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Útdráttur 

Aukinn kostnaður í heilbrigðisþjónustu og mannekla í hjúkrun hefur verið 

viðvarandi vandamál á heimsvísu. Því er nú frekar en nokkru sinni áður 

mikilvægt að meta mönnun í hjúkrun í tengslum við öryggi sjúklinga og gæði 

heilbrigðisþjónustu. Sökum breytileika í mælingum skiptir mestu að þróa stöðluð 

gagnasöfn um mönnun í hjúkrun, og útkomur hjúkrunar og sjúklinga á 

deildarvísu. Því er mikilvægt að geta sótt gögn skipulega á rafrænan, 

meðfærilegan og kerfisbundinn hátt. Gagnasafnið lágmarks-gagnasafn í 

hjúkrunarstjórnun (Nursing Management Minimum Data Set/NMMDS) var 

þróað í þeim tilgangi að setja fram stöðluð gögn fyrir hjúkrunarstjórnendur. 

Tilgangur þessarar rannsóknar var að kanna hvað lýsir einkennum barnadeilda á 

íslenskum sjúkrahúsum með því að nota gagnasafnið í íslenskri þýðingu 

(NMMDS-ICE). Þá var leitast við að bera kennsl á með hvaða hætti 

deildarstjórar barnadeilda safna gögnum til að svara NMMDS-ICE könnuninni. 

Rannsóknin var lýsandi könnun. Úrtak fjögurra barnadeilda var valið 

tilviljunarkennt (3) og sem þægindaúrtak (1). Gagnasöfnun fól í sér póstlagða 

könnun og símaviðtöl. Þátttakendur voru deildarstjórar og hjúkrunarfræðingar 

deildanna. Svarhlutfall deildarstjóra við könnuninni og átttaka í símaviðtölum var 

100% (N=4). Svarhlutfall hjúkrunarfræðinganna við könnunni var 68.9% (n=51). 

NMMDS-ICE könnunin felur í sér sautján staðlaða þætti og mælingar sem ná yfir 

megin stjórnunargögn sem deildarstjórar þarfnast til ákvörðunartöku. Af sextán 

gagnaþáttum sem notaðir voru í þessari rannsókn var hægt að safna fimmtán 

(94%). Algengasta tegund þjónustu sem lýsir deildunum var bráðaþjónusta við 

inniliggjandi sjúklinga. Algengustu einkenni þjónustu voru sykursýki og þjónusta 

við börn. Bráðleiki/vinnuálag var hátt(4.3) sem og fjölbreytileiki sjúklinga (4.3). 

Aðalmenntun hjúkrunarfræðinga var BS próf, og meðal starfshlutfall var 78%. 
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Til að svara NMMDS-ICE könnuninni söfnuðu deildarstjórar gögnum mikið til 

með eigin mati (44%), og með því að nota rafræn upplýsingakerfi (21%). Á 

heildina litið var skýrleiki NMMDS-ICE könnunarinnar góður, þó þátttakendum 

finndist gagnasöfnun tímafrek og frekar óskýrt hvaðan ætti að safna gögnum. 

Megin niðurstöður gefa vísbendingar um að það að hafa auðveldan aðgang að 

gögnum eins og þeim sem felast í NMMDS-ICE könnuninni getur gefið skýrari 

mynd til að lýsa einkennum barnadeilda. Að safna gögnum á auðveldan hátt 

getur greitt fyrir forgangsröðun, sparað tíma við skipulagningu og eflt þjónustu 

barnadeilda út frá umhverfi, aðföngum hjúkrun og fjármögnun. Deildarstjórar 

þurfa að tileinka sér tæknina ásamt því að nýta vel skilgreinda gagnaþætti eins og 

þá sem felast í NMMDS-ICE gagnasafninu. 

Lykilorð: NMMDS, starfsumhverfi, aðföng hjúkrunar, fjármögnun, barnadeildir, 

barnahjúkrun, hjúkrunarstjórnun, lágmarks gagnasöfn, NMDS, upplýsingatækni í 

hjúkrun, útkomur sjúklinga, útkomur hjúkrunar, heilbrigðiskerfi, gæði í 

heilbrigðisþjónustu, öryggi sjúkinga, starfsánægja. 
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Abstract 

Rising costs in health care delivery and nursing shortage  have been a long- 

standing problem, globally. Therefore it is more important than everto monitor 

staffing in relation to patient safety, and the quality and outcomes of health care. 

