware of the intervention but were not provided with patient-level
audit scoring.

2.11. Escalation and Definitions

A structured escalation framework was introduced. Nephrology
referral was defined according to local practice criteria, including
KDIGO stage 2 or 3 AKI, persistent oliguria, refractory electrolyte
imbalance, suspected intrinsic renal disease, or lack of improvement
within 48 hours. This measure was assessed only among patients who
met referral criteria and were not already under active nephrology
care at the time AKI was identified.

Nephrotoxin withholding refers to the temporary discontinuation or
adjustment of medications such as NSAIDs, ACE inhibitors/ARBs,
and aminoglycosides, where clinically feasible.

2.12. Sustainability Assessment

A sustainability assessment was conducted using a consecutive
sample of 60 eligible patients admitted during the post-intervention
period. This was intended as an exploratory assessment of mainte-
nance rather than a formal longitudinal analysis. This was a one-
month assessment conducted three months after the intervention
period.

2.13. Data Collection and Flow
The audit proforma captured demographics, comorbidities, AKI
characteristics, process measures, and outcomes (Table 2).

2.14. Statistical Analysis

Descriptive statistics were used to summarize baseline characteristics
and clinical variables. Categorical variables were compared using
chi-square tests, and continuous variables were compared using
independent sample t-tests. Effect sizes were reported as absolute
risk differences with corresponding 95% confidence intervals for
all major processes and clinical outcomes. Ninety-five percent
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Table 3: Patient characteristics by audit cycle

Characteristic Baseline cycle  Re-audit cycle  p-value
(n=120) (n=118)

Age, mean + SD, 58.4 £ 16.5 57.7 £ 17.0 0.75

years

Male sex, n (%) 74 (61.7) 71 (60.2) 0.81

Diabetes mellitus, n 52 (43.3) 49 (41.5) 0.78

(%)

Hypertension, n (%) 68 (56.7) 66 (55.9) 0.91

Chronic kidney 38 (31.7) 36 (30.5) 0.85

disease, n (%)

Sepsis or active 32 (26.7) 31 (26.3) 0.94

infection, n (%)

Hypovolemia or 41 (34.2) 39 (33.1) 0.86

dehydration, n (%)

NSAID exposure 27 (22.5) 25 (21.2) 0.81

before admission, n

(%)

Contrast exposure 11 (9.2) 10 (8.5) 0.85

during admission, n

(%)

ICU-level monitoring 18 (15.0) 17 (14.4) 0.90

required, n (%)

NSAID, non-steroidal anti-inflammatory drug; ICU, intensive care unit.

confidence intervals for absolute risk differences were estimated
using the Wald method for independent proportions.

The prespecified primary outcome of the study was AKI recognition
within 24 hours of meeting KDIGO criteria. Secondary outcomes
included all other process measures as well as clinical outcomes
such as progression to severe AKI, need for renal replacement
therapy, length of hospital stay, renal recovery at discharge, in-
hospital mortality, and 30-day readmission.

To account for potential confounding, a multivariable logistic
regression model was used to analyze the primary outcome. This
model adjusted for age, sex, diabetes mellitus, chronic kidney disease,
sepsis, and baseline AKI stage. Sensitivity analyses were conducted
excluding patients with missing baseline creatinine values and those
with hospital-acquired AKI, and results remained consistent across
these analyses. Given the before-and-after design, all analyses were
treated as exploratory, with associations rather than causal effects.

The study is reported in accordance with SQUIRE 2.0 guidelines
[10].

2.15. Ethics and Governance
This project was conducted as a quality improvement audit and was
approved by the departmental audit/governance body at MTI-Khyber
Teaching Hospital. Formal institutional review board approval was
waived as no patient-identifiable data were collected and no deviation
from standard care occurred.

3. Results

A total of 120 consecutive AKI episodes were included in the
baseline cycle and 118 in the re-audit cycle. Baseline characteristics
were broadly comparable across cycles; however, differences in the

Table 4: AKI phenotype and severity

Variable Baseline cycle  Re-audit cycle p-value
(n=120) (n=118)
Prerenal AKI, n (%) 57 (47.5) 54 (45.8) 0.92
Intrinsic AKI, n (%) 41 (34.2) 40 (33.9) 0.98
Postrenal AKI, n (%) 22 (18.3) 24 (20.3) 0.68
KDIGO stage 1,n (%) 46 (38.3) 49 (41.5) 0.24
KDIGO stage 2,n (%) 34 (28.3) 41 (34.7) 0.24
KDIGO stage 3,n (%) 40 (33.3) 28 (23.7) 0.09
Dialysis required during 14 (11.7) 8 (6.8) 0.19

admission, n (%)

AKI, acute kidney injury; KDIGO, Kidney Disease: Improving Global Outcomes.

distribution of AKI severity may reflect stage migration due to earlier
recognition rather than true baseline equivalence (Table 3).

The distribution of AKI etiology was broadly similar across both
cycles. The re-audit cycle included a lower proportion of patients
with KDIGO stage 3 AKI than the baseline cycle, although this
difference did not reach statistical significance (Table 4).

Baseline performance across the process indicators showed impor-
tant deficiencies. AKI was documented within 24 hours in 65.0% of
cases; repeat creatinine was arranged within 24 hours in 57.5%;
medication review was documented in 51.7%; fluid status was
documented in 48.3%; and urine output monitoring was adequately
charted in 45.0%. Nephrology referral occurred when indicated in
40.0% of eligible patients.

Following the introduction of the intervention bundle, improve-
ment was observed across all major documentation-based pro-
cess measures. Documented AKI recognition increased to 87.3%,
repeat creatinine review to 81.4%, medication review to 78.0%,
fluid assessment to 76.3%, urine output charting to 72.0%, and
urinalysis to 75.4%. Appropriate nephrology referral, assessed only
among patients eligible for referral, increased from 40.0% to 67.8%.
Documented withholding or adjustment of nephrotoxins was more
frequent when relevant. All of these changes were statistically
significant (Table 5). Nephrology referral was calculated only among
patients meeting predefined escalation criteria and not already under
active nephrology care at the time AKI was identified.

Clinical outcomes were also more favorable in the re-audit cycle.
Progression to KDIGO stage 3 AKI was lower in the re-audit than in
the baseline cycle, and the need for renal replacement therapy was
also reduced. However, the latter did not reach statistical significance.
Mean length of stay was shorter in the re-audit cycle, and creatinine
recovery by discharge was more frequent in the re-audit cycle. This
should be interpreted as an exploratory in-hospital biochemical
outcome rather than a definitive measure of renal recovery. Mortality
and 30-day readmission showed favorable trends but did not reach
statistical significance (Table 6).

The 3-month sustainability review showed some reduction from
the immediate post-intervention cycle, but the process indicators
remained above baseline levels.

(Table 7) shows whether the gain was held after the immediate
implementation period. A mild decline was observed, which is
common with workflow interventions, but the process remained
better than before the audit began.
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Figure 2: Weekly run chart for AKI recognition within 24 hours.
Table 5: Documentation-based AKI process indicators before and Table 6: Clinical outcomes
after intervention Outcome Baseline cycle Re-audit cycle p-value
Process measure Baseline cycle Re-audit cycle Absolute p- (n=120) (n=118)
(n=120) (n=118) change value  poocGonto KDIGO 40 (33.3%)  28(23.7%)  0.09
AKI recog- 78 (65.0%) 103 (87.3%)  +223% <0.001  stage 3 AKI, n (%)
odiosimenes Need for renal 14(117%)  8(6.8%) 0.19
within 24h
replacement therapy, n (%)
Rf:pc?at creatinine 69 (57.5%) 96 (81.4%) +23.9% <0.001 Mean length of stay, days 7.9 + 3.4 6.6+3.0 0.002
within 24h
+SD
M.ed.ication review 62 (51.7%) 92 (78.0%) +26.3% <0.001 Creatinine recovery by 73 (60.8%) 90 (76.3%) 0.010
within 12h .
discharge, n (%)
Fluid status o 58 (48.3%) 90 (76.3%) +28.0% <0.001 Tnchospital mortality, n 10 (8.3%) 6 (5.1%) 0.34
documented within
(%)
24h
) 30-day readmission with 18 (15.0%) 11 (9.3%) 0.17
Urine output charted 54 (45.0%) 85 (72.0%) +27.0% <0.001 AKT, n (%)
adequately ’
. . AKI, acute kidney injury; KDIGO, Kidney Disease: Improving Global Outcomes; SD,
Urinalysis performed 66 (55.0%) 89 (75.4%) +20.4% <0.001  gandard deviation.
Nephrology referral ~ 48 (40.0%) 80 (67.8%) +27.8% <0.001
when indicated
Nephrotoxins 44770 (62.9%)  62/68 (912%) +28.3% <0.001 (95% CI 16.3% to 37.7%), urinalysis by 20.4% (95% CI 9.9% to
withheld when 30.9%), nephrology referral by 27.8% (95% CI 16.6% to 39.0%), and
relevant nephrotoxin withholding by 28.3% (95% CI 16.8% to 39.8%).

AKI, acute kidney injury.

Effect estimates for key documentation-based process measures
showed consistent improvement following implementation of the
intervention bundle. AKI recognition within 24 hours increased by
22.3% with a 95% confidence interval of 12.6% to 32.0%. Repeat
creatinine monitoring improved by 23.9% (95% CI 13.8% to 33.9%).
Medication review improved by 26.3% (95% CI 15.9% to 36.7%),
while fluid status documentation improved by 28.0% (95% CI
17.5% to 38.5%). Urine output monitoring improved by 27.0%

In multivariable logistic regression adjusting for age, sex, diabetes
mellitus, chronic kidney disease, sepsis, and baseline AKI stage,
AKI recognition within 24 hours remained significantly higher in
the post-intervention cycle with an adjusted odds ratio of 3.12 (95%
confidence interval 1.78 to 5.49). Sensitivity analyses excluding
patients with missing baseline creatinine and those with hospital-
acquired AKI demonstrated consistent findings across all major
process measures.
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Figure 3: Weekly run chart for AKI bundle compliance over time.

Table 7: Sustainability of improvement at 3 months

Measure Post-intervention 3-month
re-audit spot-check
(n=60)
AKI recognition within 24h 87.3% 83.3%
Medication review within 12h  78.0% 75.0%
Fluid assessment within 24h  76.3% 70.0%
Nephrology referral when 67.8% 63.3%

indicated

AKI, acute kidney injury.

4. Discussion

This quality improvement audit describes changes in AKI recognition
and bundle-based care processes following implementation of a
structured, low-cost intervention in a resource-limited tertiary care
hospital. Across two audit cycles, we observed substantial im-
provements in documentation of key AKI care processes, including
early recognition, medication review, fluid assessment, urine output
monitoring, and nephrology referral when indicated.

These changes were most pronounced in workflow-dependent docu-
mentation measures, suggesting that structured prompts, education,
and feedback may improve recording and consistency of guideline-
recommended AKI care processes. Given that AKI care often relies
on timely identification and coordinated action across multiple steps,
even modest improvements in system reliability may be clinically
meaningful in resource-constrained environments.

Improvements in process measures were accompanied by more
favorable trends in selected clinical outcomes, including reduced
progression to severe AKI, shorter length of stay, and higher rates
of creatinine recovery at discharge. An apparent improvement in
creatinine recovery at discharge was observed; however, this finding

13

=14 4

16 -
17
18 4
19 4
20 A
21 4
22 4
23 4
24 4
25 4
26 4
27 4
28 A

o 15 4

should be interpreted cautiously as an exploratory biochemical
outcome measured at discharge and not as a standardized long-term
renal recovery endpoint. The before-and-after design does not allow
attribution of outcome differences to the intervention, and observed
changes may also reflect differences in case mix, AKI severity
distribution, temporal practice changes, or unmeasured confounders
between study periods.

