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Objective: To evaluate the effect of Plan-Do-Check-Act (PDCA) cycle management on psychiatric medical record quality.
Methods: This pre-post intervention study implemented PDCA from February 2023. A time-series analysis compared monthly Class
A record rates (>90% on a standardized checklist) across 12 months post-implementation (Feb 2023—Jan 2024). Using stratified
random sampling by department, 150 records per group were selected: pre-intervention control (before 2023), observation group 1
(Feb 2023-Jan 2024, comprehensive review), and observation group 2 (Jan—Dec 2025, spot-check review). Fourteen ward physicians
rated satisfaction pre- and post-intervention. Possible confounders (department, time) were addressed via stratified sampling and time-
series segmentation. Statistical analyses included ANOVA with effect sizes (%) for group comparisons and paired t-test with
Cohen’s d for satisfaction scores.

Results: After implementation of the PDCA cycle, the monthly Class A record rate remained above 90% (range: 94.49-98.48%).
Statistically significant between-month differences were observed at several time points (eg, April and September 2023, both p<0.01).
One-way ANOVA indicated a statistically significant difference among the three groups (F=57.59, p<0.01, 1°=0.205). Quality scores
were higher in both observation groups compared with the control group (observation group 1: 95.01+2.44 vs control: 92.26+3.58;
observation group 2: 95.29+1.79 vs control: 92.26+3.58; both p<0.01), whereas no significant difference was found between the two
observation groups (p>0.05). Physician satisfaction scores also showed a statistically significant increase (97.29+2.09 vs 85.14+4.35;
t =-12.02, p<0.01, Cohen’s d = —3.213). In the present study, the Class A rate was maintained above 90% and physician satisfaction
was higher after PDCA implementation.

Conclusion: In this single-center pre-post study, implementation of the PDCA cycle was associated with improvements in medical
record quality and physician satisfaction. Further research is needed to confirm these findings in other settings.
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Introduction
Medical record quality is a direct indicator of a healthcare institution’s management capacity and technical standards. It is
critical for patient safety, legal documentation, hospital operations, medical insurance reimbursement, and medical
education and research.' Consequently, improving the quality of inpatient medical records is of both theoretical and
practical importance.

The Plan—-Do—Check—Act (PDCA) cycle is a widely recognized management model used across industries to support
iterative quality improvement through four sequential phases: planning, execution, evaluation, and corrective action.”
For instance, in the context of medical record quality, if a hospital identifies that “course records are not completed within
three days after discharge” as a common problem (Plan), it may implement targeted reminders and training for physicians
(Do), then audit the next month’s records to measure the error rate (Check), and finally require corrective revisions before
the next cycle (Act). Through repeated cycles, such a specific defect can be progressively reduced. However, most
existing evidence on PDCA’s effectiveness in medical record management comes from general hospitals or specific
clinical departments (eg, emergency, surgery, oncology).” > Psychiatric hospitals face unique documentation challenges,
including subjective symptom description, legal issues related to patient autonomy and involuntary admission, and higher
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risks of missing or delayed entries due to heavy clinical workloads.® To date, empirical data specifically evaluating
PDCA cycle management for psychiatric medical records remain scarce. Moreover, previous studies often failed to
distinguish PDCA from routine quality control (QC) — the latter typically involves periodic checks without a structured,
closed-loop feedback mechanism — leading to overestimation of intervention effects.

In routine hospital practice, quality control of medical records is often limited to post-hoc sampling inspections by
a medical records department, with inconsistent feedback and corrective actions. By contrast, PDCA cycle management
integrates four iterative stages: identifying problems (Plan), implementing targeted training and workflow adjustments
(Do), systematic review with quantifiable metrics (Check), and feeding results back to frontline clinicians for correction
before the next cycle (Act). This closed-loop, continuous improvement mechanism is hypothesized to yield sustained
gains in documentation quality.

Thus, the present study addresses the following research gap, whether PDCA cycle management can effectively
improve medical record quality in a psychiatric hospital setting, where documentation standards are uniquely challen-
ging. To test this, we designed a pre-post intervention study with three specific objectives: (1) to examine monthly
changes in the Class A record rate (defined as >90% on a standardized checklist) over one year of PDCA implementa-
tion; (2) to compare medical record quality scores among three independent groups (pre-PDCA control, early post-PDCA
comprehensive review, and later post-PDCA spot-check review); and (3) to assess physician satisfaction with medical
record quality before and after PDCA implementation.