Due to variability in measures the need to produce standardized data sets on 

nurse staffing, and nurse and patient outcomes at the patient care unit level is a 

priority. For data retrieval, a systematic computerized strategy to collect data in a 

way that is manageable is essential. The Nursing Management Minimum Data 

Set (NMMDS) was developed for the purpose of providing standardized data for 

nurse managers. The purpose of this study was to describe the characteristics of 

pediatric units in Icelandic hospitals by using the Nursing Management 

Minimum Data Set – Icelandic survey (NMMDS-ICE survey), and to identify 

from where the nurse managers of pediatric units retrieve data to respond to the 

NMMDS-ICE survey. The study design was a descriptive survey. Case samples 

of four pediatric units in Icelandic hospitals were selected. Participants were 

nurse managers and staff nurses employed at study units. Data collection 

included a mailed survey, and telephone interviews. Nurse managers response 

rate to the survey and participation on the telephone interviews was 100% (N=4), 

nurses response rate to the survey was 68.9% (n=51). The NMMDS-ICE survey 

includes seventeen standardized elements and measurements capturing core 

management data. Of sixteen data elements collected for this study, fifteen were 

collectable (94%). The most common type describing the care delivery units was 

hospital acute inpatient. The most commonly described service characteristics 

were diabetes and child/pediatric. Acuity/workload was rated high (4.3), as were 

patient mix (4.3). Nurse education was mainly BS degree, and nurse mean full or 

part-time position on average was 78%. To respond to the NMMDS-ICE survey 

nurse managers collected data mostly by own validation (44%), and by the use of 



vi 

electronic information systems (21%). Overall clarity of the NMMDS-ICE 

survey was good, though time consuming and sometimes unclear where to find to 

collect data. The main conclusion indicated that having easier access to data as 

included in the NMMDS-ICE survey could give a clearer picture to describe the 

characteristic of the pediatric units. Collecting data in an easier way would 

facilitate prioritization and save time to structure and promote the service of the 

pediatric nursing units from the environmental, nursing, and financial aspect. 

Adopting technology together with well-defined set of data elements as the 

NMMDS-ICE is needed by nurse managers.  

Key words: NMMDS, work environment, nursing resources, financial resources, 

pediatric units, pediatric nursing, nursing administration, minimum data sets, 

NMDS, informatics in nursing, patient outcomes, nursing outcomes, health care 

systems, quality in health care, patient safety, job satisfaction. 
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Introduction 

Rising costs of health care delivery and nursing shortage, both nationally and 

internationally, have been a long-standing problem and a great concern for nurse 

managers. Concerns relate to nurse staffing in hospitals, nursing’s influence on 

patient safety and health care outcomes, and workplace practices (Institute of 

Medicine. Committee on the Work Environment for Nurses and Patient Safety, 

Board on Health Care Services, 2004). In this context, effective management of 

healthcare delivery has become increasingly dependent on the collection, 

analysis, and exchange of data and information about the processes and outcomes 

of care (Johnson, 2002). 

Hospitals competing with other employment settings are most seriously 

affected by the nursing shortage. Therefore, an effective retention strategy is 

needed to identify factors that motivate nurses to stay employed in hospitals, and 

to address factors contributing to nurse turnover from hospitals (Rosenfeld & 

Adams, 2008). Essential to this is the need to have data on the nursing population 

and nursing resources, information on work environment and practices, and 

financial resources. To approach this there is a need for different types of data to 

facilitate information collection in order to make informed decisions (Beyers, 

1996). Nurse managers must identify such data for decision-making, to justify 

the value, outcome, and cost-effectiveness of nursing services (Hall, Pink, 

Johnson, & Schraa, 2000a; Hall, Pink, Johnson, & Schraa, 2000b). Nurse 

managers are highly dependent on up-to date information, derived from the 

collection of accurate and timely data that are reliable, valid, and useful for 

decision-making (Institute of Medicine. Committee on the Work Environment for 

Nurses and Patient Safety, Board on Health Care Services, 2004). Without day-

to-day information on resource usage, staffing levels, patient population, costs 

and budgetary balance, nurse managers have little support for cost control and 
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input in budgetary decision making (Ruland & Ravn, 2003). A consistent 

foundation of data and information is therefore needed to create solutions in 

nursing care (Blegen, 2006). 

Inappropriate staffing is the greatest threat to patient safety and to the well-

being of nurses (American Association of Critical-Care Nurses, 2005). 

