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ABSTRACT

Background: Home health aides provide essential support in home-based care, but conventional training
often emphasizes completion of instructional hours rather than demonstrable caregiving competence.
This study evaluated whether a structured competency-based educational framework could improve aide
knowledge, practical skills, and overall performance. Objective: To assess the effect of a four-week
competency-based training program on knowledge, skill performance, and supervisor-rated
performance among certified home health aides. Methods: A quasi-experimental one-group pre-test and
post-test study was conducted among 50 certified home health aides working in a Medicare-certified
home health agency in the United States. The intervention included theoretical sessions, demonstrations,
hands-on practice, group discussion, and case-based scenarios. Outcomes included knowledge score,
practical skill performance score, overall performance rating, and competency-domain scores. Results:
Knowledge scores increased from 62.40 + 8.50 to 82.70 + 6.20, with a mean gain of 20.30 points and a
descriptive standardized mean difference of 2.73. Skill performance improved from 58.90 + 9.10 to 80.50
+ 7.40, and overall performance increased from 60.20 + 7.80 to 84.10 + 6.00. Infection control showed the
largest competency-domain improvement, increasing from 55.0% to 85.0%. Conclusion: The
competency-based educational framework was associated with substantial improvement in home health
aide knowledge, practical skills, and observed performance, supporting further controlled evaluation in
larger home healthcare settings. Keywords: Home Health Aides, Competency-Based Education,
Caregiver Training, Home Care Services, Patient Safety, Workforce Development.

INTRODUCTION

Healthcare delivery is increasingly shifting from institution-centered care toward home-based models
because of population ageing, longer survival with chronic disease, and the growing emphasis on
maintaining functional independence in community settings. Home health aides have become an
essential part of this transition because they provide daily personal care, assist with activities of daily
living, observe changes in patient condition, and support communication between patients, families, and
healthcare teams (1). Their role is particularly important for older adults and individuals with chronic
illness who require continuous support but may not need prolonged hospital-based care (2).

In the United States, demand for home-based care has increased substantially, making the preparation
of home health aides a major workforce and quality-of-care issue. Although aides are expected to
contribute to patient safety, functional support, and continuity of care, their training requirements
remain inconsistent across settings and jurisdictions (3). Many training systems continue to emphasize
completion of minimum instructional hours rather than verified competence in real caregiving
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situations (4). This creates a practical concern because home health aides often work independently in

environments where immediate clinical supervision is limited.

Traditional training models may not adequately prepare aides for the complexity of home healthcare.
In routine practice, aides may need to assist with mobility, hygiene, nutrition, medication-related support,
infection prevention, patient observation, and communication with family members. If these
responsibilities are performed without sufficient preparation, care quality may be compromised and
patient safety risks may increase (5). Inadequate training may also affect caregivers themselves by
increasing stress, uncertainty, occupational strain, and turnover risk (6). These issues are especially
important in home care, where the care environment is less controlled than hospitals or institutional
facilities (7).

Competency-based education offers a more practical alternative to time-based training because it focuses
on what learners can demonstrate rather than how long they attend training sessions. In health
professional education, competency-based frameworks define the knowledge, skills, attitudes, and
behaviors required for safe and effective practice (8). This approach is particularly suitable for home
health aides because their work depends not only on theoretical knowledge but also on consistent
performance of practical caregiving tasks (9). A competency-based model can therefore help align
training content with real-world job expectations.

Previous healthcare education literature has emphasized that structured competency-based training can
improve learner readiness, strengthen performance assessment, and support safer service delivery (10).
Training programs that include practical demonstration, supervised practice, and feedback are more
likely to influence applied behavior than lecture-based instruction alone (11). In direct-care work, this
distinction is important because patient outcomes depend on whether caregivers can translate
knowledge into safe and consistent caregiving actions (12). Therefore, educational frameworks for home
health aides should include both cognitive and performance-based components.

The population addressed in this study was certified home health aides working in a Medicare-certified
home health agency. This population was selected because aides in such settings provide direct care to
patients with diverse health needs and often function as the most frequent point of contact in the home
environment. Prior competency-development work in home-based care has identified patient care,
infection control, communication, safety awareness, and emotional support as central components of
effective caregiving (13). These domains are relevant because home health aides must respond to patient
needs while also maintaining safety, dignity, and continuity of care.

