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ABSTRACT

Objectives To analyse patient complaints from

an early-stage hospital in South Korea using the
Healthcare Complaints Analysis Tool, identify harm
patterns across care stages and provide insights for
resource allocation and risk management.

Design Retrospective analysis of patient complaints
(22 March 2022-28 June 2024).

Setting A newly established general hospital with
approximately 700 beds in the metropolitan area of
Gyeonggi-do, South Korea, which was established
during the COVID-19 pandemic.

Participants A total of 1113 patient complaints
comprising 1952 discrete complaint issues were
collected, with submissions originating from patients
themselves (64%), family members or friends (21%)
and individuals with unclear relationships to patients
(15%).

Primary and secondary outcome measures Primary
outcome measures comprised occurrence and
severity of patient harm. Secondary outcome
measures included distribution of complaints across
clinical, management and relationship domains, and
identification of healthcare stages with concentrated
harm using hotspot analysis and logistic regression.

Results Of the complaints, 78% did not result in harm.

Among those that did, 52%, 40% and 7% were of

low, moderate and high severity, respectively. Hotspot
analysis indicated that harm was concentrated during
diagnosis (stage 2), ward care (stage 3) and operation/
procedure (stage 4) stages, with stage 4 exhibiting
the highest Pearson residual value of 9.56. Logistic
regression indicated that clinical domain complaints
had the strongest association with patient harm
(OR=32.25, 95% Cl=20.88 to 51.01, p<0.001), while
the operation/procedure stage exhibited the highest
stage-specific risk (OR=30.62, 95% CI=9.80 to 93.93,
p<0.001).

Conclusions This study highlighted the critical care
stages in which harm was concentrated, emphasising
the need for proactive risk management particularly
during operations and procedures. The findings
provide valuable insights into resource allocation

and underscore the importance of patient complaints
in improving healthcare quality and safety across
healthcare institutions.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Patient complaints were coded in the original Korean
using the validated Healthcare Complaints Analysis
Tool, yielding excellent inter-rater reliability (Gwet’s
AC1=0.93).

= Afull census of 1113 formal complaints from a new-
ly established 700-bed hospital was analysed, and
stage-specific risk was quantified through Pearson
residual hotspot mapping and multivariable logistic
regression.

= Combining complaint complexity, domain and care-
stage indicators in the models provided a granular
assessment of factors most strongly associated with
harm.

= Harm severity was inferred solely from patient nar-
ratives without corroborating clinical records, mak-
ing misclassification and reporting bias possible.

= Findings may not be generalisable beyond this
single-institution, retrospective data set and cannot
establish causal relationships.

INTRODUCTION
Patient complaints are formal grievances raised
by patients or their families regarding health-
care services. Beyond expressions of dissatis-
faction, they offer unique insights into patient
experiences and highlight issues healthcare
providers may overlook.'™ As critical indicators
of health system responsiveness—the ability to
meet patients’ legitimate non-medical expec-
tations—complaints promote social account-
ability and help align services with community
needs and values. Systematic analysis of
patient feedback can effectively identify areas
requiring attention and guide quality improve-
ment efforts.” ° However, complaints often
drive isolated departmental responses instead
of systemic improvements,’ making systematic
analyses essential for enhancing healthcare
quality.

The Healthcare Complaints Analysis Tool
(HCAT), developed by Gillespie and Reader,’
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systematically classifies complaints into three domains:
clinical, management and relationship (CMR). Each
domain addresses distinct aspects of healthcare quality:
clinical issues (quality and safety), management processes
(institutional operations and environment) and rela-
tionship matters (communication and patient rights).
The HCAT has been rigorously validated across diverse
healthcare settings, consistently demonstrating reliability
and effectiveness in identifying care-stage-specific harm
patterns.”®

HCAT application in European countries such as
the UK and Ireland has successfully identified harm
hotspots—specific care stages with heightened risks—
enabling targeted and efficient resource allocation®
and informed interventions to improve patient safety and
service quality.