Additionally, hospitals with poor work environments for nurses can increase the 

risk of adverse outcomes, including mortality (Clarke & Aiken, 2006), and 

threaten patient safety.  Extensive research on the relationship between hospital 

nurse staffing and adverse patient outcomes e.g. the rescue of patients with life-

threatening conditions has revealed that nurses contribute significantly to 

surveillance, early detection, and timely interventions that can save lives (Aiken, 

Clarke, Sloane, Sochalski, & Silber, 2002). Further higher number of wound 

infections has been linked to less experienced nurses, and as the patient 

complexity rises the need for nursing resource usage is greater (Hall & Pink, 

2004). Outcomes related to nursing emphasize the need to react to reduce the risk 

of adverse outcome and to prevent patients from suffering an adverse outcome. 

By doing nothing patients will suffer, and hospitals and patients will continue to 

incur higher costs (Aiken et al., 2002; Buerhaus, Needleman, Mattke, & Stewart, 

2002). Tracking the impact of staffing is therefore important for monitoring the 

effect on patient outcomes and to assess whether errors are linked to system-level 

problems affecting hospital nurse staffing (Buerhaus et al., 2002). In a study on 

the association between the patient-to-nurse ratio and patient mortality, failure-

to-rescue, and factors related to nurse retention results indicated that fewer 

patients may have died if the patient-to-nurse portion was 4:1 than if the ratio 

was 8:1. The same study showed that factors related to nurse retention indicated 

that burnout and dissatisfaction were main predictors of nurses´ intentions to 

leave their job (Aiken et al., 2002). Therefore support of nurse managers is 

important to influence productivity, nurse attraction, retention, and nurse job 

satisfaction (Kramer, Schmalenberg, & Maguire, 2004). 
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Traditionally adequate nursing staffing has been measured by the use of 

objective indicators. Vacancy and turnover, nursing care hours/patient/day, 

patient-acuity indexes and skill mix are traditional measures for adequate staffing 

in nursing. However,  nurses´ perception of the adequacy of staffing can be 

affected by other factors such as competent co-workers, working well with 

others, computerized order entry, new graduates, degree of autonomy, adequacy 

of support, and type of care-delivery system (Kramer et al., 2004). Therefore, to 

strengthen hospital nursing at minimum nurse data collection related to staffing 

should include all categories of nursing staff and standard definitions of full- and 

part-time nursing personnel. Systematically collecting data on nurse staffing in 

inpatient and outpatient settings by specific nursing unit type, and method of care 

delivery will strengthen the capacity to routinely assess and monitor the effects of 

the nursing organization on patient outcomes (Buerhaus et al., 2002). Such data 

could be used to generate outcomes sensitive to nursing management and clinical 

intervention e. g. staff mix, staff-to-patient ration, decision participation, job 

satisfaction, and cost of nursing care (Maas & Head, 1998). Furthermore, data on 

nurse staffing with standard definitions and systematically collected would 

greatly enhance future research on the relationship between nurses and hospitals 

(Buerhaus et al., 2002). 

Hospitals exist to improve the health of the population by providing health 

care that responds to the needs and expectations of their patients, and through 

teaching and research (European observatory on health care system, 2008). In the 

mid 1990s many hospitals attired to restructure hospital nursing without success. 

The focus was on cutting costs without thoughtful evaluation of the result of 

work and organizational redesign, including effects on patient outcomes. 

Successful redesigning of work in hospitals needs effective models and 

understanding of what is required, and nurses need to be included in the process 

of redesigning the work and organization of nursing, including analysis of the 

nursing care costs. Then disseminated results of work redesign will accelerate 
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changes and contribute to successful reorganizing hospital-based nursing, aiming 

at improving patient safety and enhancing the quality of nursing care (Buerhaus 

et al., 2002). One method of assesing the appropriateness of nursing expenditures 

is to compare the utilization of nursing services across similar hospitals or units 

by exploring core set of nursing management data in relation to nursing and 

financial resource utilization (Hall et al., 2000a). Moreover approaches to 

improve hospital performance include: incentives for optimizing clinical 

performance such as quality assurance activities and continuing professional 

development to improved quality of care; changes in payment mechanisms 

through new methods for paying to improving the quality of care; and research 

on the relationship between organizational culture and quality of care (European 

observatory on health care system, 2008). 