By situating our study within the broader international literature on continuous quality improvement (CQI)”* and
addressing the specific documentation challenges of psychiatric care, we aim to provide empirical evidence that can
inform quality management practices in mental health settings worldwide.

Data and Methods
PDCA Cycle Model for Medical Record Quality Control in the Study Hospital

1. Plan: According to the Basic Norms for Writing Medical Records (Hubei Province Medical Institution Medical
Record Writing Standards, 2025 Edition), a Class A medical record was defined as achieving a total score >90%
on a standardized quality control checklist. The quantifiable target was to maintain the monthly Class A rate above
90% and to ensure complete and accurate uploading of the medical record front page.” Submission of records
within two days post-discharge was required to protect patients’ rights to access and copy their records.

2. Do: A three-level quality control working group was established: departmental quality control, hospital-level
quality control (comprehensive review by the medical records department’s dedicated quality control specialist, ie,
the author), and hospital-level sampling quality control (monthly inspections by department directors). Training
was provided to all physicians, particularly newly appointed physicians, covering psychiatric symptom documen-
tation, legal knowledge, and completion of the medical record front page.

3. Check: The quality control specialist conducted a complete census of all medical records submitted to the medical
records department from February 1, 2023 to January 31, 2024. Each record was scored using a standardized
checklist based on the Basic Norms for Writing Medical Records. The monthly proportion of records with point
deductions and the monthly Class A rate were calculated. For the three-group comparative study, stratified random
sampling by department was used to select 150 records per group (control, observation group 1, observation
group 2). The hospital-level sampling inspections by department directors were not used in the quantitative
analysis reported here.

4. Act: Results of quality control reviews (including specific error types and point deductions) were communicated to
each department monthly. Physicians were required to make timely revisions. Common issues were analyzed and
corrective actions implemented before the next PDCA cycle.

Study Method

This was a pre-post intervention study with three analytical components.
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Component | (Time-series Analysis)
All medical records filed from February 2023 to January 2024 were included. No inclusion or exclusion criteria were
applied because this was not a human subject experiment; all records archived during this period were reviewed.

Component 2 (Three-group Comparative Study)
Medical records were categorized into three temporal groups:

Control group: records completed before 2023 (pre-PDCA).

Observation group 1: records filed from February 2023 to January 2024 that underwent comprehensive review by the
quality control specialist under PDCA cycle management.

Observation group 2: records filed from January to December 2025 that were managed with PDCA but underwent
spot-check review (stratified sampling) by the same quality control specialist.

Sample size rationale: Based on national quality monitoring standards for medical records, a sample of 150 records
per group is considered adequate to represent the overall quality level of the respective time period. This sample size also
ensures sufficient statistical power for ANOVA and #-tests (assuming a moderate effect size, a = 0.05, power = 0.80).

Sampling method: The total number of medical records filed during the study period was 7456 for the 12 months from
February 2023 to January 2024 (as shown in Table 1). From the control group (pre-PDCA, before 2023) to group 2
(January-December 2025), similar annual volumes were approximately 7500.

Using stratified random sampling by department, 150 records were selected for each of the three groups. The
stratification and sample allocation were as follows:

For the control group and observation group 1 (both during periods when the hospital had 10 psychiatric wards
[including psychology, sleep medicine, and integrated traditional Chinese and Western medicine psychiatry], two general
medical wards [internal medicine and surgery], and one rehabilitation ward):

10 psychiatric wards x 10 records each = 100

Internal medicine ward: 20 records

Surgery ward: 20 records

Rehabilitation ward: 10 records

Total = 150 records

For observation group 2 (January—December 2025, during which the rehabilitation ward was replaced by a newly
established child and adolescent psychiatry ward):

10 psychiatric wards (including the new child and adolescent psychiatry ward) % 10 records each = 100

Internal medicine ward: 20 records

Surgery ward: 20 records

Child and adolescent psychiatry ward: 10 records

Total = 150 records

Within each department, records were randomly selected from all eligible inpatient records during the respective time
period using a random number generator. This stratified approach ensured that the sample reflected the departmental
distribution of the hospital’s patient population.