However, HCAT studies remain scarce in South Korea,
where cultural and structural elements influence patient—
provider interactions and complaint-handling processes."'
Furthermore, this study focuses on an early-stage hospital
established during the COVID-19 pandemic, providing a
valuable perspective on complaint management amidst
healthcare system challenges during rapid and unprece-
dented changes. It aims to systematically evaluate patient
complaints using the HCAT in this distinctive context to
identify care-stage-specific harm patterns, informing stra-
tegic resource allocation and proactive risk management
tailored to early-stage healthcare institutions.

METHODS

The data analysis procedure for this retrospective study
was designed to systematically categorise patient-reported
narrative complaints using the HCAT framework and
assess the patterns of harm across different stages of
care. This process comprised five steps: data preparation,
descriptive statistical analysis, inter-rater reliability assess-
ment, hotspot analysis and logistic regression.

Study setting and data collection

This study analysed 1113 patient complaints collected
from a general hospital in the metropolitan area of Gyeo-
nggi-do, South Korea, between 22 March 2022 and 28
June 2024. Complaints were received through the hospi-
tal’s patient relations department via online submissions
and documented verbal reports. Patient complaints
consisted of narrative descriptions of healthcare experi-
ences, which were systematically categorised by indepen-
dent coders using the validated HCAT framework. The
sample size included all formal complaints submitted
during this period, providing a comprehensive anal-
ysis. This hospital, which opened during the COVID-19
pandemic, has approximately 700 beds and has dealt
with various complaints arising from the complexities
imposed by the pandemic. Complaints defined as formal
expressions of dissatisfaction made by patients, their
families or representatives, regarding healthcare services

were analysed, whereas those submitted as feedback for
improvement were excluded from this study.

All complaints were originally documented in Korean.
For this analysis, narrative descriptions were analysed
in their original language to preserve cultural nuances
and contextual meanings. The HCAT categorisation
was applied directly to Korean text by Korean-speaking
researchers familiar with the local healthcare context,
avoiding potential translation-related distortions.

Complaint categorisation and harm evaluation

This study employed deductive content analysis using
the HCAT framework to systematically analyse patient
complaint narratives. Deductive content analysis is an
established qualitative research method that applies
pre-existing theoretical frameworks to classify textual
data.'”” The HCAT framework classifies complaints into
three major domains—clinical (quality and safety issues),
management (institutional processes and environment)
and relationship (communication and patient rights)—
and six predefined care stages: admissions (stage 1),
examination/diagnosis (stage 2), care in the ward (stage
3), operation/procedure (stage 4), discharge/transfers
(stage 5) and unspecified/unclear (stage 6).

The analysis involved attentive reading of each
complaint narrative in its original Korean language to
preserve cultural and contextual nuances. Two trained
coders (YGK and SHP) systematically identified relevant
content units within each narrative and categorised them
according to the HCAT’s predefined domains and stages.
A single complaint can contain multiple issues across
different domains and stages, reflecting the complex
nature of patient experiences.

For harm assessment, we employed a dual analyt-
ical approach. First, harm was evaluated within each
individual domain (CMR) to identify domain-specific
patterns. Second, we conducted an aggregate analysis
(total CMR) that assessed harm collectively across all
domains, regardless of where complaints originated.
This combined approach—validated in previous HCAT
studies’—enabled us to capture both the overall harm
patterns across the entire complaint data set and the
unique contributions of each domain to patient harm.
Detailed descriptions of the HCAT coding framework,
severity assessment scale, and coding principles used in
this study are provided in the online supplemental table
S1.

Variable definition

The analytical framework incorporated four key variable
categories. ‘Number of issues’ represented the count of
discrete problems within each complaint, while ‘Number
of stages’ captured the count of care stages involved.
Domain involvement was operationalised through binary
indicators for CMR domains. The primary outcome vari-
able, patient harm, was recorded across six severity levels
ranging from no harm to catastrophic harm. The HCAT
harm classification encompasses all types of patient
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harm including physical injury, psychological distress,
prolonged suffering and, in extreme cases, death. To
ensure adequate statistical power considering sample size
constraints, this variable was dichotomised into a binary
variable distinguishing between presence and absence of
harm. This transformation approach aligns with estab-
lished methodological practices in healthcare complaint
analysis,” maintaining statistical ~reliability ~while
preserving the essential distinction between harmful and
non-harmful events.

