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ABSTRACT 
 
Background Patient record review of hospitalised patients is by far the most applied method 

to assess adverse events (AEs) in hospitals. The diligence with which information is recorded 
may influence the visibility of AEs. On the other hand, poor quality of the information in 
patient records may be a cause or a consequence of poor quality of care and may thus be 
associated with higher rates of AEs. The objective of this study was to assess the relation 
between the quality of patient records and the occurrence of AEs.  

Methods In this study, 7926 hospital admissions of 21 Dutch hospitals were analysed with a 
structured record review method. The occurrence of AEs, the presence of patient information 
and the quality of the present information (completeness, readability and adequacy) were 
assessed. Their association was analysed using multilevel logistic regression analyses.  

Results The absence of record components was associated with lower rates of AEs, 
suggesting that missing record components lead to an underassessment of AEs in record-
review studies. In contrast, poor quality of the information present in patient records was 
associated with higher rates of AEs, implying that the quality of the present patient information 
is a predictor of the quality of care.  

Conclusions Evidence-based standards and a (electronic) format for record keeping are 
necessary for standardisation of recording patient information. This will improve the 
completeness, readability, accessibility, accuracy and exchange of patient information between 
healthcare providers and institutions. Better registration of patient information will benefit the 
quality of the healthcare process and will reduce the risk of AEs. 
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INTRODUCTION 
The primary aim of recording information in patient's medical records is to support the delivery of good 

care, clinical decision-making, communication between healthcare workers and continuity of care. 
Additionally, it is a valuable source for scientific research, quality assurance and transparency of the 
delivered care. Structured patient record review is by far the most widely applied method to assess the 
occurrence of adverse events (AEs) in hospitals and to better understand potential causes and contributory 
factors.1–13 However, the assessment of AEs with record review depends on the presence of data in the 
patient records, and therefore, there is a risk of information bias. Previous studies showed that the AE 
incidence rate is higher in those records with no components missing compared with records with missing 
components.9 

Besides missing record components, the quality of the present information could also be a source of bias 
in record review studies. The diligence with which information is recorded may influence the visibility of 
AEs. Clinicians who record more data expose themselves to detection of more AEs.14 Inadequate, illegible 
or untraceable information may make it more difficult to detect AEs and may thus be associated with lower 
rates of AEs and could therefore bias the results of record review studies. On the other hand, poor quality of 
the information in patient records may be a cause or a consequence of poor quality of care and may thus be 
associated with higher rates of AEs.  

In this article, we report on (1) the presence of patient information and the quality of the present patient 
information in hospital records reviewed within the Dutch Adverse Event Study; and (2) the association 
between the occurrence of AEs and the presence and quality of the recorded information in patient records.  

METHODS 

Study design and setting 
We have performed a retrospective patient record review study in a random sample of 21 Dutch hospitals: 

four university, six tertiary teaching and 11 general hospitals. From each hospital, we randomly selected 
200 admissions (>24 h stay) of discharged patients and 200 admissions of deceased hospital patients in 
2004 (or fewer, if the total of patients who died in 2004 was lower). The study was carried out between 
August 2005 and October 2006. We selected admissions of 2004 to obtain a complete overview of the 
patient information, including a 1-year period after discharge or death of the patient. The design and 
methods of this study are described in detail elsewhere.15 

Structured review of patient records for the assessment of adverse events 
The patient record of the sampled admissions was reviewed by a trained team of 66 nurses and 55 

physicians with a structured record-review process.15 The reviewers never reviewed in hospitals where 
they had ever been employed. In the first stage of the review process, a nurse screened the patient records 
by using 18 screening criteria indicating potential AEs.15 16 Patient records with one or more positive 
screening criteria (n=4317) were reviewed by physicians in the second stage of the review process. Based 
on a standardised procedure, they determined the presence of AEs. An AE was defined as an unintended 
injury among hospitalised patients that resulted in disability, death or prolonged hospital stay, and was 
caused by healthcare management.15 In total, 7926 patient records were reviewed. The physicians 
identified one or more AEs in 663 hospital admissions.16 