Sample size rationale (updated): A sample of 150 records per group represents approximately 2% of the annual total
of about 7500 records. This sampling fraction is higher than routine quality control standards (eg, 1% for inpatient
medication order reviews and 0.1% for outpatient prescriptions in typical Chinese hospital audits). Therefore, it provides
a reasonable basis for statistical inference. Power analysis (assuming a moderate effect size, 0=0.05, power=0.80) also
supported a target sample size of at least 120 per group, making 150 adequate.

Component 3 (Physician Satisfaction Survey)

Fourteen quality control physicians (one from each inpatient ward) rated their satisfaction with medical record quality.
Each physician provided two ratings: one for records completed before 2023 (control) and one for records completed
after PDCA implementation (February 2023 onwards).
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Measurement instrument: A single-item numeric rating scale (0—100) was used, asking “How satisfied are you with
the overall quality of medical records in your ward?” All ratings were signed and confirmed by the physicians. No formal
scale validation was performed, as no validated satisfaction scale for medical record quality was available in the
literature.

Potential common method bias: Because the same physicians provided both pre- and post-implementation ratings
using the same single-item measure, common method variance cannot be excluded. However, the direction of
change (post-implementation scores were higher) and the magnitude of the difference are unlikely to be explained
solely by such bias, especially given that the physicians were aware that their ratings would be used for quality
improvement rather than individual performance evaluation. Nevertheless, this limitation is addressed in the
Discussion.

Statistical Analysis Method

All statistical analyses were performed using SPSS software (version 26.0) and JASP software. The Class A record rate
was calculated as: (number of Class A medical records in a given month + total number of records filed in that month) x
100%. A Class A record was defined as achieving a total score >90% on the standardized quality control checklist based
on the Basic Norms for Writing Medical Records.’

Assumption Testing for Parametric Tests

Before using parametric tests (ANOVA, t-test), we assessed the normality of the distribution of medical record quality
scores within each group using the Shapiro—Wilk test (p > 0.05 indicating normality). Homogeneity of variances was
tested using Levene’s test. If assumptions were violated, non-parametric alternatives (Kruskal-Wallis test for ANOVA,
Mann—Whitney U-test for ¢-test) would be reported; however, the assumptions were met for the present data.

Comparison Among Three Groups (Control, Observation Group |, Observation Group 2)
Medical record quality scores (continuous data, expressed as meantstandard deviation) were compared using one-way
ANOVA, followed by post-hoc pairwise comparisons with Bonferroni correction. Effect size (n%) was reported.

Comparison Between Two Time Points for Physician Satisfaction
Paired #-test was used to compare satisfaction scores before and after PDCA implementation, with Cohen’s d as the effect
size.

Time-series Analysis of Monthly Class A Rates
Monthly Class A rates were compared using chi-square tests for independence between consecutive months. A p value <
0.05 was considered statistically significant for all analyses.

Ethical Considerations

This study involved retrospective review of medical records and anonymous physician satisfaction ratings. No patient
identifying information was extracted. The study has been reviewed and approved by Ethics Committee of Wuhan
Rongjunyoufu Hospital (No. 2025-012-01).

Results

Comparison of Medical Record Quality
Following implementation of PDCA cycle management, the monthly Class A rate consistently remained above 90%
(range: 94.49-98.48%). Table 1 presents the monthly data.

Following implementation of PDCA cycle management, medical record quality demonstrated significant improve-
ment in April and September 2023 (p < 0.01), with a period of fluctuation or plateau observed between these two time
points. A further significant improvement was observed in December 2023 (p < 0.01), and medical record quality
remained stable at a high level in January 2024 compared with December 2023 (p > 0.05).
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Table | Changes in the Class A Rate of Inpatient Medical Records After Implementation of PDCA Cycle Management