Inter-rater reliability

Prior to the main analysis, interrater reliability was
assessed to ensure consistent coding of patient narra-
tives using the HCAT framework. Gwet’s ACI statistic was
employed to assess the inter-rater reliability of complaint
categorisation using the HCAT. Gwet’s ACI is a robust
method for measuring agreement in categorical data,
as it more effectively adjusts for the possibility of chance
agreement than Cohen’s Kappa.'* In this study, 10% of
the complaints were double-coded by two of the authors
(YGK and SHP) for reliability testing. These same raters
subsequently evaluated all 1113 complaints for both
HCAT categorisation and harm severity assessment, with
disagreements resolved through discussion and, when
necessary, arbitration by the principal investigator (CWK).
This method was utilised in previous studies involving the
HCAT,” " and the present study followed the same proce-
dure to ensure the reliability of the results. The results of
this reliability testing indicated a high level of agreement,
with an ACI coefficient of 0.93 (95% CI: 0.81 to 1.00,
p<0.001). Inter-rater reliability was statistically significant
and that the HCAT framework could be reliably applied
to the complaint data.

Descriptive statistical analysis

Descriptive statistical analysis was conducted on the
entire data set to determine each variable’s frequency and
distribution. The analysis examined the proportion of
complaints across the CMR domains as well as the severity
of harm and distribution of complaints across different
stages of care.

Hotspot analysis

Hotspot analysis was conducted using Pearson residuals
to identify the stages of care where patient harm was
concentrated. A hotspot refers to a stage in which issues
occur at a higher-than-expected frequency. This method
was selected for its effectiveness in identifying dispro-
portionate concentrations of harm across categories,
highlighting systemic patterns instead of isolated inci-
dents.”” In this study, the difference between observed
and expected harm at each stage of care was analysed,
with Pearson residual values of >2 considered indicative
of a statistically significant difference, thus defining the
stage as a hotspot.'’

Logistic regression
Logistic regression analysis was employed to examine
the influence of independent variables on the binary

outcome of patient harm.'” This statistical technique is
particularly suitable for modelling binary outcomes and
interpreting the effects as ORs.'®

To address the potential multicollinearity issues identi-
fied during preliminary analyses, we developed separate
modelling approaches for each research question. For
patient harm by domain, we constructed three models
with increasing complexity. Model 1 examined the effect
of complaint complexity using the total number of issues as
a continuous predictor. Model 2 assessed domain-specific
effects using three binary indicators (CMR), where each
variable indicated whether at least one complaint existed
within that domain. This binary coding approach mini-
mised multicollinearity while preserving interpretability.
Model 3 extended model 2 by including respondent char-
acteristics (author and patient age) to test the stability of
domain—harm associations across respondent groups.

For patient harm by stages, we employed a parallel
two-model approach. Model 1 utilised the number of
stages as a continuous variable, while model 2 employed
binary indicators for each stage presence (stages 1-6). We
did not include respondent characteristics in the stage-
specific analysis for two reasons: (1) care stages represent
objective locations within the healthcare journey (eg,
operating room and ward) that are less subject to inter-
pretive variation compared with complaint domains; and
(2) maintaining model parsimony was essential, consid-
ering the already complex model structure with six stage
indicators.

Model performance was evaluated using multiple fit
statistics including Akaike Information Criterion (AIC),
Bayes Information Criterion and McFadden’s pseudo-R2.
All analyses were conducted using R (V.2025.05.1) with
significance set at 0=0.05.

RESULTS
Descriptive statistics
A total of 1113 patient complaints were collected from
hospital A, located in the metropolitan province of Gyeo-
nggi-do, South Korea, between 22 March 2022 and 28
June 2024. The proportion of complaints associated with
harm was 22%. Figure 1 illustrates the monthly distribu-
tion of complaints across the CMR domains. Notably, the
number of management and relationship complaints
demonstrated a sharp increase at the beginning of the
data collection period, stabilising later in 2022. The rela-
tionship domain consistently exhibited higher complaint
counts, peaking in mid-2023 and again in early 2024,
while the clinical domain exhibited a more gradual rise.
Table 1 provides a summary of the descriptive statis-
tics of the study. The majority of the complaints were
filed by patients themselves (64%), while a significant
proportion were submitted by family or friends (21%).
Age-wise, adults comprised the largest group involved
in the complaints, and older adults and paediatric
patients accounted for smaller cohorts. The majority of
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Figure 1 Temporal patterns of patient complaints in the clinical, management and relationship domains.

complaints resulted in no harm (78%). Among those
associated with harm, 52% were categorised as low
severity, while 40% and 7% were moderate and high
severity, respectively, indicating that the most severe
cases were relatively rare.