Assessment of presence and quality of patient information 
The presence and quality (including completeness, readability and adequacy) of patient information in 

hospital records were judged systematically according to a format. The patient record consists of two main 
components: the nursing record (with the nursing progress notes, physician orders for the nurses and, if 
applicable, the medication list) and the medical record (with the medical progress notes, report of medical 
history and physical examination, discharge letter and, if applicable, the procedure reports, diagnostic 
imaging results and laboratory/pathology-anatomy test results).  

In the first stage of the review process, the nurse reviewers assessed the presence and quality of the 
nursing record components of all patient records (n=7926). In case the nurses found no screening criteria in 
the nursing record, they also reviewed the presence and quality of the medical record (n=5171). In the 
second stage of the review process, the physician reviewers assessed the quality of the medical records that 
were positive for one of the screening criteria (n=4317). They registered inadequacies such as ‘the 
admission reason was not clearly described’ and ‘lack of clarity regarding decisions and changes in policy.’ 
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Statistical analysis 
Descriptive statistics about the presence and quality of the patient information were analysed using SPSS 

14.0. 
The relation between the presence and quality of patient information and the occurrence of AEs was 

analysed with multilevel regression analysis. Multilevel analysis was used because the data had a 
hierarchical nature: the adequacy of the patient information (level 1) was clustered within hospital 
departments (level 2), and hospital departments were clustered within hospitals (level 3). Clustering of data 
(no independent observations) violates a major assumption of traditional regression analysis. Multilevel 
models are used to analyse hierarchical structured data.17 18 

The association between AEs and the presence and quality of patient information was analysed with 
multivariate logistic multilevel regression analysis with a random intercept at the hospital and hospital 
department level and with the presence of AEs (yes/no) in the patient record as a binominal outcome 
variable. The independent variables were the presence of record components (binomial) and the quality of 
the available patient information (binomial). Separate regressions were run for each type of record 
component. The logistic multilevel model was adjusted for several covariates: age, discharge status 
(deceased or discharged), admission urgency (elective, urgent or transfer from another hospital), 
readmission (yes/no) and hospital type (university, medical tertiary teaching or general hospitals). The 
contribution of the presence and quality of the record components to the occurrence of AEs was expressed 
with ORs with 95% CIs. The multilevel analyses were carried out using MLwiN 2.0 software.  

RESULTS 

Completeness of the patient records 
The nurse reviewers found that the nursing record was unavailable in 108 (1%) of the patient records. The 

medical record was unavailable in 104 (1%) and the medication list in 21% of the reviewed patient records 
(table 1).  

 [Table 1]  
Table 1 shows that the absence of record components was negatively associated with the occurrence of 

AEs. Fewer AEs were found in patient records with missing record components. This finding was 
significant for the absence of the nursing record, physician orders and laboratory/pathology–anatomy test 
results.  

Quality of the available patient information 
The nurse reviewers judged that 23% of the medical records and 10% of the nursing records were 

inadequate (table 2). The inadequate medical records were described as incomplete (15%) and illegible 
(8%). In 10% of all patient records, the physician orders and in 14% the medication lists were inadequate—
for example not signed by the physician, documentation unclear and disorderly, and medication list 
handwritten, respectively. In 12% of the patient records, the report of medical history and physical 
examination at admission was inadequate—for example the patient was not approachable, only a 
preoperative screening was done, or only a screening at the emergency department was available.  

View this table:  

[TABLE 2 ] 
We analysed the association between the quality of the patient information and the presence of AEs in the 

patient record. The results in table 3 show that inadequate patient information was positively associated 
with AEs. More AEs were found in patient records with poor quality of patient information. This finding 
was significant for the quality of the discharge letter.  