The intervention evaluated in this study was a standardized competency-based educational framework
developed around five core domains: patient care and daily living support, infection control and hygiene,
communication skills, safety and emergency handling, and emotional and psychological support.
Infection control was included because preventable infection risk remains a critical concern for
vulnerable patients receiving care at home (14). Communication was included because effective
interaction with patients and families supports trust, adherence, care coordination, and early recognition
of problems (15). Patient safety and emergency handling were included because home care
environments may present hazards that require timely judgment and appropriate caregiver response
(16). The comparator for this study was each participant’s own baseline performance before receiving
the educational intervention. A one-group pre-test/post-test design was used because random allocation
was not feasible in the operational setting, but within-participant comparison allowed measurable
assessment of change after training. The main outcomes were knowledge score, practical skill
performance score, and overall caregiver performance rating. These outcomes were selected because
they represent complementary dimensions of competence: theoretical understanding, observable task
performance, and applied workplace behavior.
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Despite growing interest in competency-based education for health workers, evidence remains limited
regarding its implementation and measurable impact among home health aides in real-world agency
settings. Much of the available literature focuses on workforce needs, curriculum recommendations, or
general competency development rather than evaluating whether a structured framework improves aide
performance before and after training (17). Studies in related healthcare aide and direct-care worker
populations suggest potential benefit, but more applied evidence is needed in home healthcare contexts
(18). This gap is important because educational frameworks should be judged not only by their content
but also by whether they produce measurable improvement in practice (19).

Therefore, this study aimed to design and implement a standardized competency-based educational
framework for certified home health aides and to evaluate its effect on caregiver knowledge, practical
skill performance, and overall work performance in a Medicare-certified home health agency. The study
hypothesis was that participation in a four-week competency-based training program would significantly
improve post-intervention knowledge, skill performance, and overall performance scores compared with
baseline pre-intervention scores (20).

MATERIALS AND METHODS

This study used a quasi-experimental one-group pre-test and post-test design to evaluate the effect of a
standardized competency-based educational framework on the knowledge, practical skills, and overall
performance of home health aides. The design was selected because the intervention was implemented
in an active home healthcare agency where random allocation and a non-intervention control group
were not feasible due to staffing schedules, service-delivery responsibilities, and the practical
requirement to offer training to all eligible aides. A within-participant pre-test/post-test structure was
therefore used to measure change after exposure to the educational intervention. The study was
conducted over three months in a Medicare-certified home health agency in the United States, a setting
relevant to home-based care because aides often provide patient support with limited immediate
supervision (4). This revision follows the uploaded manuscript context and revised prompt requirements.

The study population consisted of certified home health aides actively employed at the selected agency
during the study period. Participants were eligible if they were certified home health aides, had at least
six months of work experience, were currently involved in home healthcare service delivery, and
voluntarily agreed to participate. Newly hired aides with less than six months of experience, aides who
were on leave during the study period, and aides who did not complete the full training program were
excluded. A non-probability convenience sampling technique was used because recruitment depended
on eligibility, availability, work schedules, and willingness to participate. This approach was considered
appropriate for an operational care environment where random sampling could disrupt routine service
delivery. A total of 50 home health aides were enrolled, and all participants completed baseline
assessment, the educational intervention, post-intervention assessment, and final analysis.

The competency-based educational framework was developed after reviewing literature related to home
healthcare training, caregiver competency, patient safety, workforce preparation, and competency-based
health professional education. Competency-based education was considered suitable because it
emphasizes measurable learning outcomes, observable performance, and demonstrated readiness rather
than completion of instructional hours alone (20). The framework focused on five core domains: patient
care and daily living support, infection control and hygiene, communication skills, safety and
emergency handling, and emotional and psychological support. These domains were selected because
competency-development work in home-based care has identified practical caregiving, safety awareness,
communication, and patient-centered support as essential requirements for effective service delivery (1).
Infection control and safety were included because patients receiving home care may be vulnerable to
preventable risks when caregivers are not adequately prepared in hygiene practices, environmental

safety, and safe patient handling (18). Communication and emotional-support components were
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included because caregiver interaction with patients and families is central to trust, adherence, care
coordination, and person-centered care in home settings (22). The draft framework was reviewed by two
experienced healthcare supervisors from the agency to assess its relevance, clarity, and applicability to
routine home healthcare practice before implementation.

The intervention consisted of a structured four-week competency-based training program delivered by
a qualified nurse educator with experience in home healthcare training. The program included
classroom-based theoretical sessions, demonstrations of caregiving techniques, supervised hands-on
practice, group discussion, and case-based scenarios. The theoretical component addressed safe
caregiving principles, infection prevention, patient safety, communication, emergency awareness, and
patient-centered care. The practical component emphasized demonstration, repeated task performance,
direct observation, and performance feedback so that participants could translate theoretical learning
into routine caregiving behavior. This delivery model was aligned with experiential learning principles,
in which competence develops through active engagement, reflection, and application of knowledge in
relevant practice contexts (23). The repeated-practice component was also consistent with deliberate
practice theory, which emphasizes structured performance, feedback, and refinement as mechanisms for
skill acquisition (24). Practical and simulation-oriented training methods were incorporated because they
are better suited than lecture-only instruction for improving applied caregiving performance (25). All
participants attended the complete four-week training program.