In the domain-specific analysis, the most frequent
issues were communication in the relationship domain
(22%), institutional process issues in the management
domain (22%), and patient safety concerns in the clinical
domain (11%). Regarding stages of care, the examina-
tion/diagnosis stage accounted for the highest number
of complaints (40%), followed by care in the ward (25%).

Hotspot analysis

Harm in the clinical domain was predominantly concen-
trated in the examination/diagnosis (stage 2), care in
the ward (stage 3) and operation/procedure (stage 4)
stages (figure 2A). Among these, stage 4 had the highest
Pearson residual value of 12.00, indicating a significant
concentration of harm. Harm was less pronounced in
the management domain compared with the clinical and
relationship domains. However, some instances of harm
were observed, particularly in stage 3 (care in the ward),
where the Pearson residual was close to the expected
value (0.05), indicating that the frequency of harm in this
stage was aligned with the expected outcome (figure 2B).
A similar pattern was observed in the relationship
domain, wherein hotspots were identified in stages 3 and
4 (figure 2C), with stage 4 exhibiting a Pearson residual
value of 3.96, confirming that it was a significant hotspot
for harm. In general, stages 3 and 4 emerged as key harm

concentration areas across complaint domains, with stage
4 exhibiting a particularly high total Pearson residual of
9.56 (figure 2D). Online supplemental table S2 presents
detailed observations and the expected values for the
hotspot analysis, along with the Pearson residuals.

Logistic regression analysis

Logistic regression results evaluating associations between
complaint characteristics, care stages and patient harm
are presented in tables 2 and 3.

Table 2 shows that complaint complexity (model
1), measured as the number of issues per complaint,
increased the odds of patient harm (B=0.71, SE=0.08,
OR=2.02, 95% CI=1.74 to 2.36, p<0.001). Each addi-
tional complaint issue increased harm odds by approx-
imately twofold. Model 2 examined domain-specific
factors. Clinical domain complaints exhibited a strong
association with harm (B=3.47, SE=0.23, OR=32.25, 95%
CI=20.88 to 51.01, p<0.001), whereas management and
relationship domains exhibited no significant associa-
tions. Model 3 incorporated respondent characteristics
and demonstrated that the clinical domain’s strong asso-
ciation remained robust (B=3.43, SE=0.23, OR=30.83,
95% CI=19.81 to 49.15, p<0.001). Notably, complaints
filed by family members or friends exhibited significantly
higher odds of reporting harm compared with patients
themselves ($=0.79, SE=0.29, OR=2.20, 95% CI=1.25 to
3.87, p<0.01), whereas patient age groups demonstrated
no significant differences in harm reporting. Inclusion of
domain predictors substantially improved model perfor-
mance (McFadden’s R? increased from 0.08 to 0.40; AIC
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Table 1 Descriptive statistics
Healthcare complaint analysis tool N (%)
Total number of complaints 1113
Total number of issues 1952
2022 Quarter 1 13 (1%)
Quarter 2 100 (9%)
Quarter 3 96 (9%)
Quarter 4 110 (10%)
2023 Quarter 1 106 (10%)
Quarter 2 101 (9%)
Quarter 3 152 (14%)
Quarter 4 137 (12%)
2024 Quarter 1 128 (12%)
Quarter 2 170 (15%)
Author Patient 718 (64%)
Family or friend 234 (21%)
Unclear 174 (15%)
Patient age Child 98 (9%)
Adult 593 (53%)
Older adult 250 (22%)
Unclear 172 (16%)
Severity Low 1020 (52%)
Medium 788 (40%)
High 144 (7%)
Clinical Quality 288 (10%)
Safety 340 (11%)
Management Environment 290 (10%)
Institutional 675 (22%)
Relationship  Listening 233 (8%)
Communication 679 (22%)
Respect and patient rights 523 (17%)
Stage of care Admissions 86 (4%)
Examination/diagnosis 778 (40%)
Care in the ward 482 (25%)
Operation/procedure 129 (7%)
Discharge 49 (3%)
Unspecified/unclear 428 (22%)

