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Introduction

The aim of this work is to promote the use of standard terminology for nursing documentation and for nurse protocols’ description. We implemented an ICNP (International Classification for Nursing Practice [1]) browser and we integrated it into two different systems: the nursing electronic patient record and the nursing protocols editor. The former allows nurses to choose ICNP terms for filling the clinical chart, while the latter allows computerising protocols using ICNP terms for the actions specification. We also show how we tailored the information system to the different wards. For each ward, we devised the most frequent patient’s needs and nursing actions. These lists are used to customise the different interfaces. Finally, by testing the prototype using real-world documents (clinical charts and protocols), we carried out an evaluation of the terminology itself, about its completeness and usability. 

Methods
We followed these steps: 1) choosing two pilot wards in our hospital and analysing a sufficient number of nurse documentation charts; 2) developing a nurse information system, using a relational database and a web-based interface; 3) developing an ICNP browser; 4) integrating ICNP within both the developed information system and a pre-existing electronic protocol editor [2]; 5) tailoring the interface to the specific ward.

Pneumology and cardiology divisions were the two pilot wards. Twelve and eighteen complete clinical charts were collected from the two wards, respectively. The mean duration of hospitalisation was 19 days in the former and 7 days in the latter, for a total of 354 days analysed. The goal of the analysis was twofold: first to create a common relational database schema for the implementation of the EPR, having in mind the necessary customisations for the different needs of the two wards, and second to find a way of transforming free text sentences into codes. The first issue was solved by creating, on the same database, different views, that are loaded at the login time, according to the user type (namely “pneumo-nurse” or “cardio-nurse”). The second issue, of most interest in this work, required first of all typing into a file the free text found in clinical charts. Then we isolated the sentence repetitions in a text, in such a way to order sentences according to their frequency. In this way, the “most used” sentences that nurses write to document their activity have been highlighted and used to compose a checklist for the EPR interface. When possible, an ICNP code was associated to a sentence. For the two pilot wards, we implemented a web-based interface to a shared EPR relying on a relational Database Management System (Oracle + PL/SQL), and we tailored the interface to each of them. Figure 1 shows the form for the nursing care plan. According to the nurse who is using the system, when inserting the items for diagnosis and care (fields “Choose the care” and “Choose the diagnosis” in Figure 1), the appropriate window is presented as a checklist. From there, the nurse is allowed to choose sentences and combine them to build a more complex concept. In rare cases, when the concept description is not found within the predefined lists, the nurse can look for it browsing the complete ICNP terminology using the right panel of the screen form; she can choose it and also obtain a description of each term. 

Concerning protocols, some years ago we developed GUIDE, a tool for the formal representation of clinical practice guidelines and protocols [2]. Once they have been computerised, guidelines or protocols may be integrated with the EPR to give both decision support in real-time and educational support. An example of such integration is described in [3]. GUIDE adopted a terminology server derived from SNOMED to codify the guideline/protocol actions. Now, in addition to SNOMED, we put ICNP, and we used it for re-writing an already existing pressure-ulcer prevention guideline and for representing from scratch a protocol for the management of the peripheral venous catheter. 
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Results

We performed some statistics about actions and diagnoses recorded during the 354 patient-days considered in our study, and about guideline/protocol task names, in relation to the possibility of codifying them using ICNP. A summary of the results is presented in Table 1. 

Table 1. Percentage of terms that is possible to codify using ICNP

	
	% phenomena totally codified
	% phenomena partially codified
	% actions totally codified
	% actions partially codified

	EPRs
	65.38
	0.04
	80
	20

	Protocols
	50
	0
	30.77
	38.46


Discussion

We have proposed a system that allows, as much as possible, to codify nurse inputs into an EPR, without introducing dramatic change in the nurse “reporting style”, the system also allows to unify the coding of EPR and guidelines/protocols. The tool is now at a prototypical level, because there is no official italian version of ICNP yet. Given that it should be delivered within next months, we hope to evaluate it soon in clinical practice.
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Figure 1. The web-based EPR interface: ICNP browsing facility and the definition of a term
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