Notably, mortality and 30-day readmission did not demonstrate
statistically significant changes. This is not unexpected, as these
outcomes are influenced by a broader range of patient and system-
level factors beyond the immediate management of AKI, and the
study was not powered to detect differences in these endpoints.

The sustainability assessment suggested partial maintenance of
improved process performance at three months, although some
decline from the immediate post-intervention period was observed.
This pattern is consistent with prior quality improvement literature
[11-13], where initial gains often attenuate without ongoing rein-
forcement. The findings therefore suggest that continued feedback
mechanisms and periodic reinforcement may be necessary to main-
tain improvements over time, rather than a one-time intervention
effect.

The observed lower proportion of KDIGO stage 3 AKI in the re-audit
cycle may also have influenced downstream outcomes, including
need for renal replacement therapy and length of stay. Importantly,
this difference likely reflects a combination of true case variation
and potential stage migration due to earlier recognition, rather than
a stable baseline equivalence between cycles. Accordingly, stage
distribution should be interpreted as a dynamic marker influenced
by detection practices rather than a fixed cohort characteristic. The
apparent downstream differences in clinical outcomes may therefore
reflect earlier recognition, stage migration, or differences in AKI
severity at presentation rather than a direct effect of the interven-
tion. Accordingly, these outcome findings should be considered
exploratory and hypothesis-generating rather than confirmatory.
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From a broader systems perspective, these findings support the
potential value of simple, low-cost interventions such as checklists,
structured escalation pathways, and routine feedback in improving
the reliability of AKI care processes. Similar interventions have
shown variable effectiveness across settings, but their success often
depends on local implementation fidelity, staff engagement, and
integration into existing workflows rather than on the intervention’s
complexity [14].

5. Limitations

This study has several important limitations. First, its single-center,
nonrandomized before-and-after design limits internal validity and
precludes causal inference. Second, improvements in documentation-
based process measures may not fully reflect bedside clinical actions,
and some observed changes may represent improved recording rather
than actual changes in care delivery. Third, differences in AKI
severity distribution between cycles may have influenced clinical
outcomes. Fourth, the sustainability analysis was short-term and
exploratory, limiting conclusions regarding long-term durability of
effect. Finally, discharge-based renal recovery may be influenced by
variations in length of stay and should be interpreted as in-hospital
biochemical recovery rather than standardized longitudinal renal
function recovery.

6. Conclusion

In this quality improvement audit, implementation of a structured
AKI care bundle was associated with improved documentation
and adherence to recommended AKI care processes in a resource-
limited hospital setting. Improvements in selected clinical outcomes
were observed but cannot be attributed causally to the intervention,
given the study design. The findings highlight the potential role of
simple system-level interventions in strengthening AKI care delivery,
while underscoring the need for more robust prospective and multi-
center evaluations to confirm effectiveness and assess long-term
sustainability.
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ABSTRACT

Background: Persistent inequities and the underrepresentation of marginalized groups in healthcare
have been described as undermining workforce inclusion and patient experiences. People Resource
Groups (PRGs) aim to support peer connection and institutional engagement; however, their roles in
healthcare remain insufficiently characterized. This study examined how PRG members perceived their
participation as contributing to cultural competence, equity, belonging, and professional identity within
a healthcare organization.

Methods: Semi-structured interviews were conducted between April and November 2024 with seven
members of two PRGs: FIRST Peoples (Indigenous) and Honor in Pride (LGBTQIA+). Interviews
explored members’ experiences and perceived impacts of PRG participation. Data were analyzed using
primarily deductive thematic analysis guided by the Campinha—Bacote model of cultural competence
(awareness, knowledge, skill, encounters, and desire), while allowing for inductive insights. Findings
reflect participant perspectives rather than measured clinical or organizational outcomes.

Results: Four themes emerged. Participants described experiences of cultural invisibility in the work-
place. They perceived that PRG participation supported cultural humility and inclusive communication,
which they associated with strengthened physician—patient relationships. Participants described PRGs
as fostering belonging and cross—cultural solidarity and attributed increased confidence to engage
in organizational initiatives to this participation. They emphasized the need for leadership support,
protected time, and structural flexibility, noting limitations related to underfunding and inconsistent
institutional integration.

Conclusions: PRG members perceived that participation supported cultural competence, belonging,
and engagement within their organization. These findings represent member perspectives and warrant
further study across settings.

1. Introduction

intended to support both patient experience and workforce wellbeing
[8-10].

Indigenous and LGBTQIA+ communities in the U.S. experience
persistent health disparities rooted in historical trauma, structural
inequities, and systemic prejudice, underscoring the need for health-
care environments that address structural barriers alongside clinical
care [1-4]. Prior scholarship and participant narratives describe how
health equity is shaped not only by clinical interventions but also
by the cultural, structural, and relational contexts in which care
is delivered, with implications for trust, continuity, and perceived
quality [5-7]. Healthcare systems have increasingly pursued more
inclusive environments through community — building initiatives
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One organizational strategy increasingly adopted across sectors is the
use of People Resource Groups (PRGs), also referred to as employee
or affinity resource groups. We intentionally use the term People
Resource Group (PRG) rather than the more common Employee
Resource Group (ERG) or affinity group to reflect this organization’s
emphasis on seeing beyond the employee role to center the whole per-
son, recognizing individuals as human beings with lived experiences
and identities that extend beyond formal employment, while also
highlighting reciprocal resource-sharing, educational contribution,
and institutional engagement rather than solely employee affiliation
or social identity. In corporate settings, PRGs have been described as
supporting employee engagement, mentorship, leadership develop-
ment, and retention, as well as informing organizational culture and
policy [11, 12]. In healthcare, however, the published literature is
more limited and primarily consists of descriptive reports on group
formation, recruitment initiatives, or mentorship structures rather
than empirical examinations of members’ experiences or perceived
institutional impact. While healthcare PRGs are not absent from
the literature, their experiential influence within clinical institutions,
particularly regarding workforce belonging, professional identity
development, and educational engagement, remains insufficiently
characterized [3, 13, 14].
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This study explored how members of two interprofessional PRGs
within a not — for — profit health system in Arizona perceived PRG
participation as influencing their professional development, sense
of belonging, and engagement in inclusive educational initiatives.
In 2022, our institution received an American Board of Internal
Medicine grant, “Building Trust through Diversity, Health Care
Equity, and Inclusion in Internal Medicine Training,” to strengthen
care for Indigenous and LGBTQIA+ communities. As part of this
effort, two PRGs were launched: FIRST (Fostering Indigenous
Representation through Service and Tradition) Peoples and Honor
in Pride (HIP), groups for Indigenous and LGBTQIA+ employees
and allies, respectively. PRG activities included collaborating with
the Internal Medicine residency program to co — develop curricula
on Indigenous and LGBTQIA+ health, as well as advocacy and
inclusion — focused initiatives within the workplace.

Given the limited empirical literature examining healthcare PRGs
from the perspective of participants, we conducted semi — structured
interviews with PRG members to explore: (1) how participants
perceived PRG participation as shaping their professional devel-
opment and sense of belonging within the organization; and (2) how
participants described PRGs as contributing to inclusive education
and culturally responsive approaches to care within their institution.

By centering members’ lived experiences, this study addresses a gap
in healthcare literature regarding the experiential and educational
role of PRGs within clinical systems. The analysis focuses on partic-
ipants’ perspectives related to workforce belonging and educational
engagement and does not evaluate clinical outcomes, physician —
patient relationships, or organizational performance metrics.

1.1. Culturally Responsive Terminology

In alignment with the preferences of the FIRST Peoples PRG, we
use the term “Indigenous” to honor the diverse cultures, histories,
and languages of peoples across the Western Hemisphere [15].
This editorial choice reflects our commitment to cultural humility
and respectful engagement, including our decision to lowercase
“white” to de — center whiteness in discourse. Similarly, we use
the LGBTQIA+ acronym to affirm a broad and evolving range
of identities, including lesbian, gay, bisexual, transgender, queer,
intersex, asexual, and aromantic individuals. The “+” signals the
spectrum of experiences beyond binary definitions and underscores
our intentional use of inclusive, culturally responsive language
[15, 16].

2. Methods

2.1. Study Design and Framework

We employed a qualitative design using a primarily deductive
thematic analysis guided by the Campinha — Bacote Model of
Cultural Competence [17]. This process — oriented framework
provided a structured lens for interpreting PRG member experiences,
conceptualizing cultural competence as a lifelong journey across
five interrelated constructs: cultural awareness (self — examination
of bias), cultural knowledge (understanding cultural practices and
beliefs), cultural skill (delivering respectful, appropriate care),
cultural encounters (direct interactions with diverse populations), and
cultural desire (intrinsic motivation to become culturally competent)
[17]. While the analytic framework was deductively derived, the
approach allowed for the addition of inductive codes when data
did not fit existing constructs, consistent with a flexible, theory —
informed qualitative design.

2.2. Participants and Sampling Strategy

We recruited participants via email to participate in this study
voluntarily. Eligibility was purposefully restricted to PRG members
who were actively involved in curricular co — production with the
organization’s Internal Medicine Residency Program, in addition to
other PRG activities. Educational contributions included participa-
tion in panel discussions and communication-skills — based sessions.

This criterion reflects an intentional, high — engagement sampling
strategy designed to elicit rich, information — dense accounts from
participants with direct experience of bridging PRG participation
and educational initiatives. We acknowledge that this approach likely
privileges perspectives of highly engaged members and may bias
findings toward more favorable appraisals of PRG impact; however,
this design choice aligns with the study’s aim to examine perceived
experiential and educational influence rather than to capture the full
range of PRG member perspectives.

Participants received branded organizational merchandise (approx-
imate value <$25 USD) for their involvement in educational
activities; this incentive was not contingent on participation in
research interviews, and no additional compensation was provided
for study participation.

Of the seven eligible members of the FIRST Peoples PRG, four
participated in semi — structured interviews. Of the six eligible
members of the Honor in Pride (HIP) PRG, three participated.

2.3. Participant Roles and Backgrounds

To protect confidentiality, only general professional roles and
affiliations are reported. Participants represented a multidisciplinary
workforce, including nursing, pharmacy, laboratory services, genetic
counseling, and diversity leadership. All participant names are
pseudonyms.

2.4. Data Collection

We developed a semi — structured interview guide informed by a
targeted literature review and aligned with the study aims. The semi
— structured format allowed participants to narrate their experiences
while maintaining consistency across key domains.

Minor real — time refinements were made to the interview guide
during early interviews (e.g., rewording prompts for clarity and
adding probes to elicit concrete examples of educational engagement
or professional development). These adaptations did not alter the core
interview questions or analytic domains, which remained consistent
across all interviews. A versioned interview guide was maintained
to document changes and preserve methodological transparency.

Semi — structured interviews were conducted via Zoom from April to
November 2024, with sessions averaging sixty minutes. Interviews
explored participant experiences within PRGs, perceived influence
on cultural awareness and inclusivity, involvement in resident
education, and experiences navigating healthcare systems.

Informed consent was obtained from all participants involved in
this study. Participants received detailed information about the
study’s purpose, procedures, the voluntary nature of participation,
and confidentiality protections. Participants were offered the option
to keep cameras on or off to prioritize comfort and privacy. All
participants agreed to participate prior to the commencement of data
collection. Interviews were audio — recorded, auto — transcribed using
Zoom, and manually reviewed for accuracy before being uploaded
to Dedoose for qualitative data management and coding.
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2.5. Data Analysis

We conducted a primarily deductive thematic analysis using pre-
defined codes aligned with the five constructs of the Campinha —
Bacote Model.

