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Abstract 
Background: To evaluate the quality of medical record (MR) compilation in the Teaching Hospital of the Second 
University of Naples, Italy, after a controlled intervention for quality improvement. 

Methods: From the 66 wards of the Teaching Hospital, we selected eight homogeneous pairs of wards, matched for 
similar typology. For each pair, we randomized a ward to undergo a training course about correct compilation of MRs 
(treated group) and considered the remaining ward as a control (untreated group). For each section of MR we evaluated 
completeness and clarity of handwriting and presence and clarity of signature.  

Results: In general, the worst result in both groups was the absence of signature in the daily diary (76.6% in the treated 
group and 94.4% in the untreated group). The greatest differences between the two groups were detected in the 
compilation of the daily diary (absent/incomplete in 1.9% of the treated group compared with 21.9% of the untreated 
group; relative risk [RR] = 11, 95% confidence interval [CI] = 5.1-26.4) and the physical examination section 
(absent/incomplete in 2.8% of the treated group compared with 21.3% of the untreated group; RR = 7.5;  
95% CI = 3.8-14.8). 

Conclusions: Comparison between the treated and untreated groups shows that there is a significant improvement in 
compilation of several sections of the MRs in the treated group. However, the results obtained were only partially 
satisfactory because of the poor quality of MR compilation in both groups. 
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1 Introduction 
Medical records (MRs) are an important tool for data collection and communication between health care professionals in 
hospitals. MRs have a variety of uses, in patient care management, quality review, claim filing, education, research and 
public health. MRs are important for many people: patients (better care), providers (few care-giver difficulties) and 
professionals (increased knowledge). Research into the content of MRs indicates at least four standards of correct 
compilation: Completeness (the MR should be fill in all its sections), Clarity (the handwriting and the signature should be 
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always comprehensible), Traceability (in each moment it should be possible to trace the activities, the documents and the 
responsible operators), and Truthfulness (the events should be wholly reported, in the way they occur and as quick as 
possible). Nevertheless, MRs are rarely compiled in a satisfactory way [1-7].  

At the Teaching Hospital of the Second University of Naples, Italy, we have been trying to improve the quality of MR 
compilation for several years. In a previous study [8], we used a before-and-after methodology in four steps: (1) MR 
assessment before the quality improvement intervention; (2) a MR quality improvement intervention consisting of sending 
a letter explaining the purpose of the study, the results obtained in the first step, and the guidelines for correctly completing 
MRs; (3) a new MR assessment after 4 months; and (4) comparison of the data before and after the distribution of the 
guidelines, using indicators of completeness of all sections of the MR, clarity of handwriting, and presence and clarity of a 
signature. The results suggested that simply sending information and guidelines to clinicians was not enough to change 
their behavior and we found little improvement based on our initial intervention.   

The aim of this study, as we suggested in the conclusion of the first study report, is to use a more direct and in-depth 
method to achieve better results. 

2 Methods 

2.1 Sampling 
Data for the study were collected between January 2011 and June 2011. We performed a two-stage cluster sampling. In the 
first stage we selected eight homogeneous pairs of wards, corresponding to the 25% of the total, from the 66 wards 
(cluster) of the Teaching Hospital. Each pair of wards was matched for similar typology and similar results in quality 
compilation detected in the previous study. Specifically, we selected four pairs of medical and four pairs of surgical wards. 
For each pair we randomized one ward to undergo a training course about correct compilation of MRs (treated group) and 
considered the other ward as a control (untreated group). This model is also similar to a community-based intervention 
trial in which randomization was between groups rather than individuals [9]. 

Sample size, power and precision 
We calculated a sample size, considering the eight clusters of the treated and untreated wards as two single homogeneous 

groups. Thus, sample size was calculated before study initiation, assuming α= 0.05%, power = 80%, a relative risk ≥1.5, 

and a mean prevalence of 30% of correct compilation in the control group. We obtained a random sample of 626 MRs, 
approximately 40 MRs for each ward. The statistical significance was set to 0.01. The statistical package SPSS (version 
18; IBM Corp., Armonk, NY) was used for the analysis. 

2.2 Training course 
A total of eight wards (treated group) attended a training course about correct compilation of medical records; each ward 
sent two nurses and two doctors, for a total of 32 participants. The course lasted 2 hours and included an introduction about 
legal and health functions of MRs, the analysis of the results of the previous study of MR quality improvement [8], and a 
discussion of the guidelines for correct MR compilation. We invited the participants to apply the guidelines and to spread 
them to other operators of the wards in one or more meetings formally recorded. 

2.3 Data collection and analysis 
Data collection was performed by four physicians (operators) who were not involved in care on the 16 wards and who had 
been previously trained in two working groups by an expert operator specialized in public health and hospital 
administration. During these meetings the four operators and the expert operator performed a qualitative approach to 
concordance among operators analyzing in-depth 30 MRs. Three months after the training course, the operators went to 
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the 16 wards to select randomly 40 MRs from each ward and to evaluate them for clarity and completeness indicators. The 
operators were blind to treated and untreated wards and they collected data always in couple. Each operator was assigned 
causally to another operator and to a treated or untreated ward. The criteria used were adapted from the Agence Nationale 
pour le Devèlopment de l’Evaluation Mèdicale [10] and from the Joint Commission on Accreditation of Health Care 
Organizations [11] criteria. The following sections of the MRs were evaluated: patient identity, patient history, physical 
examination, daily diary, letter of discharge, and patient chart. For each section, we evaluated the completeness 
(complete/incomplete) and the clarity (clear/unclear handwriting).  