[TABLE 3] 
Table 4 shows the inadequacies per medical record component judged by the physician reviewers. They 

judged that, overall, 20% of medical records were inadequate or incomplete. In the ‘other’ category (2%), 
documentation deficiencies such as information of the general practitioner, notes about allergy, and 
moment and circumstances of death were missing; and complications (eg, bleeding, sepsis) were not 
mentioned in the medical record, but only in the nursing record.  
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 [Table 4]  
Table 4 shows that inadequacies of the medical record components judged by the physician reviewers 

were positively associated with the occurrence of AEs, meaning that inadequate patient information was 
associated with more AEs.  

DISCUSSION 

Main results 
It was found that the absence of patient record components was associated with lower rates of AEs. Thus, 

missing record components lead to an underestimation of AEs in record review studies. In contrast, poor 
quality (completeness, readability and adequacy) of the available patient information was associated with 
higher rates of AEs. The quality of the recorded information in patient records seems to be a predictor of 
the quality of care. Better registration of patient information could contribute to better patient outcomes and 
safer healthcare. Missing patient record components and poor quality of the available patient information 
probably reflect different underlying problems in hospital: the first suggesting administrative and process 
issues—the unavailability of evidence-based standards and a (electronic) format for record keeping hinders 
healthcare providers to create a complete and accurate patient record; the second possibly reflecting the 
performance of healthcare providers—the diligence with which individual healthcare professionals record 
patient information and follow the record-keeping guidelines for registering patient information. AEs and 
poor quality of record keeping probably have a common cause. 

METHODOLOGICAL CONSIDERATION 
A common problem of record review studies is the poor to moderate inter-rater agreement for the 

assessment of AEs.19–22 In this study, the inter-rater agreement for the judgement of AEs was fair for the 
assessment of AEs (κ=0.25) and their preventability (κ=0.40).16 Another general weakness of the 
retrospective record review method is hindsight bias.23 The presence of severe AEs may influence the 
judgement of the quality of the patient record. The association we found between the quality of the medical 
records judged by the physician reviewers and the occurrence of AEs could therefore be overestimated. 
However, the nurse reviewers are less affected by hindsight bias, since they registered the presence and 
quality of the patient information, but did not make judgements about the presence of AEs. The association 
between the presence and adequacy of the different record components judged by the nurses and the 
occurrence of AEs was not statistically significant for all record components, but all pointed in the same 
direction as the associations based on physician judgements. Future research should confirm the findings of 
this study and the influence of hindsight bias. Hindsight bias could be avoided by independent assessment 
of the occurrence of AEs and the presence and quality of patient information.  

IMPLICATIONS FOR PRACTICE TO ENHANCE PATIENT SAFETY 
An improvement in the registration of patient information and (inter)national standardisation of the design 

of the patient record are desirable to enhance the quality, accessibility and exchange of patient information 
between healthcare providers, hospital departments and healthcare institutions. Unequivocal, efficient and 
accessible record-keeping guidelines for the documentation of patient information may lead to better 
communication between healthcare providers and will contribute to better patient outcomes and safer 
healthcare. These (inter)national guidelines should be incorporated within the training of care providers and 
could be used for accreditation and visitation of hospitals. They could be based on the evidence-based 
record-keeping standards for inpatients developed by the British Royal College of Physicians.24 Preferable 
is an integrated patient record for all healthcare workers and keeping all records relating to a patient in a 
single patient record rather than divided between several hospital departments or sites of care.25 

Recording information is both burdensome and time-consuming. The implementation of an electronic 
patient record hospital-wide will contribute to the standardisation, ease of recording, completeness, 
accessibility, availability and exchange of patient information.26 Probably, electronic patient records are 
more complete than handwritten records because of the possibility of integrating multiple data sources—for 
example, laboratory test results and medication data. However, the data in the electronic medical record are 
entered by humans and therefore prone to error and bias.27 Implementation of an electronic patient record 
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will have the desired effect if the recording of patient information is standardised. ‘A mess computerised is 
a computerised mess.’24 
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