The analytic approach was theory — informed and deductive in
structure; however, we explicitly allowed for inductive code genera-
tion when participant narratives extended beyond the predefined
constructs. Thus, the analysis followed a deductive framework
with systematic openness to emergent, data — driven codes. A
codebook was developed based on the Campinha-Bacote domains
and iteratively refined throughout the analytic process through peer
debriefing, member checking, targeted independent review by a
second qualitative reviewer, and analytic consensus discussion, to
incorporate inductive additions and clarify code boundaries.

2.6. Interview Guide: Iterations and Maintenance of Core

Questions

During data collection, minor real — time refinements were made to
the interview guide to improve clarity and depth. These refinements
occurred after the first three interviews. They involved (1) rewording
two questions for clarity, (2) adding one optional probe related to
leadership support, and (3) reorganizing question order to improve
conversational flow. No core questions were removed, and all
participants were asked the same foundational questions aligned
with the study’s aims and theoretical framework.

To preserve comparability across interviews, a stable set of core
questions was maintained throughout. Adaptations were limited to
probes or clarifications and did not alter the substantive focus of
inquiry.

2.7. Coding Process and Dependability Strategy

All interview transcripts were initially coded by a primary qualitative
analyst using a predominantly deductive coding framework aligned
with the Campinha-Bacote Model of Cultural Competence, with
openness to inductive code development when participant narratives
extended beyond predefined domains.

To strengthen analytic dependability, we implemented a multi-method
validation strategy that integrated a second — reader review, peer
debriefing, analytical consensus, and member checking. Among
these approaches, peer debriefing served as the primary strategy for
ensuring dependability, supplemented by a targeted second-reader
review and member checking.

2.8. Second-Reader Review of Transcripts and Codebook

After the primary qualitative analyst completed initial coding, a
second reader, a member of the research team, conducted an inde-
pendent review of a subset of interview transcripts and the evolving
codebook. This review examined code application consistency,
thematic alignment, and areas of conceptual overlap among codes
(e.g., cultural humility, openness, advocacy, and identity affirmation).

The second reader review functioned as a targeted dependability
check rather than a full parallel dual-coding of the entire dataset.
Feedback from this review informed the refinement of code defini-
tions, the consolidation of overlapping codes, and the clarification
of how codes were organized within the final thematic structure
through analytic consensus discussion.

2.9. Peer Debriefing and Analytic Consensus
Peer debriefing served as a primary strategy for dependability and
was conducted through regularly scheduled analytic meetings with

the research team. During these sessions, the primary coder pre-
sented evolving codes, thematic structures, and illustrative excerpts
for critical discussion. Team members examined code boundaries,
challenged interpretive assumptions, questioned potential overex-
tension of findings, and explored alternative explanations to ensure
themes remained grounded in participant narratives.

2.10. Member Checking (Participant Transcript Review)

Member validation was also incorporated, with participants invited
to review and reflect on summary interpretations of their narratives
to confirm their resonance with their lived experiences. This process
was intended to enhance credibility and ethical representation rather
than to achieve consensus on thematic interpretations. Participants
who engaged in transcript review did not request substantive
changes to content, and no interviews were withdrawn. This form of
participant validation focused on accuracy and representation rather
than on co-analysis of themes.

2.11. Reflexivity and Positionality

To further enhance credibility, the primary analyst engaged in re-
flexive journaling throughout data collection and analysis. Reflexive
documentation included analytic decisions, evolving interpretations,
assumptions, and consideration of how insider positionality within
the healthcare system might influence interpretation. Independent
secondary review by a second coder further strengthened reflexivity
by introducing an external analytic perspective and reducing reliance
on a single interpretive lens.

2.12. Management of Insider Participation

One study participant was also a member of the research team. To
mitigate potential bias, this individual was excluded from coding
decisions and did not participate in analytic discussions involving
their own interview transcript or quotations. Their involvement was
limited to broader conceptual discussions unrelated to their personal
data.

2.13. Analytic Adequacy and Information Power

Given the focused study aim, theory — informed framework, and
high — engagement participant sample, the study prioritized depth
of information over sample size. Analytic adequacy was assessed by
the presence of redundancy within predefined theoretical domains
and the absence of substantively new inductive codes. Findings are
framed as context — specific and hypothesis — generating.

2.14. Methodological Limitations Related to Coding

Although peer debriefing, supported by targeted second — reader
review and member checking, strengthens analytic rigor, we acknowl-
edge that systematic parallel dual-coding across the entire dataset
and formal inter-rater reliability testing were not conducted. Future
qualitative studies would benefit from incorporating full dual-coding
from project inception when feasible.

2.15. Ethical Review

This study was reviewed by the HonorHealth Institutional Review
Board and determined to be exempt from human subjects research
oversight due to its focus on professional experiences and minimal
risk to participants.

3. Results

The findings of this study reveal interconnected dynamics among
personal identity, workplace culture, and institutional structures that
shape PRG members’ experiences and contributions in the healthcare


https://doi.org/10.71079/ASIDE.HS.062426542
https://asidejournals.com/index.php/Health-Sciences/index

DOI: 10.71079/ASIDE.HS.062426542

ASIDE Health Sciences 27

setting. Four overarching themes emerged. First, through a lack of
recognition, misrepresentation, and microaggressions, participants
described how cultural invisibility eroded their sense of belonging
and undermined equitable care. Second, PRG participation was
perceived as a catalyst for strengthening physician — patient relation-
ships by fostering cultural humility, inclusive communication, and
trust, particularly through sharing lived experiences with physician
trainees. Third, engagement in PRGs nurtured belonging, community
— building, and cross — cultural solidarity, empowering members
to advocate for institutional inclusion and policy change. Finally,
participants highlighted that the sustainability and impact of PRGs
depend on visible leadership commitment, structural flexibility,
and tangible organizational support to overcome barriers such as
scheduling conflicts, lack of recognition, and the emotional labor
of equity work. These themes reflect participants’ perceptions of
how PRGs may function not only as affinity spaces but as potential
contributors to cultural change within their organizational context.

Given the small size of PRG rosters and the potential for deductive
identification, certain narrative details (e.g., specific clinical roles,
departments, or event titles) have been generalized or omitted.
Pseudonyms were used, and minor contextual modifications were
made where necessary to preserve meaning while protecting partici-
pant confidentiality.

3.1. Theme I: PRG members describe their experiences of cultural
invisibility in the workplace

Most participants described experiences of cultural invisibility in
the healthcare workplace, which they reported eroding their sense of
belonging and, in their view, could affect the quality of interpersonal
and clinical interactions. Cultural invisibility refers to the experience
of having one’s cultural identity overlooked, minimized, or dismissed
within dominant institutional settings [18]. Participants described
this invisibility as manifesting through lack of representation,
misrecognition, or dismissive comments, contributing to feelings
of exclusion and alienation. Several participants further noted that
such dynamics limited opportunities for cultural humility and, in
their perception, could affect patient communication.

Several participants shared examples of colleagues overlooking or
misunderstanding their identities. Aki (Indigenous PRG) described
feeling culturally invisible in professional spaces prior to PRG
involvement, a sentiment echoed by Taylor (LGBTQIA+ PRG).
Taylor recalled overhearing colleagues’ dismissive comments about
pronoun use early in their employment. They described feeling
“shocked” and “devastated,” noting that the experience heightened
their awareness of how identity is perceived in clinical environments.
Taylor explained: “I include Pride in my email signature and
share my pronouns in meetings. But in the back of my head, I
sometimes wonder whether everyone respects that. I'd say the vast
majority of physicians are fantastic... but we still have a long way
to go.” Similarly, Beni (Indigenous PRG) described instances in
which colleagues demonstrated limited understanding of Indigenous
cultures, including the use of culturally inappropriate language when
referring to patients. Beni reflected, “People just don’t know. They
just need to be educated.” Across interviews, several participants
emphasized that healthcare professionals generally enter their fields
with the intent to help patients. However, they expressed concern that
without adequate cultural awareness and training, well — intentioned
clinicians may inadvertently contribute to misunderstanding or
marginalization. These reflections represent participants’ perceptions
of how invisibility may shape workplace climate and communication.

In addition to overt experiences, several participants reflected on the
complexity of navigating intersecting identities. Riley (LGBTQIA+

PRG) noted that discrimination often stemmed from the reduction
of identity to a single dimension, stating, “I’m more than just this
one aspect of my identity.” Indigenous PRG members described
balancing dual cultural frameworks within professional practice.
Shay (Indigenous PRG) discussed reconciling participation in
traditional cultural practices with Western medical norms, describing
this as both challenging and enriching.

While most participants reported experiences of invisibility or
marginalization, one participant described predominantly supportive
interactions with colleagues and emphasized variability across
teams and departments. This counterpoint suggests that experiences
of cultural invisibility were not uniform, even within the same
institutional context.

Collectively, these narratives illustrate how participants experienced
cultural invisibility as both an individual and structural phenomenon
affecting professional identity, workplace climate, and, in their view,
clinical communication. Participants emphasized the importance
of institutional commitment to inclusive practices and culturally
grounded education to address these gaps.

3.2. Theme II: PRG participation was perceived to strengthen
physician — patient relationships by promoting cultural

humility and inclusive communication

Most members described PRG participation as reinforcing the
importance of cultural humility in physician — patient interactions.
They emphasized that sharing their lived experiences within health-
care settings can inspire humility, trust, and empathy, which they
believed could strengthen communication with patients from diverse
backgrounds. These reflections represent participants’ perceptions
of how PRG engagement may influence clinical relationships rather
than direct measurement of patient outcomes.

Several participants emphasized that humility is foundational to ef-
fective care. Riley (LGBTQIA+ PRG) described a need for openness
in physician — patient relationships, particularly for individuals from
marginalized communities who may carry prior negative healthcare
experiences. Riley explained that even a single dismissive interaction
can shape a patient’s long — term willingness to seek care. Similarly,
Dakota (Indigenous PRG) reflected that “initial visits are where
people get their lasting impressions,” underlining the perceived
importance of culturally attentive first encounters.

Across both PRGs, participants consistently described humility as
involving acknowledgment of one’s knowledge gaps and willingness
to learn. Beni (Indigenous PRG) noted that healthcare professionals
who are vulnerable and who openly recognize limits in their cultural
understanding create more meaningful interactions with patients.
Participants characterized such acknowledgment not as weakness
but as a core component of culturally responsive care.

Several LGBTQIA+ PRG participants similarly emphasized that
cultural competency requires adaptability rather than perfection.
Casey (LGBTQIA+ PRG) stated: “Physicians need to accept that
they’ll make mistakes and be open to learning from them... It’s
not about being perfect but about approaching situations with
openness and willingness to adapt.” Participants described this
mindset as essential for building trust with patients whose identities
may not align with dominant cultural norms, aligning with broader
discussions of humility as foundational to continuous professional
growth in healthcare.

Most participants also reflected on their involvement in co — produced
educational sessions for resident physicians. They reported that
residents appeared receptive and engaged when hearing directly
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from PRG members. These observations are based on participant
perception, as residents were not interviewed in this study. Several
participants described perceiving increased curiosity and thoughtful
questioning from residents during sessions. Beni (Indigenous PRG)
described perceiving a “hunger” among some learners to better
understand Indigenous patient experiences.

Dakota (Indigenous PRG) described how communication norms
within Indigenous communities, such as avoiding direct expressions
of pain, may be misunderstood by providers unfamiliar with these
practices. They described a clinical encounter involving an elderly
Navajo — speaking patient in which limited interpreter access
and cultural understanding led to a difficult visit. Despite their
shared heritage and efforts to assist, the communication barriers
were not fully resolved. Dakota (Indigenous PRG) interpreted
this experience as illustrating the limits of individual cultural
awareness in the absence of adequate structural language support.
Several participants emphasized that while individual humility is
necessary, it is insufficient in the absence of structural support.
Limited interpreter access, time constraints, and unclear clinical
role expectations during educational simulations were described
as barriers that could undermine even well — intentioned efforts
at culturally responsive care. For example, participants involved
in standardized patient sessions noted that residents sometimes
appeared uncertain about the clinical context (e.g., inpatient versus
outpatient setting), and in one instance, inaccurate information
about HIV pre — exposure prophylaxis (PrEP) was shared. These
experiences reinforced participants’ view that cultural humility
must be paired with accurate clinical knowledge and institutional
preparation to meaningfully improve care.