Completeness was defined as follows: for patient identity – name, surname, address, and telephone number of the patient 
were recorded; for patient history – family, social, present pathological and past pathological medical history were 
described; for physical examination – organ and apparatus were described for both general and specific parts; for daily 
diary – diary was updated for each day of stay. We further verified the presence of the letter of discharge and the patient 
chart in each MR. Signatures in the daily diary and of the attending physician were evaluated as present/absent and 
clear/unclear. 

Clarity was defined as follows: a) the handwriting was clear when almost all (about 90%) words are legible and /or the full 
sentence was comprehensible; b) the signature was clear when name and surname of the physician were legible for both 
the operators.  

The approval of this study was obtained by the Ethics Committee of the Second University of Naples (study number 
2011/41). 

3 Results 
Table 1 lists data for incomplete or absent MR compilation, and Table 2 lists data for lack of clarity of handwriting. In 
general, the quality of MR compilation for both groups was poor.  

Table 1. Incomplete or absent compilation in each section of MRs 

Incompleteness/absence of: 
Untreated 

 
Treated 

 RR CI P 
N % N % 

Patient identity 0/320 0  0/320 0     

Patient history 8/320 2.5  7/320 2.2  1.1 0.4–3.1 0.79 

Physical examination 68/320 21.3  9/320 2.8  7.5 3.8–14.8 <0.00 

Daily diary 70/320 21.9  6/320 1.9  11.6 5.1–26.4 <0.00 

Letter of discharge 193/320 60.3  165/320 51.6  1.2 1.0–1.3 0.03 

Patient chart 251/320 78.4  215/320 67.2  1.2 1.1–1.3 0.001 

Signature of attending physician 7/320 2.2  2/320 0.6  3.5 0.7–16 0.09 

Signature of daily diary 302/320 94.4  245/320 76.6  1.2 1.1–1.3 <0.00 

 

The worst result was the absence of signature in the daily diary (94.4% in the untreated group and 76.6% in the treated 
group; Table 1). The best compiled section was patient identity for both completeness (Table 1) and clarity (Table 2). 

 The daily diary was absent/incomplete in 1.9% of the MRs from the treated group compared with 21.9% of the untreated 
group (relative risk [RR] = 11; 95% confidence interval [CI] = 5.1-26.4). Similarly, the physical examination was 
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absent/incomplete in 2.8% of the treated group compared with 21.3% of the untreated group (RR = 7.5;  
95% CI = 3.8-14.8). For an additional four items, we found a smaller, but statistically significant, difference between the 
two groups (patient chart and signature in daily diary in Table 1; signature of attending physician and signature in daily 
diary in Table 2). Although the treated group had better results than the untreated group for the remaining items (with two 
exception), the differences were not statistically significant. 

Table 2. Poor clarity of handwriting in each section of MRs 

Poor clarity of handwriting of: 
Untreated 

 
Treated 

 RR CI P 
N % N % 

Signature of attending physician 140/313 44.7  86/318 27  1.6 1.3–2.1 <0.00 

Patient identity 1/320 0.3  6/320 1.9  0.16 0.02–1.3 0.06 

Patient history 47/319 14.7  39/320 12.2  1.2 0.8–1.7 0.34 

Physical examination 16/283  5.7  32/318 10.1  0.5 0.3–1.0 0.05 

Daily diary 86/313 27.5  38/320 11.9  2.3 1.6–3.2 <0.00 

Signature of daily diary 49/55 89.1  82/95 86.3  1 0.9–1.1 0.62 

Letter of discharge 5/127 3.9  4/155 2.6  1.5 0.4-5.5 0.42 

Patient chart 14/69 20.3  18/105 17.1  1.1 0.6–2.2 0.6 

 

4 Discussion 
In the Teaching Hospital of the Second University of Naples and in Italy generally, there is a problem with correct 
compilation of MRs [12-15]. We have tried to improve this element of hospital care. Results from the first before-and-after 
intervention, described elsewhere [8], were limited, mainly due to the weakness of the methodology (briefly reported in the 
introduction). Therefore, we performed the present study as a cohort design comparing an untreated group to a group 
treated with a training course in correct MR compilation. In addition to our educational model, there are other methods of 
MR quality improvement: using electronic medical records [16-19], using a personalized self-inking stamp [20-22], and 
performing a clinical audit [23]. 

There is a broad consensus on potential benefits of electronic medical records, but in general there are often resistances to 
adopt them. In our hospital both lack of knowledge about electronic MRs and scarcity of resources are obstacles for 
electronic medical records implementation. The personalized self-inking stamp is a simple and useful method to improve 
the legibility of signature, but does not impact the clarity of handwriting or completeness of the section of MR. The audit is 
not so used in our country, essentially for a lack of cultural background about peer-review process between professionals.  

In our study, the treated group had better MR compilation than the untreated group, with the greatest significant 
differences being in completeness of the daily diary and completeness of the physical examination section, and this 
represents a better result than that of our previous before-and-after intervention. However, these results are still 
unsatisfactory as a good compilation of MRs implies complete compilation and clarity of all items. The main reasons are 
probably the following; first, we did not have the strong support of the hospital management in promoting and performing 
this intervention; second, selecting only two doctors and two nurses from each ward may be not an adequate number of 
participants in order to determine a significant change; third, from a methodological point of view, study blindness was at 
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risk of failure as the operators collected the MRs and completed the evaluation forms directly in the ward, where the staff 
knew the allocation of treated or untreated group. 

The results of this study suggest two further interventions: performing a new intervention with the removal of the above 
limitations and conducting a follow up analysis to determine if the intervention is sustained.  
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