The Nursing Minimum Data Set (NMDS) represents the fist attempt to 

standardize the collection of essential and comparable core nursing data. The 

NMDS is a standardized minimum data set consisting of 16 essential data 

elements grouped into three broad categories (a) nursing care elements, (b) 

patient or client demographics, and (c) service elements that are necessary to 

describe clinical nursing practice. The data set provides an accurate description 

of nursing care and nursing resources used and enables nurses to compare data 

across population, settings, geographic areas, and time (Werley, Devine, Zom, 

Ryan, & Westra, 1991). The NMDS however lacks the standardization in 

definition and measurement and does not capture the domain of the nursing 

management data needs for discipline-specific data for effective and efficient 

decision making about nursing care management across the delivery system. 

Therefore further development was pursued through the Nursing Management 

Minimum Data Set (NMMDS) work (Delaney & Huber, 1997; Huber, 

Schumacher, & Delaney, 1997). 

The Nursing Management Minimum Data Set (NMMDS) is an extension of 

the NMDS. The data set consists of 18 core essential comprehensive and uniform 
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management data elements grouped into three broad categories of (a) 

environment, (b) nursing care resources, and (c) financial resources. These three 

categories are needed to support the administrative and management information 

needs for requirements of nursing care and the diverse information needs of nurse 

managers, executives and health care administrators. The NMMDS survey has 

been tested and validated in various settings and sites across the USA, and it is 

being refined through use in practice (Huber & Delaney, 1997; Huber et al., 

1997; Huber & Delaney, 2010). Through considerable research it has also been 

demonstrated that elements of the NMMDS can e.g. influence adverse events, 

morbidity and mortality, and staff retention, and satisfaction The NMMDS 

provides adequately and accurately data reflecting discipline specific 

requirements to meet the health care budgetary concerns and multidisciplinary 

staffing requirements to represent or measure the practice (Huber & Delaney, 

2010; Minnesota Nursing: a publication of the Univeristy of Minnesota Scool of 

Nursing, 2008). 

NMDS and NMMDS having comparable meanings across hospitals, systems, 

and even nations can complement each other in a way that supports the financial 

and clinical management of patient care. Standardization provides health care 

administrators and nursing leaders opportunity to better compare, analyze and 

benchmark nursing requirements and productivity (Delaney & Huber, 1997; 

Minnesota Nursing: a publication of the Univeristy of Minnesota Scool of 

Nursing, 2008). The NMMDS survey has now been translated into Icelandic as 

Nursing Management Minimum Data Set – Icelandic survey (NMMDS-ICE 

survey) using back translation, panel of nurse experts, and pilot study and is 

ready to be field-tested (Hardardottir, in press). Standardization to code the 

elements of the NMMDS is also in the process of being incorporated into health 

care information systems and the data set has been approved for inclusion in the 

logical observation identifier names & codes system (LOINC) for electronic 

health records in the USA (Huber & Delaney, 2010). 
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Purpose 

The purpose of this research is twofold: (1) to describe the characteristics of 

pediatric units in Icelandic hospitals including neonatal intensive care by using 

the Nursing Management Minimum Data Set – Icelandic survey (NMMDS-ICE 

survey), and (2) to describe wherefrom the nurse managers of pediatric units in 

Icelandic hospitals retrieve (collect) data to respond to the NMMDS-ICE survey. 

Research Questions 

The following are the questions of the study: 

1. What are the characteristics of the environment in pediatric units in 

Icelandic hospitals? 

2. What are the characteristics of the nursing care resources in pediatric 

units in Icelandic hospitals? 

3. What are the characteristics of the financial resources in pediatric units in 

Icelandic hospitals? 

4. Wherefrom do nurse managers in pediatric units in Icelandic hospitals 

retrieve data to respond to the NMMDS-ICE survey?  

Significance of Study 

In Iceland nurses represent the single largest group providers of health care and 

nurse assistants, including aides also make up a large portion of the healthcare 

personnel (Directorate of Health, 2006; Icelandic Nurse's Association, 1997). 

These groups account for large part of institutional budgets. Predominantly 

nursing employment settings are in hospitals where the Landspitali Universtty 

Hospital (LUH) as the main hospital in Iceland has over 52 percent of positional 

permissions for nurses in the whole country (Finnbogadottir & Jonsson, 2007). 