Aki (Indigenous PRG) reflected that participation in PRG activities
and resident sessions could encourage clinicians to consider alterna-
tive communication approaches: “I think just having PRG groups
and having that representation and encouragement will help us do
better for our patients, whether it’s just learning how to communicate
better or learning how to communicate differently to patients.” Shay
(Indigenous PRG) similarly emphasized that physicians who listen
attentively and demonstrate genuine interest in patients’ cultural
backgrounds are more likely, in their view, to build trust. Riley
(LGBTQIA+ PRG) stated, “When patients feel safe, they’re more
likely to open up.” While participants described these anticipated
downstream effects, the present study did not assess patient — level
outcomes.

Participants also described using PRG forums to highlight how
seemingly small clinical interactions may carry lasting significance
for marginalized patients. Taylor (LGBTQIA+ PRG) noted, “It was a
great opportunity to show residents how even small interactions, like
dismissive comments, can have a lasting impact.” Riley (LGBTQIA+
PRG) reflected on conversations with residents: “Yes, we may have a
label associated with one of the PRG groups, but all of us are unique
and multifaceted individuals. I feel like that really goes a long way.”
From Beni’s (Indigenous PRG) perspective, some residents appeared
open and willing to learn more about Indigenous patient experiences,
though participants acknowledged variability in engagement. Dakota
(Indigenous PRG) noted that sustained exposure and practice might
be necessary for learning to “sink in,” suggesting that single sessions
alone may be insufficient for lasting change.

When asked how PRG participation influenced their own perceptions,
Aki (Indigenous PRG) described feeling that they were “contributing
something valuable” and becoming more integrated within the
organizational community. Importantly, Aki (Indigenous PRG) also
offered a nuanced counterpoint regarding the limits of PRG impact
on their immediate work environment. While Aki (Indigenous

PRG) described PRG participation as meaningful for validating
identity and contributing to resident learning, they noted that their
day-to-day clinical work setting remained largely unchanged. As
Aki (Indigenous PRG) explained, participation in PRG activities
did not directly alter routine workflows or workplace dynamics,
underscoring that perceived educational and relational benefits did
not necessarily translate into observable changes in the immediate
work environment. This perspective highlights that PRG influence
may be experienced more strongly in educational, relational, or
personal domains than in structural workplace conditions. Observing
resident interest during sessions was described as “rewarding.”
Participants suggested that recognizing the potential educational
influence of their contributions enhanced their motivation to remain
engaged in PRG activities.

Although most participants were optimistic about the influence of
PRG - informed education, one participant offered a contrasting
perspective, questioning whether brief educational exposures alone
were sufficient to meaningfully alter entrenched communication
patterns, suggesting that sustained reinforcement would likely be
necessary. Participants also acknowledged that the broader impact of
PRG - informed education may be shaped by variable engagement
and participation within the PRGs themselves. Some described
limited attendance at events or inconsistent involvement among
members, suggesting that the reach of educational efforts may
depend on sustained organizational support and protected time for
participation.

Together, participants perceived PRG involvement as creating oppor-
tunities to model humility, share culturally grounded perspectives,
and encourage more inclusive communication practices. At the
same time, they recognized that the translation of these efforts into
sustained clinical change likely requires structural reinforcement,
accurate clinical preparation, and consistent organizational support.
Although direct clinical or educational outcomes were not measured,
participants described PRG engagement as contributing to a culture
that aspires to openness, reflective practice, and patient — centered
care, while acknowledging the limits of brief or inconsistently
supported interventions.

3.3. Theme III: PRG participation was perceived to build
belonging and cross — cultural solidarity, fostering member

engagement in institutional inclusion efforts
Most participants described PRG participation as creating networks
of emotional and professional support that deepened their sense of
belonging within the organization. Many participants, particularly
those from historically underrepresented backgrounds, characterized
PRGs as spaces where aspects of their identity felt recognized and
affirmed.

Aki (Indigenous PRG) reflected on initial hesitancy to join the
Hispanic PRG due to uncertainty about “fully qualifying or belong-
ing.” With encouragement from a manager, Aki (Indigenous PRG)
chose to participate and described eventually finding meaningful
connection: “I understood the culture and the hardships people
face. It’s not about being a perfect fit; it’s about bringing that
awareness to healthcare and making a difference.” Aki (Indigenous
PRG) later described feeling “super excited” when the Indigenous
PRG was formed, observing that it felt distinct yet aligned with
broader efforts to increase representation in healthcare settings.
Rather than describing this shift as transformative at an institutional
level, Aki (Indigenous PRG) framed it as personally affirming and
motivating. They further emphasized that the sense of belonging
they developed through PRG involvement was not automatic, but
required personal effort, vulnerability, and active participation. They
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described belonging as something that had to be “pushed for,”
noting that meaningful connection emerged only when individuals
showed up consistently, advocated for themselves, and were willing
to engage despite uncertainty or discomfort. This account highlights
that while PRGs may create supportive structures, the experience of
belonging is co-constructed through both institutional opportunity
and individual agency.

Similarly, Shay (Indigenous PRG) described being encouraged by a
colleague to become involved in PRG activities. Initially uncertain
about the purpose of PRGs, Shay described conducting independent
research and becoming inspired by observing community outreach
efforts. When learning that a Native — focused PRG was forming,
Shay described feeling “compelled to get involved,” linking par-
ticipation to a desire to support their community. These narratives
reflect participants’ perceptions of PRGs as entry points into both
identity affirmation and broader institutional engagement.

Several participants emphasized the role of informal social gather-
ings in cultivating belonging. Taylor (LGBTQIA+ PRG) described
hosting recurring social events intended to foster connection: “The
number one way to get people more involved is to build connections. . .
We started hosting monthly gatherings where we simply hang
out. This year, after building more connections, we had over 50
participants!” Taylor interpreted this to be a sign that members were
finding value in these interactions. Participants noted that rotating
meeting times and offering varied formats (e.g., coffee meetups,
family — friendly events) were perceived as responsive to member
needs, suggesting that low — barrier, relationship — centered activities
contributed to participants’ sense of inclusion and engagement.

For many participants, representation and recognition were central
motivators for continued involvement. Shay (Indigenous PRG)
remarked, “They want to hear our voices... They really wanted
my input.” Dakota (Indigenous PRG) described involvement in
PRG - related education as feeling part of “something bigger than
myself.” Taylor (LGBTQIA+ PRG) similarly stated that contributing
to resident education “made me feel like my voice mattered.” Aki
(Indigenous PRG) reflected, “I felt like I was being heard, or at
least seen... I felt really proud of myself for putting myself out
there.” Participants consistently linked these experiences to enhanced
personal engagement within the organization. Importantly, these
reflections describe perceived shifts in individual sense of belonging
rather than measured changes in institutional climate. Consistent with
this distinction, Aki (Indigenous PRG) also noted that participation in
PRG activities did not markedly change their immediate day-to-day
work environment. While involvement reinforced their belief in the
importance of PRG advocacy and strengthened their motivation
to participate, Aki (Indigenous PRG) described routine workplace
expectations and workflows as largely unchanged. This counterpoint
underscores that PRG benefits were often experienced at the level of
personal meaning, validation, and engagement, rather than through
observable structural or environmental change.

For some participants, this strengthened sense of belonging was
associated with increased willingness to engage in advocacy ef-
forts. Taylor (LGBTQIA+ PRG) described feeling purposeful in
working toward more inclusive care environments. Members of
the LGBTQIA+ PRG discussed advocating for inclusive restroom
signage and respectful pronoun usage on intake forms. These
examples were described as participant — initiated efforts aimed
at promoting inclusivity. The present study did not evaluate the
implementation or outcomes of these advocacy efforts but captures
how participants understood PRGs as supportive spaces for raising
such concerns.

Participants also described cross — cultural solidarity across PRGs.
Although Indigenous and LGBTQIA+ PRGs differed in focus,
members emphasized perceived shared goals related to visibility,
psychological safety, and equity. Riley (LGBTQIA+ PRG) stated:
“I’'m more than happy to show up in solidarity with the Black,
American Indian, Veterans, or any other PRGs because we do have
a lot of the same struggles.” Beni (Indigenous PRG) noted, “It’s
reciprocal... I advocate for what’s right because I feel a sense of
belonging.” Participants framed solidarity not as uniformity across
identities, but as mutual recognition of overlapping experiences of
marginalization.

Several participants described cultural humility and self — reflection
as foundational to sustaining cross — group engagement. Riley and
Taylor (LGBTQIA+ PRG) reflected on learning from other PRGs
and recognizing both differences and shared challenges. Participants
described this process as ongoing rather than complete, emphasizing
learning and relationship — building over definitive institutional
change. This aligns with the idea that solidarity is not just about
advocacy but also about self — examination and understanding one’s
position within broader systems of power [19].

Not all participants described uniformly strong cross — group
engagement, representing a deviant perspective within the sample.
One participant noted that while solidarity across PRGs was encour-
aged, collaboration between groups remained sporadic and often
dependent on individual relationships rather than formal structures.
Another reflected that some employees may remain hesitant to join
PRGs due to concerns about visibility or perceived stigma. These
perspectives suggest that while belonging was widely described,
participation may still be shaped by personal and contextual factors.

Collectively, participants perceived PRGs as spaces that foster
belonging, relational connection, and cross — cultural engagement.
While institutional outcomes were not directly assessed, participants
consistently described PRG involvement as strengthening their sense
of voice, visibility, and motivation to participate in inclusion —related
efforts within the organization, while also recognizing, through
counterpoints such as Aki’s (Indigenous PRG), that these benefits
were neither uniform nor automatic and did not necessarily translate
into immediate changes in workplace structure or climate.

3.4. Theme IV: PRGs participation was perceived to require
sustained leadership support, protected time, and structural

flexibility to address participation barriers

Participants described multiple barriers that they perceived as
limiting sustained engagement in PRG activities. These included
scheduling constraints, variability in leadership support, and the
emotional labor associated with advocacy and organizational change
efforts. Rather than presenting these challenges as universal, partic-
ipants described them as contextual and variable across roles and
departments. For example, Riley (LGBTQIA+ PRG) emphasized the
challenge of scheduling, especially for those working night shifts and
those without flexibility in their workday: “The biggest challenge
I experience in participating in LGBTQIA+ is really timing and
scheduling because 1 work the night shift.” Several participants
described perceiving that PRG participation was sometimes expected
to occur outside regular work hours or during lunch breaks. These
expectations were described as discouraging for some employees.
Participants framed protected time during work hours as an important
facilitator of equitable participation, particularly for hourly staff or
those in patient — facing roles.

Shay (Indigenous PRG) described a different type of participation
barrier related to navigating personal cultural boundaries. Raised off
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reservation and within both Christian and Indigenous traditions, Shay
(Indigenous PRG) expressed initial uncertainty about participating
in certain traditional ceremonies. Shay (Indigenous PRG) described
addressing this by communicating boundaries openly with group
leadership, which allowed continued engagement without compro-
mising personal beliefs. Participants described such flexibility as
important for sustaining inclusive spaces within PRGs themselves.