Harm

No harm

Minimal harm
Minor harm
Moderate harm
Major harm
Catastrophic harm

867 (78%)
112 (10%)
69 (6%)
38 (3%)
18 2%)

9 (1%)

decreased from 1090.44 to 717.04), reflecting enhanced
explanatory power.

Table 3 presents stages of care analyses. Model 1
revealed a significant association between the number

of care stages per complaint and increased patient
harm (=0.78, SE=0.07, OR=2.18, 95% CI=1.91 to 2.50,
p<0.001). Each additional stage raised the harm odds by
over twofold. Model 2 examined specific care-stage indi-
cators. Operations/procedures exhibited the highest
harm risk (f=3.42, SE=0.57, OR=30.62, 95% CI=9.80 to
93.93, p<0.001), followed by care in the ward (B=1.82,
SE=0.52, OR=6.15, 95% CI=2.16 to 16.58, p<0.001) and
examination/diagnosis (B=1.16, SE=0.52, OR=3.19, 95%
CI=1.12 to 8.64, p<0.05). Admissions, discharge/transfers
and unspecified stages exhibited no significant associa-
tions with harm. Model fit modestly improved with the
inclusion of stage-specific predictors (McFadden’s R2
from 0.13 to 0.19; AIC from 1027.64 to 970.96).

DISCUSSION

Statement of principal findings

This retrospective study of 1113 patient complaints in an
early-stage hospital demonstrated that 22% were asso-
ciated with patient harm. Clinical domain complaints
emerged as the strongest predictor of patient harm,
whereas those concerning management and relationships
were not significantly associated with harm. This relation-
ship remained robust when respondent characteristics
were included in the model, with family members or
friends demonstrating a higher tendency to report harm
compared with patients themselves.

The stage-specific analysis identified a notable gradient
of harm risk across care stages, with the higher risk
observed in complaints arising from operations/proce-
dures, indicating approximately a 30-fold increase in
harm likelihood compared with other stages. This was
followed by ward care and examination/diagnosis stages.
This escalation reflects increasing complexity, invasive-
ness and potential for adverse events inherent in proce-
dural stages of care, underscoring the need for targeted
interventions at these critical junctures.

Strengths and limitations
A major strength of this study is the systematic analysis of
patient complaints using the HCAT, which demonstrated
high interrater reliability through the involvement of
multiple evaluators. This reinforces the tool’s reliability
even in complex healthcare settings.” However, this study
also has some limitations. First, the study relied on data
from a single healthcare institution, which may restrict
the generalisability of the findings. While our sample
size provided adequate statistical power for the analyses
performed, the findings should be interpreted within the
specific context of an early-stage hospital in South Korea.
Second, harm assessment was based solely on patient-
reported information without clinical verification, poten-
tially introducing reporting bias. Although we included
respondent characteristics in our analysis to partially
address this concern, the subjective nature of harm
assessment from patient or proxy perspectives remains
inherent. Moreover, harm severity scoring was conducted
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Figure 2 Hotspot analysis in the (A) clinical, (B) management and (C) relationship domains and (D) total CMR. Total CMR
represents the combined analysis of the clinical, management and relationship domains. CMR, clinical, management and

relationship.

retrospectively on already-logged complaints instead
of in real-time, which may introduce temporal bias as
complaints could have been submitted days or weeks
after the actual incidents. The absence of correlation with
actual medical incident reports further limits our ability
to validate patient-perceived harm against clinically docu-
mented adverse events.

Third, as the focus was solely on patient complaints
(subjective experiences of a limited subset of patients),
the study may not fully capture the experiences of the
broader patient population, particularly of those who
may be unaware of their rights or hesitant to submit
complaints owing to fear of negative repercussions.lg
Finally, the retrospective nature of the study also limits
causal interpretations of the relationships identified
between complaint characteristics and harm outcomes.