At the Hospital in Akureyri nurse’s represented 30%, and nurse assistants and 

aides represented 23% of all the hospital positions in the year 2007, where wages 
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of nurses, nurse assistants and aides accounted for 45% of the total yearly 

personnel wages (Sjukrahusid á Akureyri, 2007). Since nurses and nurse assistant 

represent a large part of healthcare personnel accounting for a large part of 

institutional budgets in Iceland, it is reason to have concern about nursing care 

resources. In recent years concerns have been related to nursing care resources 

shortage. In 2007 it was considered that the nurses and nurse assistants’ shortage 

was a serious problem that could threaten the quality of healthcare services and 

patient safety (Directorate of Health, 2007). A 2006 report to predict human 

resources in the Icelandic healthcare system indicated a nursing shortage of 14 

percentage and nurse assistant shortage of 16 percentage (Ministry of Health, 

2006). In 2007 the Icelandic Nurse’s Association published a report on the 

nursing shortage, where the shortage was estimated to be 20.66% (Finnbogadottir 

& Jonsson, 2007). Since then the truism about the financial crisis globally has 

emerged also affecting the Icelandic financial and economical system. This has 

resulted in revision and rearrangement in all fields of public services including 

the health care service. This has among other things included revision and 

rearrangement of work organization and staffing where health care service is 

being provided with fewer staff. Financial warrant to health care institutions has 

decreased. Between the year 2009 and 2010 the average financial warrant to 

health care institutions was lowered of 6 % (Landspitali University Hospital, 

2009; Sjukrahusid a Akureyri, 2010), and cut down at the Landspitali University 

Hospital alone was 18% the past two years (Morgunbladid, 2010). Because of the 

serious truism of financial and economical crisis resulting in more cut down to 

health care it is more than ever important to monitor staffing in relation to patient 

acuity, safety, quality, and outcomes of health care services. In this relation data 

collected at the health care level as part of a broader health care system and at the 

organizational level (hospital), and published reports are still more important 

than ever. 
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Thus data sets to analyze nurse staffing in relation to efficient and appropriate 

nursing care to strengthen the work environment and to support decisions are 

highly important for nurse managers in this changing health care environment. 

Due to the variability in measures of nurse staffing and different units of analysis 

the need to produce standardize data set on nurse staffing, and nurse and patient 

outcomes at patient care unit level is a priority. Such a data set would need to 

include all providers of nursing care, and the ability to separate direct caregiver 

hours from support hours. In addition, data on patient safety need to include 

indicators sensitive to nursing care. In this way it would facilitate nurse managers 

and policy makers to collect standardized data at the patient care unit level 

(Blegen, 2006). 

It is important to strengthen the work environment to support decisions in 

health care in addition to data on nurse staffing and outcomes at patient care unit 

level. It is also of importance to detect factors affecting improvements and 

efficiency such as excessive paperwork, inefficient communication systems, 

outdated patterns of care delivery, low job satisfaction and disturbed work 

environment (Buerhaus et al., 2002). Therefore it is recommended to renew 

commitment among healthcare leaders, executives, purchasers, health informatics 

associations and vendors to build an information infrastructure to support in the 

healthcare system, which would lead to the elimination of most handwritten data 

(Institute of Medicine. Committee on Quality Health Care in America, 2001). To-

day considerable effort worldwide has been made to move from paper-based 

documentation (Tucker & Stroup, 2007). Therefore it is critical to introduce and 

adjust information technology to facilitate communication, integration, 

documentation, and record keeping supporting the function of the health care 

organization (Huber, 2010; Shortliffe & Perreault, 2001). 

All healthcare organizations collect diverse data reporting on the operation 

including data on nursing care, nursing practice, and nursing employment. Some 

of these data elements are the same or analogous to the data elements of the 
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NMMDS, but lack the uniform definition or coding for comparison (Huber & 

Delaney, 2010). Standardized coded data with uniform definitions are supported 

in computer-based information systems. This demands new clinical and 

management data in the healthcare, where hospitals are expected to expand their 

use of technology and information systems (Buerhaus et al., 2002). 