Leadership support was also described as influential in shaping
participation experiences. Several participants emphasized the
perceived importance of visible executive endorsement and structural
backing. Beni (Indigenous PRG) stated, “It has to come from the top,”
reflecting a belief that leadership engagement signals institutional
legitimacy. Beni further noted a desire for greater executive visibility
to encourage broader participation. Some participants expressed
concern that without sustained institutional commitment, PRGs
could risk becoming under — resourced or symbolic rather than
structurally supported.

At the same time, leadership experiences were not uniformly
described as limited. A small number of participants reported having
supervisors who actively encouraged PRG engagement during work
hours and expressed support for their involvement. These accounts
suggest that participation conditions may vary considerably across
departments and reporting structures.

Other participants described encountering barriers, including can-
celed meetings or limited administrative follow — through. Taylor
(LGBTQIA+ PRG) reflected: “At first, it went nowhere, meetings
were canceled, emails ignored... Sometimes, you just need to do
it and ask for permission later.” Rather than framing this solely as
resistance, participants described it as part of navigating complex
organizational systems. Dakota (Indigenous PRG) perceived that
increased institutional backing over time contributed to expanded
group activity, though participants did not describe formal evaluation
of these efforts. Sustaining engagement was also described as
challenging. Riley (LGBTQIA+ PRG) and Beni (Indigenous PRG)
both discussed difficulties maintaining consistent participation
despite initial enthusiasm, citing demanding clinical workloads and
differences in scheduling flexibility between salaried and hourly
employees. These constraints were described as structural rather
than individual shortcomings.

Participants additionally highlighted the emotional labor involved
in advocating for inclusion — related changes. Taylor (LGBTQIA+
PRG) noted: “Some members have been told they shouldn’t send
emails or attend meetings during work hours. That’s frustrating
because the PRG work directly benefits [the organization].” While
participants perceived PRG efforts as beneficial, they also described
feeling that the labor required to sustain momentum was sometimes
underrecognized. These accounts reflect participants’ experiences of
navigating both visible and less visible dimensions of organizational
change work.

Together, participants perceived that sustained PRG engagement
required more than informal acknowledgment. They emphasized the
importance of protected time, leadership visibility, and structural
flexibility to facilitate equitable participation. Although the present
study did not evaluate institutional policy or leadership perspectives,
participants consistently described structural support as central to
the long — term viability of PRG initiatives.

4. Discussion

The findings of this study highlight PRG members’ perceptions
of how participation contributed to experiences of affirmation,

belonging, and professional engagement within their healthcare
organization. Participants described PRGs not merely as peer —
support spaces, but as forums through which they could share
lived experiences, reflect on identity, and engage with institutional
processes. These descriptions should be understood as participant —
reported perceptions rather than evidence of demonstrated organi-
zational change, and they reflect participant narratives rather than
independently verified institutional effects.

Importantly, our findings are limited to participants’ reported
experiences and perceptions. While participants described PRGs
as influencing workplace culture and professional engagement, we
did not directly measure clinician behavior change, curriculum
effectiveness, patient outcomes, or institutional performance metrics.
Therefore, any discussion of potential organizational or patient —
level impact should be interpreted as hypothesis — generating rather
than as established outcomes.

Our findings suggest that participants described PRGs as potentially
contributing to institutional conversations about equity and inclusion,
framing these contributions as aspirational rather than as established
organizational functions.

4.1. Strengthening PRG Infrastructure Through Healthcare

Leadership

Participants emphasized the importance of equity — focused leader-
ship in supporting PRG sustainability and engagement, aligning with
existing literature on leadership’s role in fostering cultural awareness
and inclusion [20-24]. Importantly, participants suggested that
leadership support would ideally include adequate funding, dedicated
staffing, and protected time for PRG members to fulfill their roles
effectively. They emphasized that without this infrastructure, PRG
efforts were perceived as being at risk of becoming symbolic,
episodic, and vulnerable to turnover or shifting organizational
priorities.

To provide effective and culturally inclusive leadership in healthcare,
prior literature suggests it is important that there are structured
opportunities for self — reflection and skill — building in culturally
inclusive communication to enable leaders to recognize their own
identity, biases, and assumptions, address systemic inequities, and
learn more about the diverse backgrounds and lived experiences of
their team [21, 25, 26]. For healthcare leaders, introspection that is
centered around cultural awareness and understanding was perceived
as potentially influencing how they approach their leadership position
[25]. However, because this is not an innate trait for most, intentional
self —reflection should not be assumed as a natural part of leadership
development, and efficiency and clinical outcomes often take
precedence in the realm of healthcare [25].

For this reason, prior literature suggests that leadership development
programs benefit from explicitly teaching skills in critical self —
examination, including how to question assumptions, recognize
implicit bias, and understand how positional power shapes others’
experiences [20-23, 25]. One way healthcare organizations can
nurture this development is by expanding Cultural Knowledge
through engagement with PRGs, as described by participants and
supported by prior literature, as Cultural Knowledge is essential
for fostering equity — focused leadership in a diverse organization
[17,20-23]. Leaders who are well versed in the challenges faced by
marginalized communities can better support PRGs and ensure that
institutional policies align with their needs [25].

Participants described sustained, visible leadership support as
important for the perceived success and legitimacy of PRGs within
their organization [27]. As highlighted by participants in both
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the LGBTQIA+ and Indigenous PRGs, managerial and executive
support was described as contributing to participants’ sense of
belonging and willingness to engage [27-29]. Further, equipping
leaders to facilitate cross — PRG collaboration was described
by participants as a way to support perceptions of intergroup
solidarity and reduce silos, rather than as a demonstrated driver
of broader organizational impact [30, 31]. Moreover, when PRGs
are meaningfully resourced with staffing support, protected time,
and access to decision — making spaces, their contributions to DEI
goals were perceived by participants as more consistent rather than
intervallic [32].

Leadership development programs and performance evaluations
could consider assessing Cultural Skill competencies, equipping
leaders to anticipate and dismantle structural barriers [20-23]. We
frame this as a recommendation informed by participant narratives
and existing literature, rather than as a tested intervention within this
study.

Participants also described aspirational views of PRGs serving
as more formally recognized contributors to institutional equity
efforts within healthcare settings. These views reflected participant
hopes and priorities rather than empirically observed organizational
outcomes. Positioning PRGs in this way reinforces the importance
of integrating their insights into organizational strategy. However,
in this study, such positioning was described aspirationally by
participants; we did not evaluate whether or how these integra-
tions translated into measurable institutional change. Participants
suggested that sustainability may involve more deliberate, phased
approaches to growth, including clearer alignment with organiza-
tional mission statements, performance metrics, and operational
plans [32, 33]. Such integration was perceived by participants as
one way institutions might signal commitment and provide greater
visibility for PRG efforts [32, 33].

In prior scholarship, PRGs have been conceptualized as potential
contributors to institutional change when meaningfully supported
and integrated into organizational structures [20-23, 32, 33]. PRGs
have been described in the literature as theoretically positioned to
influence organizational culture when sufficiently resourced and
integrated [34, 35]. We reference this literature to contextualize
participant narratives rather than to suggest that such outcomes were
observed in the present study. PRGs can serve as consultative bodies
that bring forward critical perspectives on hiring practices, retention
strategies, and community engagement, while also addressing
systemic inequities that impact marginalized groups [34]. Their
contributions can extend beyond representation, with the potential
of offering actionable solutions that enhance institutional resilience
and accountability which may contribute to improved perceptions
of engagement, team dynamics, and accountability [34-36].

When PRGs are conceptualized as strategic assets and guided by
culturally responsive leadership, participants perceived that PRGs
could inform equity — oriented conversations and priorities within
their organizational context [34]. We did not measure improved
patient outcomes, clinician performance, or system — level metrics,
and thus such impacts remain areas for future empirical study.

This study was informed by Campinha — Bacote’s model of cultural
competence, which conceptualizes competence as an ongoing
process involving cultural awareness, knowledge, skill, encounters,
and desire [17]. Throughout our analysis, participants frequently
described processes aligned with cultural humility, particularly
critical self — reflection, recognition of power imbalances, and
lifelong learning [25]. We conceptualize cultural humility not as
a replacement for competence, but as a relational and reflective

orientation that operationalizes key elements of Campinha — Bacote’s
framework within PRG contexts [37]. In this study, PRGs appeared
to facilitate cultural encounters and awareness (competence do-
mains) through narrative exchange and reflective dialogue (humility
practices) [17, 21, 22, 38]. We therefore view competence and
humility as complementary constructs, with humility functioning as
a mechanism through which competence is continually developed
[17,21, 22, 38].

4.2. Centering PRG Narratives in Clinical Education to Advance

Cultural Competence and Humility

Importantly, while PRG members served as educators and facilitators
of resident physician learning, their involvement in these roles
was also described by participants as contributing to their own
development in cultural competence [21, 22]. The act of teaching,
mentoring, and engaging in outreach was perceived as supporting
resident education and as reinforcing PRG members’ self-awareness,
cultural knowledge, and commitment to inclusive care [38, 39]. This
reciprocal process highlights the perceived educational value of
culturally grounded leadership and peer-based learning [38—41].

Early exposure to PRGs during medical training has been described
in prior literature as immersing resident learners in authentic, cultur-
ally grounded narratives that may challenge biases and support the de-
velopment of more inclusive care practices [38, 42]. Narrative-based
training rooted in lived experience has similarly been associated in
prior studies with empathy development, person-centered care, and
increased comfort navigating cultural complexity in clinical settings
[38]. PRG-led educational sessions are therefore conceptualized
in the literature as providing cultural encounters that reinforce the
importance of cultural humility and self-awareness in healthcare
delivery [17, 21, 22, 38]. For example, a co — produced Indigenous
Health curriculum delivered in partnership with Indigenous PRG
members significantly improved resident physicians’ self — reported
knowledge about Indigenous communities and enhanced perceived
communication skills [43]. We cite these findings to contextualize
participant narratives rather than as evidence of educational impact
within the present study, as they reflect perceived educational
outcomes rather than objectively measured clinical effects [43].

To support the potential continuity of such educational efforts,
healthcare institutions may consider sustained support for PRGs by
involving them in medical curriculum design, faculty development,
and broader equity strategies [34, 44]. These recommendations are
offered as practice considerations informed by participant narratives
and existing scholarship, rather than as interventions evaluated or
tested within this study.

4.3. Facilitating Intersectional Solidarity and Cross - PRG

Collaboration
PRG members in our study often navigated dual or intersecting
identities that shaped both their lived experiences and professional
roles. Intersectionality, the overlapping of race, ethnicity, gender,
sexuality, and cultural heritage, creates layered dynamics of marginal-
ization and privilege that influence how individuals are perceived,
how they engage with systems of power, and how they advocate
for themselves and their communities [19, 30, 31]. For healthcare
professionals, cultivating intersectional awareness is essential for
fostering stronger relationships, improving team dynamics, and
delivering equitable care [19, 31]. Structured reflection practices,
such as identity mapping and narrative sharing, can deepen this
awareness by validating complex lived realities and encouraging
critical examination of how one’s own identity and social position
affect the interpretation of others’ experiences [25]. Within PRG
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and peer support settings, listening through an intersectional lens,
acknowledging power imbalances, validating lived experience, and
fostering mutual understanding can transform surface level engage-
ment into meaningful connection and collective growth [19, 29, 31].

The significance of solidarity across PRGs in our study was apparent
in participant narratives. Many described how engagement across
identity groups seemed to broaden their understanding and empathy
[30, 31]. However, it is important to note that while cross — PRG
collaboration was widely viewed positively, dissenting perspectives
were limited in our sample. This may reflect self — selection bias,
as participants who chose to be interviewed may have been more
engaged or more satisfied with PRG involvement. Future research
should intentionally sample individuals with neutral or critical
perspectives to more fully capture variation in experiences.