Month Number | Number of . Cramér’s OR (95% CI) Comparison Number Class Class A Rate in | Class A Rate Between-
of Filed Medical A\ with Last of Class A Rate Psychiatric in Non- Group
Medical Records Month A Medical of Department Psychiatric Comparison
Records with Point Records Medical (Including Department of Class
Deduction (Hospital- | Records Psychological | (Internal and A Rates in
(Hospital- Level Department External Psychiatric
Level Quality and Sleep General and Non-
Quality Control) Department) | Department) Psychiatric
Control) Departments
February 2023 528 164 - - - - 510 96.59% 97.04% 92.72% p>0.05
March 2023 472 149 0.030 | 0.005 0.977 (0.747-1.276) P>0.05 446 94.49% 96.83% 85.11% P<0.01
April 2023 594 57 81.44 | 0.276 0.230 (0.165-0.322) P<0.01 585 98.48% 99.02% 95.12% P<0.01
May 2023 593 123 28.66 | 0.155 0.406 (0.289-0.568) P<0.01 575 96.96% 99.21% 83.72% P<0.01
June 2023 607 165 6.822 | 0.075 1.426 (1.092-1.863) P<0.01 583 96.05% 97.53% 86.25% P<0.01
July 2023 674 176 0.187 | 0.012 1.056 (0.824-1.354) P>0.05 647 95.99% 97.53% 84.69% P<0.01
August 2023 625 139 2.648 | 0.045 0.809 (0.627-1.044) P>0.05 610 97.6% 98.54% 90.91% P<0.01
September 2023 | 639 101 8.503 | 0.082 1.523 (1.147-2.024) P<0.01 621 97.18% 97.31% 96.27% p>0.05
October 2023 587 92 0.004 | 0.002 0.990 (0.728-1.347) P>0.05 569 96.93% 97.83% 91.36% P<0.01
November 2023 | 641 145 9.497 | 0.088 0.636 (0.476-0.849) P<0.01 619 96.57% 97.13% 92.77% P<0.05
December 2023 | 828 139 7.884 | 0.073 0.690 (0.532-0.895) P<0.01 815 98.43% 99.32% 90.91% P<0.01
January 2024 668 138 3.672 | 0.050 0.775 (0.597-1.006) P>0.05 655 98.05% 98.43% 95.74% p>0.05

Notes: The Class A record rate was calculated as: (number of Class A medical records in a given month + total number of records filed in that month) x 100%. A Class A record was defined as achieving a total score 290% on the
standardized quality control checklist based on the Basic Norms for Writing Medical Records. Data presented as raw counts and percentages. Between-month comparisons: chi-square test with Cramér’s V effect size. Overall trend:
Cochran-Armitage test for trend, odds ratio (OR) per month with 95% confidence interval (CI).
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Figure | Comparison of medical record quality scores among three groups. ***P<0.05 vs control.

Psychiatric department records consistently achieved higher Class A rates (range: 96.83-99.32%) compared with
non-psychiatric departments (range: 83.72-96.27%). Between-group comparisons (psychiatric vs non-psychiatric) are
shown in Table 1. Most months showed statistically significant differences (p < 0.01 or p < 0.05), with the psychiatric
department outperforming others. However, by December 2023 and January 2024, the non-psychiatric departments also
achieved Class A rates above 90% (90.91% and 95.74%, respectively), and the difference between department types was
no longer significant in September 2023 (p > 0.05) and January 2024 (p > 0.05).

Comparison of Writing Norms for Medical Records
Using stratified random sampling by department, 150 records were selected from each group: control (pre-PDCA),
observation group 1 (Feb 2023—Jan 2024, comprehensive review), and observation group 2 (Jan—Dec 2025, spot-check
review). Table 2 presents the mean scores, standard deviations, and 95% confidence intervals for each group.

A statistically significant difference was found among the three groups (F = 57.59, p < 0.01, n* = 0.205, 95% CI for
n%: 0.142-0.267). Post-hoc pairwise comparisons using Bonferroni correction showed that both observation groups had

Table 2 Comparison of Medical Record Quality Scores Among Three Groups

Group n Meant SD 95% CI for ANOVA Post-hoc Mean 95% CI for Cohen’s d | p (Adjusted)
Mean Comparison Difference | Difference

vs Control
Control 150 | 92.26 + 3.58 (91.68, 92.84) F=57.59 - - - - -
(pre-PDCA)
Observation 150 | 95.01 +2.44 (94.62, 95.41) p < 0.001 Control vs -2.75 (—3.50, —2.00) -1.018 <0.001
group | Obsl
Observation 150 | 9529 + 1.79 (95.00, 95.58) n? = 0.205 Control vs -3.03 (-3.78, —2.28) —-1.121 <0.001
group 2 (95% Cl: Obs2