Data were collected using a structured assessment tool developed for this study. The tool consisted of
three components: a knowledge assessment, a practical skill assessment checklist, and a supervisor-rated
performance evaluation scale. The knowledge assessment included multiple-choice items related to
caregiving practices, infection control, patient safety, communication, and routine home-care
responsibilities. The practical skill checklist was used to observe performance of selected caregiving
tasks during routine work activities. The supervisor-rated performance scale assessed overall work
performance, consistency of care, safety awareness, communication, and application of training content
in daily caregiving practice. The same assessment tool was used at baseline and after the intervention to
allow direct comparison of pre-intervention and post-intervention performance.

Baseline data were collected one week before the intervention. Each participant completed the
knowledge assessment and was observed during routine caregiving activities using the practical skill
checklist. Supervisor-rated performance was also recorded at baseline. After completion of the four-week
training program, the same assessments were repeated under comparable conditions. Supervisors
involved in evaluation were oriented to the scoring tool before data collection to improve consistency
and reduce measurement variation. Participant flow was documented from eligibility assessment to final
analysis, and no attrition or missing outcome data were reported.

The primary outcome was change in overall caregiver performance from baseline to post-intervention
assessment. Secondary outcomes included change in knowledge score, change in practical skill
performance score, and change in specific competency-domain scores, including infection control,
communication skills, patient safety practices, and daily care skills. Knowledge scores were measured
on a 0-100 scale, with higher scores indicating better theoretical understanding. Skill performance and
overall performance were summarized as continuous scores, with higher values indicating stronger
practical competence and better observed caregiving behavior. Competency-domain scores were
expressed as pre-intervention and post-intervention percentages to show change across specific
caregiving areas.

Several steps were taken to reduce bias and improve internal consistency. The same instruments were
used before and after the intervention, scoring criteria were standardized, and supervisors were oriented
to the assessment procedures before data collection. Because the study used a one-group pre-test/post-
test design, potential sources of bias included testing effect, observer expectation, Hawthorne effect,
maturation, and absence of a concurrent control group. These limitations were minimized by applying
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identical assessment procedures at both time points, using structured evaluation criteria, and conducting
both assessments within the same agency setting. However, residual bias related to non-randomization
and lack of a control group could not be fully eliminated.

The sample size was determined pragmatically by the number of eligible home health aides available
within the agency during the study period. A formal a priori sample size calculation was not reported;
therefore, the findings should be interpreted as implementation-focused evidence from a single-agency
quasi-experimental evaluation rather than as confirmatory trial evidence. This approach was consistent
with the practical nature of the intervention and the operational constraints of delivering training in a

functioning home healthcare environment.

Data were analyzed using descriptive and paired comparative statistics. Continuous variables were
summarized using means and standard deviations. Pre-intervention and post-intervention scores were
compared using paired statistical tests appropriate for within-participant change. Mean differences were
calculated for each outcome, and 95% confidence intervals were planned for estimated pre-post
differences where paired data permitted. Effect sizes were planned using Cohen’s d for paired
comparisons to support interpretation of the magnitude of change. Statistical significance was assessed
using a two-sided o threshold of 0.05 with a 95% confidence level. Missing outcome data were not present
because all 50 enrolled participants completed both baseline and post-intervention assessments.

Final analysis
n=50

Competency-based Post-intervention
intervention | assessment
4 weeks, n = 50 n =50

Eligibility assessed Participants enralled Baseline assessment
n =750 50

n= n =50

i No attrition or missing data

Figure 1 Participant Flow Through the Quasi-Experimental Study

Ethical approval was obtained from the relevant institutional review body before data collection.
Participants were informed about the study purpose, voluntary nature of participation, confidentiality of
responses, and right to withdraw without penalty. Written informed consent was obtained before
enrollment. No personally identifiable information was included in the final analysis, and data were
handled in aggregate form to protect participant confidentiality.

RESULTS

A total of 50 home health aides were enrolled and completed both baseline and post-intervention
assessments. No participant dropout or missing outcome data were reported. The intervention was
associated with improvement across all measured domains, including knowledge, practical skill
performance, and overall supervisor-rated performance.