Healthcare organizations may consider developing structured strate-
gies to facilitate intergroup alliances, such as cross — community
events and collaborative education programs [30, 31]. These sug-
gestions are grounded in participant experiences and supported by
prior literature and are offered as practice implications rather than
as evidence-based interventions evaluated within this study.

4.4. Addressing Social Desirability and Insider Dynamics

An important limitation of this study relates to the potential influence
of social desirability bias and insider dynamics. Participants were
interviewed within their employing healthcare system, and some
were engaged in DEI — adjacent work. These contextual factors
may have influenced how participants described their experiences,
potentially emphasizing positive aspects of PRGs or aligning
responses with perceived institutional values.

To mitigate response pressure, participants were informed that inter-
views were confidential, participation was voluntary, and findings
would be reported in aggregate without attribution to identifiable
roles. The interviewer was not in a direct supervisory relation-
ship with participants, and raw transcripts were not shared with
institutional leadership. Nevertheless, we acknowledge that power
dynamics and organizational loyalty may have shaped responses.
Future research conducted by external evaluators or across multiple
institutions may help further reduce insider influence.

5. Limitations

This study has several limitations. The focus on only two PRGs
may not capture the experiences of other marginalized populations.
Participants were self — selected, which may have overrepresented
positive experiences. Conducted within a single healthcare system,
findings may not generalize in other contexts.

Additionally, we did not measure objective outcomes such as
clinician behavior change, patient satisfaction, retention rates, or
institutional performance metrics. Our findings therefore reflect
perceived experiences rather than demonstrable system — level
effects.

As noted above, social desirability bias and insider dynamics may
have influenced participant responses despite mitigation efforts.

Future research should incorporate broader samples across multiple
institutions, intentionally include dissenting or disengaged perspec-
tives, and integrate measurable organizational and patient — level
outcomes to evaluate PRG effectiveness more rigorously.

6. Conclusion

PRGs were perceived by participants to play an important role
within healthcare organizations by addressing cultural invisibility,
promoting a sense of belonging, and creating supportive spaces for
marginalized healthcare workers.

Because participants perceived their educational involvement as
meaningful, PRG members described reinforced cultural awareness,
validation of their lived experiences, and a strengthened sense of
belonging and commitment to inclusive practice. These reflections
describe participants’ internal and relational experiences and should
not be interpreted as evidence of changes in resident clinical practice
or patient care. Participation in PRG-informed educational activities
was experienced by participants as mutually reinforcing, in that
contributing to resident learning was perceived to deepen PRG
members’ engagement, empowerment, and sense of belonging within
the organization.

The study found that PRGs were described by participants as
most sustainable and meaningful when recognized and supported
within organizational processes. PRG members reported that visible
leadership involvement, such as attending PRG events or publicly
endorsing initiatives, was perceived as validating their work and as
contributing positively to their sense of belonging. Participants also
highlighted that structural support, including flexibility to participate
during work hours and formal recognition of contributions, was
perceived as reducing emotional labor associated with engagement
and encouraging sustained involvement.

Importantly, our findings reflect the lived experiences and percep-
tions of PRG members within a single healthcare system. We did not
measure organizational accountability, institutional performance
outcomes, or patient — experience indicators. Therefore, while
participants described PRGs as influencing workplace culture and
educational practices, the extent to which these perceptions translate
into measurable systemic change remains an empirical question for
future study.

This research contributes to the growing body of knowledge on
healthcare equity, workforce inclusion, professional development,
cultural competence, cross — cultural solidarity, and organizational
leadership by centering the narratives of PRG members. Our findings
suggest that PRGs are perceived by participants as supporting
belonging and educational contribution within the contexts studied.

A concrete next step for this line of inquiry would be a mixed —
methods evaluation that pairs qualitative inquiry with quantitative
measures, such as validated belonging and retention metrics among
healthcare workers and patient — experience indicators to empirically
assess whether and how PRG engagement is associated with
measurable organizational and clinical outcomes.
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ABSTRACT

Background: Tuberculosis (TB) remains a significant global public health problem, disproportionately
affecting people experiencing homelessness (PEH). During the COVID-19 pandemic, healthcare
resources were redirected, potentially disrupting TB monitoring and care for this already vulnerable
population.

Methods: This review of primary observational studies was conducted using PubMed, LILACS, SciELO,
Cochrane Library, CAPES Periddicos, and ScienceDirect. Searches used the terms [(Tuberculosis)
AND (homeless people) AND (COVID)] and [(Tuberculosis) AND (unhoused) AND (COVID)],
covering publications from 2020 to November 2025. Secondary reviews identified during the search
were excluded from the primary evidence set and used solely for background contextualization.
Results: The studies documented high rates of unfavorable TB outcomes among PEH — including
treatment discontinuation, prolonged hospitalization, and elevated mortality — across multiple settings
and healthcare contexts. Each study employed a distinct operational definition of homelessness,
limiting direct cross-study comparisons. Where PEH-specific denominators were available, outcomes
were substantially worse than general population comparators. Evidence on TB—COVID coinfection
specifically within PEH remains scarce; most relevant estimates come from broader vulnerable or mixed
populations and are considered indirect evidence.

Conclusion: Structural vulnerabilities — including inadequate housing, barriers to healthcare access,
and high comorbidity burden — are the primary drivers of poor TB outcomes in PEH. Pandemic-era
care disruptions were associated with worsened TB indicators in the general population; among PEH,
outcomes remained persistently high across periods, suggesting a pre-existing ceiling of vulnerability.

The descriptive nature of the available primary evidence constrains causal attribution.

1. Introduction

Tuberculosis is a neglected tropical disease caused primarily by
Mycobacterium tuberculosis, the most epidemiologically significant
species within the genus Mycobacterium, and it affects individuals
of all ages but disproportionately impacts adults in low- and middle-
income countries due to socioeconomic vulnerabilities that heighten
exposure and hinder access to care [1, 2]. Transmission occurs mainly
through the inhalation of bacilli released into the air when individuals
with active pulmonary tuberculosis cough, speak, or sneeze, while
ingestion of milk contaminated with M. bovis represents a less
common gastrointestinal transmission route [ 1, 3]. Infectivity persists
as long as bacilli are present in sputum, typically declining after
approximately 15 days of appropriate treatment. However, ongoing
risks persist in communities burdened by overcrowding, limited
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ventilation, and poor living conditions, all of which amplify the
potential for transmission. Furthermore, the disease’s lengthy and
complex treatment regimen often results in low adherence, which
compromises therapeutic success, prolongs infectiousness, and
perpetuates transmission cycles, particularly among populations
experiencing social inequality and restricted access to healthcare
services.

Tuberculosis remains a significant public health problem. In Brazil,
more than 85,000 new cases were reported in 2024, representing
a significant increase over previous years, even relative to the
pre-pandemic period, when annual totals did not exceed 80,000
cases (including new and retreatment cases). Among new cases
of confirmed pulmonary tuberculosis, 36.2% were closed due to
abandonment — a proportion 2.6 times the WHO-established 5%
threshold — during the 2020 — 2022 period. This increase appears to
be related to disruptions in health services and systems caused by
the COVID-19 pandemic [4-7].

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2),
responsible for COVID-19, has infected more than 35.5 million
Brazilians since 2020, causing an infectious respiratory disease
transmitted through small liquid particles and often characterized
by a severe inflammatory response that disrupts immune function
[8, 9]. Both pulmonary tuberculosis and COVID-19 affect the
respiratory system, potentially causing permanent alterations that
compromise lung parenchyma and pulmonary function [10-12].
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During the COVID-19 pandemic, priority public health care was
concentrated on SARS-CoV-2 containment, which significantly
affected the monitoring and treatment of other diseases, including
TB —reflected in reductions in case notifications and likely increases
in undiagnosed patients [10, 13—16].

People experiencing homelessness (PEH) form a heterogeneous and
vulnerable population surviving in conditions of extreme material
deprivation — including lack of stable shelter, basic sanitary condi-
tions, and economic resources — which renders them susceptible to
infectious diseases, treatment barriers, and adverse health outcomes.
During the SARS-CoV-2 pandemic, the homeless population grew
in several settings at a rate disproportionate to general population
growth [17, 18].

Despite growing literature on TB and COVID-19, evidence specif-
ically addressing PEH remains fragmented, heterogeneous, and
methodologically limited. Most available studies employ divergent
operational definitions of homelessness, and PEH-specific denom-
inators are often not reported separately from broader vulnerable-
population data. Understanding the TB burden and care disruptions
experienced by PEH during the COVID-19 era — and distinguishing
direct from indirect evidence — is essential for informing targeted
public health responses.

The objective of this narrative review was to describe TB-related
outcomes and care disruptions among people experiencing homeless-
ness (PEH) during the COVID-19 era (2020 — 2025) using primary
observational evidence.

2. Methods

This narrative review was designed to synthesize primary obser-
vational evidence on TB-related outcomes among PEH during
the COVID-19 era. A narrative approach was selected given the
substantial heterogeneity of the available evidence across study
designs, population definitions, and outcome measures, which
precluded a formal meta-analytic synthesis. No formal protocol was
pre-registered; this methodological limitation is acknowledged.

Primary studies were prioritized to anchor the main findings. Sec-
ondary reviews (Laycock et al., 2021; Zhu et al., 2023) identified dur-
ing the search were excluded from the primary evidence set and are
used solely to contextualize background information, mechanisms,
or service-delivery dynamics [19, 20]. These secondary sources are
clearly distinguished from primary study findings throughout the
manuscript.

2.1. Search Strategy

Searches were conducted in six databases: PubMed (MEDLINE),
LILACS (Virtual Health Library), SciELO (Scientific Electronic
Library Online), Cochrane Library, CAPES Periddicos, and Else-
vier/ScienceDirect. Searches were performed between October and
November 2025, covering publications from 1 January 2020 to 30
November 2025. Language limits: English, Portuguese, and Spanish.

The core search combined the following term sets: [(Tubercu-
losis) AND (homeless people) AND (COVID)] and [(Tubercu-
losis) AND (unhoused) AND (COVID)]. In PubMed, MeSH
terms were used: ("Tuberculosis"[MeSH Terms] OR "Tuberculo-
sis"[Title/Abstract]) AND ("IlI-Housed Persons"[MeSH Terms] OR
"homeless people"[Title/Abstract] OR "unhoused"[Title/Abstract]
OR "people experiencing homelessness"[Title/Abstract]) AND
("COVID-19"[MeSH Terms] OR "SARS-CoV-2"[Title/Abstract]
OR "COVID"[Title/Abstract]). Equivalent DeCS-based terms were
applied in LILACS and SciELO; adapted free-text strategies were

used in the remaining databases as described in Supplementary
Table S1.

2.2. Eligibility Criteria

The review question was structured using a PECO framework:
Population (P) — people experiencing homelessness; Exposure (E)
— the COVID-19 pandemic era (2020 onward); Comparator (C) —
pre-pandemic period and/or general population, where applicable;
Outcomes (O) — TB-related indicators including incidence, treatment
interruption, hospitalization, mortality, and TB — COVID coinfec-
tion.

Inclusion criteria required that studies: (1) were published between
2020 and 2025; (2) reported outcomes for a population that explicitly
included PEH or a clearly separable PEH subgroup; and (3) ad-
dressed at least one TB-related outcome. Qualitative and quantitative
studies published in Portuguese, English, or Spanish were eligible.

Studies were excluded if they were duplicate records; focused
exclusively on sheltered populations, preventing comparison with
unsheltered individuals; did not address the specified TB-related
outcomes; were case reports; or were secondary reviews (which were
retained only for contextual use). Given the Brazilian context — where
a substantial proportion of the homeless population is unsheltered
and exposed to conditions of extreme street vulnerability — studies
focusing exclusively on sheltered populations were not prioritized.