0.142-0.267)
Obs| vs Obs2 —0.28 (—1.03, 0.471) —0.103 1.000

Notes: Scoring based on the Basic Norms for Writing Medical Records.* Class A threshold = 90%. Post-hoc comparisons used Bonferroni correction (a = 0.017). Effect
sizes: 2 (ANOVA), Cohen’s d (post-hoc).
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significantly higher quality scores than the control group, with large effect sizes. No significant difference was found
between observation group 1 and observation group 2, indicating sustained improvement over time. Detailed post-hoc
results are provided in Table 2.

Figure 1 displays the mean quality scores with standard deviation error bars for the three groups. The plot visually
confirms the higher scores and reduced variability in both observation groups compared with the control group.

Doctors’ Satisfaction with Medical Record Quality

Satisfaction with medical record quality was assessed by 14 quality control physicians from each inpatient ward for
medical records completed before 2023 (control group) and for medical records managed using the PDCA cycle after
February 2023 (observation group). As presented in Table 3, satisfaction among quality control physicians was higher
after the implementation of PDCA cycle management.

Discussion

This study evaluated the effect of PDCA cycle management on medical record quality in a psychiatric hospital. The key
findings are: (1) after PDCA implementation, the monthly Class A record rate consistently exceeded 90%, with
significant improvements at multiple time points; (2) PDCA significantly increased objective quality scores and physician
satisfaction; and (3) the improvement was sustained over time, with no significant difference between comprehensive
review (observation group 1) and spot-check review (observation group 2).

Comparison with Existing Literature

The observed trends in our study are broadly consistent with previous reports that found positive associations between
PDCA implementation and quality metrics.*> For example, Chen et al* reported that PDCA cycle management improved
the timeliness of electronic medical record documentation among resident physicians. Similarly, Zhang et al’ found that
PDSA (a variant of PDCA) enhanced the accuracy of primary diagnosis documentation on medical record front pages.
However, most prior evidence comes from general hospitals or specific clinical departments (eg, emergency, surgery,
oncology). To our knowledge, this is one of the first studies to apply PDCA specifically to psychiatric medical records-a
setting with unique documentation challenges, including subjective symptom description, legal issues related to invo-
luntary admission, and high clinical workload.’

Compared with routine quality control, our PDCA intervention achieved a large effect size (n” = 0.205), meaning that
the variance in medical record quality scores was explained by the intervention. This is considerably higher than effect
sizes reported in some non-PDCA quality improvement studies in medical records,'® suggesting that the closed-loop,
iterative nature of PDCA may be more effective than one-time audits.

The very large effect size for physician satisfaction indicates that frontline clinicians perceived substantial improve-
ments in record quality. This is clinically meaningful because physician buy-in is critical for sustained quality
improvement.'' The magnitude of this effect likely reflects that PDCA not only improved objective metrics but also
reduced documentation burden and error-related rework, thereby enhancing user experience.

Mechanisms Linking PDCA to Improved Documentation Behaviour
The observed improvements can be attributed to several interconnected mechanisms.

Table 3 Comparison of Satisfaction with Medical Record Quality Among Ward-Based Quality
Control Physicians Before and After PDCA Cycle Management

Satisfaction Score of the Control Group | Satisfaction Score of Both Observation Groups

85.14+4.35 97.29+2.09

T=-12.021, p<0.01, Cohen’s d=—3.213

Note: Satisfaction measured using a single-item numeric rating scale (0-100).
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Unlike routine QC, which often ends with error identification, PDCA’s “Act” phase required physicians to correct
errors within 3 days and to avoid repeated point deductions. This created a clear accountability loop. The significant
reduction in point-deduction rates (eg, from 164 in February 2023 to 57 in April 2023) suggests that feedback alone was
insufficient; the requirement for timely correction drove behavior change.

The cyclical nature of PDCA (monthly cycles) provided repeated opportunities for learning and reinforcement. Errors
that persisted in one cycle were targeted in the next, leading to progressive reduction of common problems (eg, missing
signatures, delayed course records). This aligns with behavioral learning theory, where spaced repetition and corrective
feedback strengthen desired behaviors.’