Interpretation within the context of the wider literature

The high interrater reliability of the HCAT aligns with
findings from previous studies conducted in Europe,
confirming the tool’s efficacy across diverse healthcare
environments.”® This reliability is particularly noteworthy

considering our study context—an early-stage hospital
established during the pandemic. In fact, the high
proportion of stage 6 complaints possibly reflects the
operational complexities of establishing standardised
processes during this period, consistent with studies
documenting hospital challenges during critical events
such as the Middle East respiratory syndrome outbreak.”

Our findings reveal distinct patterns in complaint distri-
bution that both align with and diverge from international
literature. The concentration of complaints in stage 2
differs markedly from Western healthcare systems, where
complaints typically cluster in stage 1 (during admissions)."”
This difference appears rooted in Korean healthcare’s
emphasis on efficiency and high patient volume, which may
create time constraints during consultations that manifest
as communication challenges and patient dissatisfaction.?'
Similarly, the overrepresentation of quality issues during
surgical procedures observed in this study corresponds
with prior research indicating a high risk of patient harm
during the surgical stage, often connected to structural or
systemic deficiencies.”** These structural issues observed
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Table 2 Binary logistic regression models of patient harm by complaint characteristics

Model 1

Model 2

Model 3

B (SE) OR (95% ClI) B (SE)

OR (95% ClI)

B (SE) OR (95% ClI)

(Intercept)
Number of issues

—-2.60 (0.17)** 0.07 (0.05 to 0.10)
0.71 (0.08)**  2.02 (1.74 to 2.36)
Complaint domain

~2.46 (0.26)**

0.09 (0.05 to 0.14) —2.45 (0.28)™* 0.09 (0.05 to 0.15)

Clinical 3.47 (0.23)**  32.25 (20.88 to 3.43 (0.23)** 30.83 (19.81 to
51.01) 49.15)
Management —-0.36 (0.24) 0.70 (0.44t0 1.13) -0.40(0.24)  0.67 (0.42 to 1.09)
Relationship -0.07 (0.21) 0.93 (0.62to 1.41) -0.13(0.21)  0.88 (0.58 to 1.34)
Respondent
characteristics
Author
Patient (ref)
Family or friend 0.79 (0.29)**  2.20 (1.25 to 3.87)
Unclear 0.53 (0.35) 1.70 (0.85 to 3.38)
Patient age
Adult (ref)
Child -0.78 (0.40)  0.46 (0.21 to 1.00)
Older adult —-0.20 (0.26)  0.82 (0.49 to 1.35)
Unclear —-0.58 (0.38)  0.56 (0.26 to 1.17)
Model fit
N 1113 1113 1113
AIC 1090.44 717.04 718.67
BIC 1100.47 737.10 763.80
Log-likelihood -543.22 -354.52 -350.33
McFadden R? 0.08 0.40 0.40

*p< 0.05; **p<0.01; **p<0.001.

AIC, Akaike Information Criterion; BIC, Bayes Information Criterion; 3, beta coefficient.

in the ward care process indicate long-term management
challenges that require systematic improvement to mitigate
recurring risks.

The relationship between complaint complexity and
harm risk identified through our regression analysis
aligns with previous research emphasising multidimen-
sional approaches to complaint management.” In partic-
ular, the strong association between clinical domain
complaints and harm—particularly during the active
treatment phases (stages 2, 3 and 4)—underscores the
need for targeted risk mitigation strategies, consistent
with established patient safety literature.*

A particularly striking finding was family members or
friends being twice as likely to report harm compared
with patients themselves. This pattern is especially rele-
vant in the Korean healthcare context, where family
involvement in patient care is culturally embedded and
anticipated. Family members may serve as vigilant advo-
cates, identifying care deficiencies that patients may over-
look due to cultural deference to medical authority or
fear of confrontation.”” *® This indicates that complaint

management systems should actively engage family
members as key stakeholders in patient safety initiatives.
However, patient age was not significantly associated with
harm reporting in the extended model. This finding may
reflect data limitations, including potential inaccuracies
in proxy-reported age and absence of age documentation
in some complaints.