Secondary reviews identified through the search were not counted
among the included primary studies and were not formally appraised
for quality. Their use is restricted to contextualizing background and
mechanistic information.

2.3. Study Selection and Data Extraction

A total of 306 records were identified across all databases. After
removal of 20 duplicates, 286 records remained for title and abstract
screening. Of these, 259 were excluded at the screening stage for
the following reasons: population not addressing PEH (n=98); no
TB-related outcome reported (n=87); study did not address the
COVID-19 period or context (n=52); publication outside the eligible
period (n=22). Twenty-seven full-text articles were assessed for
eligibility. Eighteen were excluded at full-text review: secondary
reviews repositioned as contextual references (n=2); case reports
(n=3); PEH subgroup not separable from broader population (n=6);
outcomes not meeting inclusion criteria (n=4); duplicate data source
(n=2); language not covered by the review (n=1). Seven primary
studies were included in the final qualitative synthesis, plus two
contextual secondary reviews supported the writing of this review
(Figure 1).

Study selection was conducted in two sequential stages by two
independent reviewers, with discrepancies resolved by consensus or
consultation with a third reviewer. Data were extracted independently
by both reviewers using a standardized extraction form.

2.4. Data Synthesis

Given the heterogeneity of included studies, a narrative synthesis
approach was adopted. Studies were organized into three thematic
domains: (1) TB-related clinical outcomes among PEH; (2) TB
diagnosis and treatment continuity during the COVID-19 era;
and (3) TB — COVID coinfection. An explicit evidence hierarchy
was applied: PEH-specific quantitative studies (retrospective and
prospective cohorts, case-control studies) anchor the main findings;
descriptive and surveillance analyses provide supporting context;
qualitative evidence illuminates mechanisms, barriers, and service-
delivery dynamics. Findings across domains are reported with
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explicit identification of study designs and PEH-specificity of the
data.

2.5. Risk of Bias Assessment

Design-specific appraisal tools were applied as follows: the New-
castle — Ottawa Scale (NOS) was used for observational cohort and
case-control studies (Di Gennaro et al., Gabdullina et al., Campana
et al., Alsaidi et al.)[21-24]; the CASP Qualitative Checklist was
used for the qualitative field study (Vidal et al.)[25]; and the Joanna
Briggs Institute (JBI) Prevalence Checklist was applied to descriptive
and surveillance-based studies (Dias et al., Zuim et al.)[26, 27].
Secondary reviews (Laycock et al., Zhu et al.) were not formally
appraised, as they were excluded from the primary evidence set
[19, 20]. Individual quality ratings are reported in Supplementary
Table S2 and inform interpretation but do not function as formal
inclusion thresholds.

3. Results

The seven included primary studies were conducted across multiple
countries and settings, including Brazil, Italy, France, and Kaza-
khstan. Study designs included retrospective cohorts (Gabdullina et
al., Campana et al., Di Gennaro et al.)[22-24], a case-control study
(Alsaidi et al.)[21], prospective observational analyses (Di Gennaro
et al.)[23], and descriptive surveillance analyses (Dias et al., Zuim et
al., Vidal et al.)[25-27]. Publication years ranged from 2021 to 2025.
(Table 1) summarises key characteristics, including the operational
definition of homelessness used in each study and the degree to
which PEH-specific data are separable from broader populations.

The risk-of-bias assessment revealed substantial variability in
methodological quality. Three studies with robust designs and ap-
propriate adjustment for confounding (Di Gennaro et al., Gabdullina
et al., Campana et al.)[22-24] were classified as low risk, and
the study by Alsaidi et al. was classified as moderate risk due to
limited comparability or partial representativeness of PEH [21]. The
remaining studies were at high risk of bias due to indirect populations,
descriptive designs, or a lack of control for confounding. Full ratings
are provided in Supplementary Table S2.

In interpreting these findings, readers should note that the included
studies employ heterogeneous operational definitions of home-
lessness — ranging from formally street-dwelling adults to shelter
residents, shared dormitory occupants, and administrative or socially
vulnerable classifications. These differences limit direct cross-study
comparability, and findings from studies with indirect or partial PEH
definitions are explicitly labeled as such throughout this section.

Evidence hierarchy note: The following results are presented
according to an explicit evidence hierarchy. PEH-specific quan-
titative studies drive the primary findings (labeled ’Direct PEH evi-
dence’). Descriptive and surveillance analyses provide supporting
context (labeled "Supporting evidence’). Qualitative and contextual
literature are used to explain mechanisms and barriers (labeled
’Contextual/indirect evidence’).

Direct PEH evidence — Campana et al. (2025; Sao Paulo,
Brazil; retrospective cohort; low risk of bias): In Sao Paulo,
between 2017 and 2022, more than 39,000 TB cases were reported.
Among PEH specifically, the proportion of unfavorable outcomes
remained persistently high and statistically stable across the pre-
pandemic and pandemic periods (57.8% pre-pandemic vs. 59.5%
pandemic; no significant period-associated risk). Dropout rates were
approximately 50%, and TB mortality exceeded 8% throughout. In
contrast, unfavorable outcomes in the general population increased
significantly during the pandemic period (from 21.8% pre-pandemic

to 28.9% during the pandemic; HR 1.45; 95% CI: 1.37 — 1.55). These
PEH-specific figures represent the most methodologically robust
estimates of pandemic-era changes in TB outcomes in this population
available in the reviewed literature [22].

Direct PEH evidence — Gabdullina et al. (2023; Almaty, Kaza-
khstan; retrospective cohort; low risk of bias): A retrospective
study of TB treatment outcomes among socially vulnerable popula-
tions from 2018 to 2021 found that unfavorable outcomes increased
markedly during the pandemic period compared with the pre-
pandemic period (20% vs. 11%). Mortality rose (9% vs. 6%). After
adjustment for age, sex, HIV status, and alcohol use, homelessness
was independently associated with unfavorable outcomes (aRR
approximately 2.7 — 2.9). These PEH-specific adjusted estimates are
among the strongest quantitative evidence available for homelessness
as a risk factor for poor TB outcomes [24].

Direct PEH evidence — Zuim, Almeida & Soeiro (2025; Rio de
Janeiro, Brazil; descriptive surveillance; moderate risk of bias):
A descriptive analysis of Rio de Janeiro surveillance data from 2016
to 2021 documented 2,965 TB cases among the homeless population
— 1,708 (57.6%) new cases and 1,257 (42.4%) retreatment cases.
Treatment interruption rates were high: 50.3% in new cases and
61.1% in retreatment cases. Proportions of deaths were 10.1% and
6.5%, respectively. The authors noted that COVID-19 worsened
pre-existing inequalities and TB indicators in this population [27].

Direct PEH evidence — Di Gennaro et al. (2022; Bari, Italy;
prospective cohort; low risk of bias): Among 206 TB-diagnosed
patients admitted from 2013 to 2021, 17 (8.3%) were identified as
experiencing homelessness. Overall treatment success was 57%; TB-
attributable mortality was 1% (n=4). Social vulnerability — including
homelessness and prolonged street residence — was associated with
longer hospitalization duration, particularly among patients under
65 years of age (43 vs. 24 days). This study provides direct PEH-
specific clinical outcome data within a broader cohort, though the
PEH subgroup is small [23].

Supporting evidence — Dias et al. (2023; Brazil; descriptive-
ecological; high risk of bias): A national descriptive analysis of
pulmonary TB in Brazil from 2019 to 2021 estimated that PEH
accounted for 4.2% of all pulmonary TB diagnoses nationally, with
the Southern Region showing the highest proportional representation.
Structural barriers — including underreporting, insufficient primary
care coverage, and limited community health agent outreach — were
identified as persistent drivers of diagnostic delay and treatment
dropout. These findings provide national surveillance context but
do not enable PEH-specific outcome calculations independent of
broader population data [26].

Contextual/indirect evidence — Alsaidi et al. (2021; Marseille,
France; case-control; moderate risk of bias): In a case-control
study of 64 participants from a mixed vulnerable population —
including immigrants and individuals experiencing homelessness,
supported by a social assistance organization — conducted during
March — May 2020, 23.4% were hospitalized. Risk factors for
COVID-19 infection included shared dormitory residence, poor
social distancing adherence, and prior TB history or multiple
comorbidities. This study provides contextual evidence regarding
COVID-19 risk in mixed vulnerable populations that included PEH,
but PEH-specific outcomes are not separable from the broader study
population [21].

Contextual/indirect evidence — Vidal, Coelho & Merhy (2024;
Rio de Janeiro, Brazil; qualitative field study; CASP appraisal):
A qualitative study conducted between May and December 2021,
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Table 1: Literature compilation relating to cases of tuberculosis in people experiencing homelessness (PEH) during the COVID-19 pandemic.

Reference

Laycock et
al.

Alsaidi et al.

Di Gennaro
et al.

Dias et al.

Zuim,
Almeida &
Soeiro

Vidal,
Coelho &
Merhy

Gabdullina
et al.

da Silva
Campana et
al.

Zhu et al.

Country

Not
specified
(multi-
context)

France
(Marseille)

Bari (Italy)

Brazil

Rio de
Janeiro
(Brazil)

Rio de
Janeiro
(Brazil)

Almaty
(Kaza-
khstan)

Sdo Paulo
(Brazil)

Multi-
country

Design

Narrative
review

Observational
study

Prospective
cohort

Observational
analysis

Observational
(surveillance-
based)

Observational
(surveillance-
based)

Retrospective
cohort

Retrospective
cohort

Systematic
review

Study
duration

20162021

March 2020
to May 2020

From
January 13,
2013, to
December
15, 2021

2019-2021

20162021

Between

May and

December
2021

2018-2021

2017-2022

2020-2021

Homelessness
Definition

Vulnerable youth
including those in
homelessness
(implicit, not
formally defined)

Individuals in
vulnerable housing,
including
homelessness and
shared dormitories
(AAJT-supported
population)
Individuals
identified as
homeless within TB
patient cohort (no
formal definition
provided)

People living on the
streets
(structural/social
definition)

Homeless
population
(administrative
classification)

Homeless
population (a
conceptual approach
within the SUS)

Socially vulnerable
populations
including
homelessness (not
formally defined)

Homeless subgroup
within TB registry
(not formally
defined)

Shelter users vs.
non-sheltered
homeless

TB / COVID
Variables

TB progression risk;
age-related
immunological
susceptibility;
vulnerability factors

COVID-19
infection; TB
history;
comorbidities;
living conditions

TB diagnosis delay;
hospitalization;
treatment outcomes

Pulmonary TB
incidence; social
determinants;
healthcare access

TB incidence;
treatment adherence;
COVID-19 context

Social determinants;
access to healthcare
(not necessarily
specific to TB or
COVID)

TB treatment
outcomes;
COVID-19 period
comparison

TB outcomes;
COVID-19 period;
diagnostic use

COVID-19
prevalence; TB
infection risk

Outcomes

TB infection
and
progression
risk

COVID-19
infection;
hospitaliza-
tion

Treatment
success;
mortality;
hospitaliza-
tion
duration
TB
diagnosis,
treatment
adherence,
transmis-
sion
Treatment
interruption;
mortality

Access,
care, vulner-
ability of
profession-
als from the
“street clinic”
linked to a
basic health
unit
Unfavorable
outcomes;
mortality

Unfavorable
outcomes;
dropout;
mortality

Infection
prevalence;
asymp-
tomatic
cases

Main Results

TB progression increases with age
(due to puberty-related
immunological changes).
Homeless and marginalized youth
have higher TB risk due to
healthcare access barriers and
congregate living.

23.4% hospitalized. COVID-19
risk associated with shared
dormitories, poor social
distancing, prior TB, and
comorbidities.

8% homeless. Younger patients
(< 65) had longer diagnostic delay
and hospitalization. Overall
treatment success 57%; mortality
1%. Social vulnerability influenced
longer hospitalization.