Table 1. Pre-intervention and post-intervention comparison of primary and secondary outcome scores

Outcome variable Pre-intervention  Post-intervention = Mean 95% CI for mean Standardized mean p-value
Mean + SD Mean + SD difference difference difference*

Knowledge score 62.40 + 8.50 82.70 + 6.20 20.30 Not estimable from 2.73 <0.001
aggregated data

Skill performance 58.90 + 9.10 80.50 + 7.40 21.60 Not estimable from 2.60 <0.001

score aggregated data

Overall 60.20 + 7.80 84.10 + 6.00 23.90 Not estimable from 3.43 <0.001

performance rating aggregated data

*Standardized mean difference was calculated descriptively using the average pre-post standard
deviation because raw paired data and SD of paired differences were not available. Paired 95% CIs require
participant-level paired differences.
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Table 2. Pre-intervention and post-intervention improvement across competency domains

Competency domain Pre-intervention Post-intervention Absolute Relative 95% CI p-value
score score improvement improvement
Infection control 55.0% 85.0% 30.0 percentage  54.5% Not estimable Not
points from aggregated reported
data
Communication 60.0% 88.0% 28.0 percentage  46.7% Not estimable Not
skills points from aggregated reported
data
Patient safety 58.0% 86.0% 28.0 percentage  48.3% Not estimable Not
Ppractices points from aggregated reported
data
Daily care skills 62.0% 83.0% 21.0 percentage  33.9% Not estimable Not
points from aggregated reported
data

All 50 participating home health aides completed both pre-intervention and post-intervention
assessments, with no reported attrition or missing outcome data. After implementation of the four-week
competency-based educational framework, scores improved consistently across all primary and
secondary performance domains. Knowledge scores increased from 62.40 + 8.50 before training to 82.70
+ 6.20 after training, representing a mean gain of 20.30 points. The descriptive standardized mean
difference was large at 2.73, indicating a substantial educational effect, although paired confidence
intervals could not be calculated because raw paired differences were not available, as shown in Table 1.

Practical skill performance also improved meaningfully, increasing from 58.90 + 9.10 at baseline to 80.50
+ 7.40 after the intervention. The mean increase was 21.60 points, with a large descriptive standardized
mean difference of 2.60. Overall supervisor-rated performance showed the greatest absolute gain, rising
from 60.20 + 7.80 to 84.10 + 6.00, with a mean difference of 23.90 points and a descriptive standardized
mean difference of 3.43. These findings suggest that the intervention was associated not only with
improved theoretical knowledge but also with observable improvement in practical caregiving behavior.
Competency-specific outcomes showed the strongest improvement in infection control, which increased
by 30.0 percentage points from 55.0% to 85.0%. Communication skills and patient safety practices each
improved by 28.0 percentage points, while daily care skills increased by 21.0 percentage points, as shown
in Table 2. The comparatively smaller gain in daily care skills may reflect higher baseline familiarity
with routine caregiving tasks, whereas infection control, communication, and safety practices appeared
to benefit more strongly from structured competency-based training,

Magnitude of Improvement Across Caregiver Competency Outcomes

90 1 . .
Post-intervention outcomes
85 1 : = Overall performance
s +23.9, SMD 3.46
80 A ' Snjte=— . Knowledge score
+20.3, SMD 2.76
° 75 = . Skill performance
S +21.6, SMD 2.62
7]
c 704
©
s
65
601 @)
55 1
50 T T
Pre-intervention Post-intervention

Note. Bubble size reflects descriptive standardized mean difference calculated from aggregated pre/post SDs.

Figure 1. Magnitude of improvement across caregiver competency outcomes after the competency-based educational intervention.
Mean scores increased from baseline to post-intervention across all assessed domains, with the largest absolute gain observed in
overall performance (+23.9), followed by skill performance (+21.6) and knowledge score (+20.3). Bubble size represents the
descriptive standardized mean difféerence calculated from aggregated pre/post standard deviations.
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The competency-based educational intervention produced marked improvement across all caregiver
competency outcomes. Overall performance showed the greatest post-intervention gain, increasing by
23.9 points with the largest standardized mean difference (SMD 3.46). Skill performance improved by
21.6 points, while knowledge score increased by 20.3 points, indicating that the intervention enhanced
both theoretical understanding and applied caregiving performance. The consistent upward trajectory
across all three domains supports the practical effectiveness of the training framework.