The context of the pandemic adds another layer of
complexity to our findings. International evidence demon-
strates that COVID-19 visitor restrictions significantly
impacted patient well-being and increased family reli-
ance on formal complaint mechanisms, with documented
increases in anxiety, loneliness and communication chal-
lenges.”” * Early-stage hospitals—already vulnerable due
to limited resources and developing systems—faced ampli-
fied patient safety risks during this period.” ** Our study
demonstrates that systematic complaint analysis can illu-
minate these underlying healthcare system problems that
traditional safety monitoring tools may miss, providing
crucial insights for quality improvement in challenging
operational contexts.
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Table 3 Binary logistic regression models for patient harm by stages

Model 1

Model 2

B (SE)

OR (95% ClI)

B (SE) OR (95% ClI)

~2.53 (0.15)**
0.78 (0.07)***

(Intercept)

Number of stages

Stage of care
Admissions
Examination/diagnosis
Care in the ward
Operation/procedures
Discharge/transfers

Unspecified/other
Model fit
N 1113
AIC 1027.64
BIC 1037.67
Log-likelihood -511.82
McFadden R? 0.13

*p< 0.05, *p<0.01, **p<0.001.

0.08 (0.06 to 0.11)
2.18 (1.91 to 2.50)

-2.41 (0.52)** 0.09 (0.08 to 0.26)

0.85 (0.19 to 3.11)
3.19 (1.12 to 8.64)
6.15 (2.16 to 16.58)
30.62 (9.80 to 93.93)
0.57 (0.08 to 2.35)
0.42 (0.14 to 1.09)

-0.17 (0.71)
1.16 (0.52)*
1.82 (0.52)**
3.42 (0.57)**
-0.57 (0.82)
-0.87 (0.52)

1113
970.96
1006.07
—478.48
0.19

AIC, Akaike Information Criterion; BIC, Bayes Information Criterion; 8, beta coefficient.

Implications for policy, practice and research

These findings emphasise the need to enhance commu-
nication and transparency during stage 2 (examination/
diagnosis) to better manage patient expectations and
improve patient satisfaction within the Korean healthcare
system. Targeted resource allocation and enhanced safety
management are required for complex medical proce-
dures, particularly in stage 3 (care in the ward) and stage 4
(operations/procedures), to mitigate patient safety risks.
Healthcare administrators should prioritise the proactive
management of complex problems encountered by early-
stage institutions. Combining patient complaint data with
other relevant quality and safety metrics (such as clinical
performance indicators) will render a more multidi-
mensional analysis—thereby improving the accuracy of
management strategies and safety interventions.”

To enhance generalisability, future research should
incorporate data from a diverse range of healthcare insti-
tutions, varying in size, geographical region and organ-
isational characteristics. Cross-institutional comparisons
will provide more comprehensive insights into patient
complaints and allow for the development of more
inclusive management strategies to improve healthcare
quality and patient safety. Multicentre studies would
address the limitation of our single-institution approach
and provide stronger evidence for policy development
at the national level. Additionally, future studies should
explore alternative methods of capturing a more compre-
hensive range of patient experiences. Combining patient
complaint data with other quality and safety metrics, such
as clinical performance indicators, will render a more

multidimensional analysis, thereby improving the accu-
racy of management strategies and safety interventions.”
Moreover, future research can explore the develop-
ment of predictive models based on patient complaint
data to identify potential risk factors in advance. By
analysing patterns in complaints, predictive models
can forecast potential issues at specific stages of
care, enabling healthcare institutions to take proac-
tive measures.”” This approach will not only improve
patient safety but also support the continuous
enhancement of healthcare service quality.

Conclusions

This study underscores the importance of systemat-
ically analysing patient complaints as critical indi-
cators for healthcare quality and patient safety,
especially in newly established hospitals. The iden-
tification of care-stage-specific risks, particularly at
high-risk procedural stages, highlights the necessity
of targeted resource allocation and proactive risk
management. Healthcare institutions should leverage
structured complaint analyses to foster continuous
quality improvement, enhance patient experiences
and mitigate harm across all stages of care.
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