Homeless represented 4.2% of TB
cases. Structural barriers
(underreporting, weak primary
care) contribute to delayed
diagnosis, treatment dropout, and
ongoing transmission.

2,965 TB cases among the
homeless. High dropout (50-61%)
and mortality (6.5-10.1%).
COVID-19 worsened inequalities
and TB indicators.

They highlight structural barriers
to care for the homeless
population, including fragmented
care, difficulties in accessing
services, and the need for
strategies such as mobile clinics.

Unfavorable outcomes increased
during COVID-19 (20% vs. 11%);
mortality rose (9% vs. 6%).
Homelessness independently
associated with poor outcomes
(aRR ~2.7-2.9).

Unfavorable outcomes increased
in general population
(21.8%—28.9%). Among
homeless: persistently high
unfavorable outcomes (~58-60%),
dropout ~50%, mortality > 8%.
No significant pandemic effect in
this subgroup.

Up to 86% asymptomatic
COVID-19 in shelters. Higher
SARS-CoV-2 prevalence in
shelters vs. unsheltered. Frequent
shelter use linked to higher TB
infection risk due to prolonged
exposure.

TB, tuberculosis; COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; AAJT, Association d’Aide aux Jeunes Travailleurs; SUS,
Sistema Unico de Satde; aRR, adjusted relative risk.
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from the perspective of healthcare professionals linked to street clin-
ics, documented structural barriers to TB care for PEH: fragmented
service delivery, difficulties in maintaining continuity of care, and
reliance on mobile outreach units as a compensatory strategy. These
findings are used to explain mechanisms and service-delivery context
rather than to quantify outcomes [25].

Supporting evidence — Laycock et al. (2021; narrative review;
repositioned as contextual reference): As a secondary review, this
work is not included in the primary evidence set. It is noted here for
contextual purposes: focusing on TB in adolescents and young adults
aged 10 — 24 years from 2016 to 2021, the review documented that
TB progression risk increases with puberty-related immunological
changes, and that homeless and marginalized youth face elevated
TB risk due to congregate living and healthcare access barriers. This
provides background to understand age-specific TB vulnerability
[19].

Contextual reference — Zhu et al. (2023; systematic review;
repositioned as contextual reference): As a secondary review,
this work is not included in the primary evidence set. For context:
this systematic review of 21 articles documented that mass testing in
shelter settings identified high proportions of asymptomatic COVID-
19 cases (up to 86% in one study) and that shelter users had higher
SARS-CoV-2 prevalence than unsheltered PEH. Prolonged shared
environments were the main transmission factor identified for TB in
this setting [20, 28].

4. Discussion

This narrative review synthesized primary observational evidence
from seven studies to describe TB-related outcomes and care
disruptions among PEH during the COVID-19 era. The evidence
hierarchy applied throughout this synthesis distinguishes between
PEH-specific quantitative studies — which anchor the primary con-
clusions — and descriptive, qualitative, or contextual sources, which
are used to explain mechanisms and service-delivery dynamics.
Collectively, findings indicate a severe and disproportionate TB
burden in this population, characterized by persistently high rates
of treatment interruption, prolonged hospitalizations, and elevated
mortality [29]. These patterns predate the COVID-19 era; available
evidence suggests that the pandemic in PEH did not uniformly
worsen them, though disruptions in the broader population are well
documented.

4.1. Structural Drivers of Poor TB Outcomes in PEH

Across the primary studies reviewed, PEH consistently showed sub-
stantially worse TB outcomes than general-population comparators
when such data were available [29, 30]. The most methodologically
robust evidence — from Campana et al. (2025) and Gabdullina et
al. (2023) — confirms that unfavorable TB outcomes (treatment
discontinuation, mortality, loss to follow-up) are far more prevalent
among PEH than in the general population, and that homelessness is
independently associated with poor outcomes even after adjustment
for major confounders (aRR 2.7 —2.9) [22, 24, 30].

The structural drivers of these outcomes are consistent across
settings, despite differences in healthcare systems and geographic
contexts compound these vulnerabilities [28, 29, 31]: (i) at the indi-
vidual level, impaired self-care capacity, mental health conditions,
and substance use disorders interfere with treatment adherence; (ii)
at the social level, stigma, overcrowding, poor ventilation, and food
insecurity facilitate TB transmission and disease progression; (iii)
and programmatic factors, limited access to primary healthcare,
fragmented service delivery, and treatment interruptions [29]. The

qualitative evidence from Vidal et al. (2024) contextualizes these
mechanisms from the perspective of healthcare providers working
in street outreach settings, illustrating the operational challenges of
maintaining continuity of care for this population [25].

Brazilian national surveillance data consistently document high
dropout rates (50 — 61%) and substantial mortality (6.5 — 10.1%)
among PEH with TB [26, 27]. While these studies have methodolog-
ical limitations, including reliance on administrative definitions of
homelessness and the absence of adjustment for confounding, their
consistency across different Brazilian settings reinforces the pattern
documented in more robust study designs.

4.2. TB Outcomes During the COVID-19 Era Among PEH

The relationship between the COVID-19 era and TB outcomes
among PEH is best characterized as amplifying pre-existing struc-
tural vulnerabilities rather than as a uniformly causal effect of the
pandemic. The available evidence does not consistently demonstrate
a statistically significant pandemic-associated deterioration in PEH-
specific TB outcomes, but it documents persistently severe baseline
conditions.

The Sdo Paulo registry analysis, the most methodologically robust
study available for this question, used time-stratified comparisons
and proportional hazard models to demonstrate a clear pandemic-
associated increase in unfavorable outcomes among the general
population (HR 1.45; 95% CI: 1.37 — 1.55) [22]. Among PEH,
however, unfavorable outcomes remained statistically stable and
persistently high across periods (57.8% pre-pandemic vs. 59.5%
pandemic). This pattern could reflect a ceiling effect — outcomes
were already so severe among PEH that pandemic-related disruptions
produced no measurable marginal increase — or a protective effect of
specialized, PEH-targeted services that maintained some continuity
of care. The Kazakhstan cohort, from a different healthcare system,
documented a different pattern: unfavorable outcomes increased
during the pandemic period (from 11% to 20%), with elevated
mortality, and identified homelessness as an independent predictor
of these outcomes [24].

Declines in TB notification rates and service disruptions during
the pandemic are well documented in broader population analyses
[32]. Still, these estimates are not PEH-specific and are treated as
contextual evidence rather than direct support for PEH-specific
conclusions. Pandemic-related disruptions are biologically and
epidemiologically plausible in PEH, given limited access to hygiene,
healthcare, and stable housing; however, the extent to which these
dynamics specifically affected PEH TB outcomes — beyond the
already severe baseline — remains insufficiently quantified in the
current primary evidence base.

4.3. TB - COVID Coinfection: Evidence and Limitations
Evidence on TB — COVID coinfection specifically within PEH is
scarce. Most available estimates of coinfection outcomes are derived
from broader population meta-analyses, which document higher
fatality rates among coinfected individuals than among COVID-19-
only cases [33-35]. These estimates are biologically plausible in
PEH given the high prevalence of active TB and immunosuppressive
comorbidities in this group. Still, they cannot be attributed to PEH
specifically and are presented as contextual background [36].

The only included primary study addressing TB history and COVID-
19 outcomes in a partially PEH population identified prior TB as a
risk factor for COVID-19 infection in a mixed vulnerable population
[21]. However, PEH-specific outcomes stratified by TB status were
not reported, and this study is characterized as indirect evidence. The
Zhu et al. systematic review (repositioned as a contextual reference)


https://doi.org/10.71079/ASIDE.HS.071026736
https://asidejournals.com/index.php/Health-Sciences/index

DOI: 10.71079/ASIDE.HS.071026736

ASIDE Health Sciences 41

documented higher SARS-CoV-2 prevalence among shelter users
and asymptomatic transmission dynamics relevant to understanding
infection risk [20]. Still, it did not specifically address TB — COVID
coinfection outcomes.

Accordingly, any conclusions regarding TB — COVID coinfection in
PEH must be treated as speculative, supported only by biological
plausibility and indirect epidemiological evidence. This represents
a critical gap in the literature requiring prospective, PEH-specific
studies.

4.4. Health System Disruptions and Programmatic Fragility
Programmatic challenges were consistently identified as key contrib-
utors to poor TB outcomes among PEH, particularly in the context
of the COVID-19 era. Primary studies consistently documented
disruptions to TB diagnosis, follow-up, and treatment continuity in
PEH-relevant settings, including reductions in service availability,
reallocation of resources to the COVID-19 response, and decreased
access to primary care [37].

The qualitative evidence from Vidal et al. (2024) contextualizes these
systemic challenges from a street-clinic operational perspective:
fragmented care pathways, professional burnout, and logistical
constraints of mobile outreach highlight the operational fragility
of PEH-targeted services even before and during the pandemic [25].
Surveillance data from Rio de Janeiro and the Sao Paulo cohort
both document diagnostic and follow-up disruptions affecting TB
management in PEH contexts [22, 27].

5. Limitations

Several limitations should be considered when interpreting these
findings. First, the heterogeneity of operational definitions of
homelessness across included studies prevents direct cross-study
comparisons. Studies range from those explicitly focusing on street-
dwelling adults to those using administrative, sheltered, or mixed
vulnerable-population classifications; the latter are clearly character-
ized as indirect evidence throughout this review, but their inclusion
introduces imprecision into the overall synthesis of evidence.

Second, a significant proportion of included studies were at moderate
to high risk of bias, particularly due to the use of administrative pop-
ulation definitions, limited control for confounding, and small PEH
subgroup sizes. Findings from high-risk studies, while consistent
with the overall pattern, should be interpreted with caution.

Third, formal quality appraisal tools were applied only to primary
studies; the two secondary reviews were repositioned as contextual
references and were not formally appraised. This is methodologically
appropriate but limits the ability to assess the quality of the
contextual literature drawn upon in the Discussion.

Fourth, the restriction to six databases and three languages may
have introduced selection bias, potentially missing relevant evidence
published in other languages or in grey literature. No protocol was
pre-registered, which is acknowledged as a methodological limitation
consistent with the narrative design.

Finally, the predominantly descriptive nature of the available primary
evidence precludes rigorous causal inference about the pandemic’s
effects on PEH TB outcomes. What can be concluded is that
unfavorable TB outcomes remain unacceptably high among PEH
across the reviewed period, and that pandemic-era disruptions likely
affected an already critical situation — the magnitude and direction of
any marginal pandemic effect in PEH specifically cannot be robustly
estimated from this evidence base.

6. Conclusion

This narrative review described TB-related outcomes and care
disruptions among PEH during the COVID-19 era (2020 — 2025).
The most methodologically robust evidence confirms that PEH are
disproportionately affected by unfavorable TB outcomes — including
high rates of treatment interruption, prolonged hospitalization, and
elevated mortality — driven by structural vulnerabilities operating
across individual, social, and programmatic dimensions.

Pandemic-era disruptions were associated with increased unfavor-
able TB outcomes in the general population in multiple settings.
Among PEH, outcomes remained persistently high across pre-
pandemic and pandemic periods in the most robust study available,
suggesting a pre-existing ceiling of vulnerability; in another high-
quality study from a different setting, pandemic-era worsening was
documented. This inter-study heterogeneity underscores the impor-
tance of context-specific, PEH-targeted surveillance and service
delivery.

Evidence on TB — COVID coinfection in PEH specifically remains
sparse, heterogeneous, and indirect. Future research should prioritize
well-designed prospective studies with explicit PEH definitions,
separable PEH-specific outcome denominators, and appropriate
comparator designs to better characterize the epidemiological
dynamics of TB and TB — COVID coinfection in this population.
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