DISCUSSION

This quasi-experimental study showed substantial improvement in home health aide knowledge,
practical skill performance, and overall supervisor-rated performance after implementation of a
structured competency-based educational framework. Knowledge scores increased from 62.40 + 8.50 to
82.70 + 6.20, representing a mean gain of 20.30 points and a large descriptive standardized mean
difference of 2.73. Practical skill performance improved from 58.90 + 9.10 to 80.50 + 7.40, with a mean
gain of 21.60 points and a descriptive standardized mean difference of 2.60. The largest absolute
improvement was observed in overall performance rating, which increased from 60.20 + 7.80 to 84.10 +
6.00, corresponding to a mean gain of 23.90 points and a descriptive standardized mean difference of
3.43. Competency-specific gains were also notable, particularly for infection control, which improved by
30.0 percentage points, while communication skills and patient safety practices each improved by 28.0
percentage points. These findings suggest that the intervention was associated with improvement across
both cognitive and applied dimensions of caregiver competence, although causal interpretation should
remain cautious because the study did not include a concurrent control group.

The findings are consistent with the principle that competency-based education strengthens health
worker preparedness by shifting training from passive attendance toward observable, measurable
performance (21). This is especially relevant in home healthcare, where aides often perform essential
caregiving responsibilities in patient homes with limited immediate supervision. Prior research on
direct-care worker education has shown that structured training can improve caregiving performance
and support safer, more patient-centered care delivery (22). The improvement in supervisor-rated
performance in the present study supports this view, as the gains were not limited to knowledge
acquisition but extended to observed workplace behavior. Similar evidence from workforce training
evaluations has emphasized that direct-care workers benefit most when educational programs include
clearly defined competencies and practical performance assessment (23). The present findings therefore
add implementation-focused support for applying competency-based training models in home health
aide education.

The improvement in infection control is particularly important because home care environments may
lack the standardized infrastructure, environmental controls, and immediate clinical oversight available
in institutional settings. Earlier patient-safety literature has identified infection prevention, safe
handling, and risk recognition as essential competencies for workers providing care in home and
community settings (24). In this study, infection control showed the largest domain-level gain,
suggesting that structured training may be especially beneficial in competency areas where baseline
practice is less consistent or where formal reinforcement is limited. Communication skills also improved
meaningfully, which is relevant because effective caregiver-patient and caregiver-family
communication supports trust, continuity, satisfaction, and timely recognition of care-related concerns
(25). The smaller improvement in daily care skills may reflect higher baseline familiarity among
participants, as all aides had at least six months of prior work experience.

Several mechanisms may explain the observed improvement. Competency-based education defines
expected performance in practical terms, allowing learners to connect theoretical concepts with
observable caregiving behaviors (21). The intervention combined classroom instruction, demonstration,

hands-on practice, group discussion, and case-based scenarios, which likely supported learning through
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repeated exposure and contextual application. This approach is compatible with experiential learning
theory, in which competence develops through active engagement, reflection, and application of
knowledge in practice-relevant situations (26). It is also consistent with deliberate practice models, where
repeated performance, feedback, and correction are central to skill development (27). In home
healthcare, these mechanisms are particularly relevant because aides must apply learned skills
independently across variable patient needs and home environments.

The study has practical strengths, including implementation in a real Medicare-certified home health
agency, complete participant follow-up, use of pre-intervention and post-intervention assessment, and
evaluation of multiple competency dimensions rather than knowledge alone. The use of structured
assessment tools and supervisor-rated performance increased the practical relevance of the findings.
However, several limitations should be acknowledged. The one-group quasi-experimental design limits
causal inference because improvements may have been influenced by testing effects, observer
expectations, Hawthorne effect, maturation, or other time-related factors. The sample size was modest,
recruitment was based on convenience sampling, and the study was conducted in a single agency, which
limits generalizability. Raw paired data were unavailable, preventing calculation of paired 95%
confidence intervals, exact paired effect estimates, or adjusted analyses. The absence of long-term follow-
up also means that the durability of the observed improvements remains uncertain. Future multicenter
studies should use larger samples, comparison groups where feasible, validated competency
instruments, and longer follow-up periods to determine whether training-related gains are sustained and
whether they translate into patient-level outcomes such as fewer adverse events, better satisfaction,
improved continuity of care, or reduced infection-related complications.

CONCLUSION

The structured competency-based educational framework was associated with substantial improvement
in home health aide knowledge, practical skills, and overall supervisor-rated performance. The largest
gain was observed in overall performance, followed by skill performance and knowledge, suggesting
that the intervention supported both cognitive learning and applied caregiving behavior. Improvements
in infection control, communication, and patient safety further indicate potential relevance for quality
improvement in home healthcare settings. Because the study used a single-agency one-group quasi-
experimental design, the findings should be interpreted as implementation-focused evidence rather than
definitive causal proof. Larger controlled studies with long-term follow-up and patient-level outcomes
are needed to confirm effectiveness and sustainability.
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