Framework 

The conceptual framework of this study is based on  the Iowa Model of Nursing 

Administration developed by the Nursing Service Administration faculty at the 

University of Iowa College of Nursing (see figure 1). The Iowa Model depicts 

the specific concepts of concern for nursing management and administration, and 

the relationships among individual, organizational, and environmental provider 

and patient variables. Two domains of knowledge are identified and represented 

in two circles in the model as the systems and outcomes where the system 

approach fosters knowledge development and incorporation of outcomes leads to 

specific domain of knowledge. Each domain has three levels. Innermost is the 

level of patient aggregates, intermediate is the level of the organization, and 

outermost is the level of the health care (Gardner, Kelly, Johnson, McColskey, & 

Maas, 1991). The Iowa Model likewise incorporates an open system orientation 

indicated by the dotted lines between each level and displays reciprocal 

interactions between systems and outcomes and among all levels by arrow 

connecting the two domains. In this way the model focuses attention on the 

identification and variety of outcome measures (Johnson, Garner, Kelly, Maas, & 

McCloskey, 1991). 

The model demonstrates the interdependence of clinical and management 

activities on outcomes. In the systems domain at the patient, organization, or 

health care levels nursing administration occurs and refers among other things to 

service outcomes. In the outcomes domain the emphasis of nursing 
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administration is on outcome development (Gardner et al., 1991; Johnson et al., 

1991). 

 

Figure 1. Iowa Model of Nursing Administration (Huber, 2000). 

At the patient aggregate level the unit of analysis for the nursing management 

is the patient population defined by system boundaries. Here the nurse manager 

focuses on maintaining system structures and processes to achieve cost-effective 

outcomes relying on information from the clinician where the unit of analysis can 

be an individual patient, a family, or group of patients. This information is 

necessary to evaluate and maintain an organizational environment that fosters 

professional nursing practice and quality outcomes. The systems concepts 

include components of patient care systems such as patient acuity, standards of 

care, standardized care plans, and patient’s information systems. The outcomes 

concepts includes measures of quality e.g. incidence of complications, length of 

stay, patient satisfaction, measures of nursing resource utilization, and cost for 

specified population. Outcomes are also used to evaluate systems elements e.g. 

standardized care plans, services for specific patient groups, and cost and 

outcome associated with specific classification systems such as DRG´s 

(Diagnosis related groups) (Johnson et al., 1991).  The NMMDS includes 

variables of: patient population, estimated level of computerization on 
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acuity/workload, standardized care, and care plans, complications, and length of 

stay in the environment category; and nursing resource in the nursing resource 

category. 

At the organization level the nursing delivery service is reflected. Here the 

nurse manager focuses on organizations systems and outcomes including nursing 

subsystems and outcomes. The systems domain at the organization level includes 

five components. These components are structure, processes, resources, controls, 

and environment reflecting areas of knowledge about organization and health 

care systems (Johnson et al., 1991). Examples of concepts with sub concepts in 

the systems domain at the organization level are presented in table 1. 

Table 1. Example of the system domain at the organization level. 

Concept Sub-concept 

Structure 

 

Centralization 

Types of organizations 

Documentation systems 

Nursing care delivery systems 

Processes 

 

Communication 

Decision making 

Leadership 

Conflict management 

Financial management 

Resources 

 

Financial 

Personnel 

Space 

Controls 

 

Quality assurance programs 

Risk management 

Standards 

Environment 

 

Organizational climate 

Technology 

Organizational values 
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The outcomes domain at the organization level includes three components. 

These components are performance (both system and personnel performance), 

cost, and quality as measures of effectiveness. Organizational performance as 

well as performance of nursing department and personnel is the responsibility of 

nurse manager. Quality measure refers to quality of service provided, and the 

quality of the work environment (Johnson et al., 1991). Examples of sub 

concepts in the outcomes domain at the organization level are presented in table 

2. 

Table 2. Example of the outcome domain at the organization level. 

Concept Sub-concept 

Performance 

- System 

 

Goal attainment 

Innovation 

Growth 

Adaption 

Performance 

– Personnel 

 

Productivity 

Job performance 

Creativity 

Accountability  

Quality of 

Service 

 

Accreditation 

Compliance with standards 

Patient outcomes 

Patient satisfaction 

Quality of 

Work Environment 

 

Equity 

Employee satisfaction 

Turnover/retention 

Conflict 

Cost 

 

Personnel costs 

Supply costs 

Development costs 

Profit margins 
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The NMMDS includes variables of; types of organizations, nursing care 

delivery, decision making (autonomy), environmental climate, accountability, 

accreditation, and computerization in the environmental category; personnel 

resources, employee satisfaction, turnover and retention rate in the nursing 

resource category; and financial management, financial resources, personnel cost 

and supply in the financial resource category. 

At the health care level, knowledge of nursing management function is 

reflected in terms of the changing health care environment. Here the systems 

domain components are the same as at the organizational level (Johnson et al., 

1991). Examples of sub concepts in the systems domain at the health care level 

are presented in table 3. 