The “Do” phase included structured training on psychiatric symptom documentation and legal requirements. By
standardizing expectations, PDCA reduced variability among physicians. The finding that non-psychiatric departments
(which initially had lower Class A rates, eg, 83.72% in May 2023) eventually achieved rates above 90% by
December 2023 supports the role of training and standardization.

Initially, physicians may have changed behavior simply because they knew they were being monitored (Hawthorne
effect). However, the sustained improvement from observation group 1 (comprehensive review) to observation group 2
(spot-check review, 1.5 years later) with no significant decay (p = 0.47) suggests that genuine learning and habit
formation occurred, rather than a temporary response to observation.

Limitations
Several limitations should be acknowledged.

The study was conducted at one psychiatric hospital in China. Findings may not be generalizable to other settings (eg,
general hospitals, outpatient psychiatry, or different healthcare systems). Replication in multiple centers is needed.

Grouping records by calendar time may introduce bias from unmeasured temporal factors (eg, changes in hospital
policy, seasonal patient acuity, physician turnover). Although stratified random sampling by department mitigated some
confounding, we cannot rule out time-related confounders. The lack of a concurrent control group (eg, a ward not
receiving PDCA) limits causal inference.

The quality control specialist (author) who performed the complete census and scored the records was not blinded to
the time period. This introduces potential bias, although the use of a standardized checklist (based on national guidelines)
reduces but does not eliminate subjectivity. Future studies should use blinded independent assessors.

Satisfaction was assessed using a non-validated single-item scale completed by the same physicians before and after
the intervention. This introduces potential common method bias, as the physicians’ post-intervention ratings might be
influenced by their recollection of pre-intervention ratings or by a desire to show improvement. Although the large effect
size and the fact that ratings were signed and used only for quality improvement (not performance evaluation) mitigate
this concern to some extent, the lack of a validated multidimensional instrument and the absence of blinding remain
important limitations. Future studies should consider using validated scales and collecting independent ratings from
multiple sources (eg, external auditors).

The chi-square tests for monthly comparisons involved 11 pairwise tests. Although we reported p < 0.01 as
significant, we did not apply a Bonferroni correction for these exploratory analyses. The pattern of significant improve-
ments at multiple time points, however, is unlikely to be due entirely to chance.

The study hospital had a dedicated quality control specialist (the author) who performed comprehensive reviews.
Hospitals without such resources may achieve different results. The effectiveness of PDCA may depend on staffing,
training, and institutional support.

While stratified random sampling by department ensured proportional representation, the total sample of 150 records
per group (2% of annual volume) may still miss rare but critical documentation errors. However, this sampling fraction
exceeds routine quality control benchmarks in Chinese hospitals, and the consistency of findings across three indepen-
dent groups supports the robustness of the results.

Implications for Healthcare Quality Management
Despite these limitations, our findings have several practical implications.
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PDCA cycle management is feasible and effective for improving medical record quality, even in settings with
complex documentation requirements (eg, subjective symptom descriptions, legal documentation for involuntary
patients). The sustained improvement with spot-check review suggests that after initial intensive cycles, a lighter
monitoring touch may suffice. The mechanisms identified (closed-loop feedback, behavioral reinforcement, standardiza-
tion) are not unique to psychiatric records. PDCA could be applied to other documentation challenges (eg, electronic
health record completeness, discharge summary timeliness) across various departments.

The finding that observation group 2 (spot-check review) achieved equivalent quality to comprehensive review
(observation group 1) suggests that once baseline quality is established, intermittent sampling may be cost-effective.
Hospitals with limited quality control personnel could consider a phased approach: initial comprehensive PDCA cycles
followed by reduced monitoring. Medical record quality is a key indicator in hospital accreditation (eg, in China, JCI,
ISO). Our results support the inclusion of PDCA-based continuous quality improvement as a standard requirement for
medical record management.

Conclusion

In this single-center pre-post study, implementation of the PDCA cycle was observed in parallel with improvements in
medical record quality and physician satisfaction scores. For example, through iterative PDCA cycles, the common
problem of delayed medical records was substantially reduced. These preliminary findings from a single center suggest
that further research on PDCA as a quality improvement tool for psychiatric medical records is warranted.
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