Table 3. Example of the system domain at the health care level. 

Concept Sub-concept 

Structure 

 

Types of health care delivery  

systems 

System organization 

Classification systems, eg. DRGs 

Processes 

 

Competition 

Policy development 

Collaboration 

Professionalization 

Resources 

 

Funding sources 

Personnel supply 

Educational systems 

Controls 

 

Laws and regulations 

Professional standards 

Accrediting agencies 

Environment 

 

Health policy 

Technological development 

Values 

Health trends 
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In the outcomes domain components are identified as measures of 

effectiveness congruent to the organizational level. Performance includes both 

system and professions performance to achieve goals and contribution of broader 

health care system, and quality is directed on effectiveness (Johnson et al., 1991). 

Examples of sub concepts in the outcomes domain at the health care level are 

presented in table 4. 

Table 4. Example of the outcome domain at the health care level. 

Concept Sub-concept 

Performance 

- System 

Distribution of care 

Access to care 

Equity 

Performance 

– Professions 

Distribution of personnel 

Numbers of personnel 

Regulation of personnel performance 

Quality National indices of mortality/morbidity 

Consumer satisfaction with system 

National indicators of clinical outcomes 

Cost 

 

Total expenditures for health care 

Expenditures by funding source 

Costs of care by professional groups 

 

The NMMDS includes concepts or core data elements which are described as 

elements, sub-elements, variables and sub-variables in this study. In the 

environmental category examples are: type of organization and level of care, 

professional standards and accrediting agencies, computerization, access to 

patients and distribution of care, mortality rate, and clinical outcomes. In the 

nursing resource category examples of these are: professionalization, personnel 

supply, education, distribution of personnel and numbers of personnel. In the 

financial category examples are: funding resource, total expenditures, and cost of 

care. 
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Application of the Iowa model by specifying concepts or elements to be 

evaluated supports the selection of data collection instruments based on research, 

and the need to determine proper methodologies. The NMMDS is built on the 

Iowa Model of Nursing Administration. The data set enables analysis of specific 

comparative data where relationships between different variables can be 

analyzed. For instance medication rates and infections rates can be analyzed in 

relation to staffing level and skill mix. It enables the analysis of staff satisfaction 

in relation to cost per unit of service. Therefore, by specifying data necessary to 

answer questions about costs and quality of nursing care at the unit level, it is 

possible to develop strategies for empowering nurses and nurse managers 

through improved information processing where both nurses and clients can 

benefit (Huber et al., 1997). Improved information processing is necessary for 

knowledge and outcome development, where outcomes can lead to specific 

domain of knowledge. 

In this study the main focus will be on the systems and outcomes domain at 

the organizational level - the nursing delivery unit. The intention for this study is 

to aggregate data characterizing the environment, nursing care resources, and 

financial resources identified and collected by nurse mangers at pediatric units in 

Icelandic hospitals by the use of the NMMDS-ICE survey as outcome measures. 

By applying these processes, i.e. specific outcome measures at the pediatric unit 

specialty could be identified, leading to a specific domain of knowledge. The 

intention for this study is also to determine wherefrom the nurse managers at the 

pediatric units retrieve data, and to discuss the nurse managers assessment of the 

clarity and necessity of the NMMDS-ICE survey. By applying this process 

evidence could be identified on the collectability, clarity and necessity of the 

NMMDS-ICE survey in the Icelandic health care system at the nursing delivery 

unit in pediatric specialties. 
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Operational definitions 

The Nursing Manage Minimum Data Set (NMMDS) is a collection of core 

data elements for guiding the financial and clinical function of nursing care 

(Huber, Delaney, Crossley, Mehmert, & Ellerbe, 1992). The data set comprises 

the nurse managers´ need for a specific nursing management data to produce 

accurate, reliable, and useful data for decision making (Huber et al., 1997). Data 

are collected and measured by the NMMDS survey instrument, which includes 

eighteen contextual elements organized into three categories that describe the 

external environment of care delivery, nurse care resources and financial 

resources. The NMMDS-ICE survey instrument includes 17 contextual elements. 

The element Patient/Client Accessibility (06) was not used in this study, and the 

element Nursing Delivery Unit/Service Accreditation (10) was excluded since an 

expert panel concluded that it was not applicable in Icelandic health care settings. 

Environment shapes the context of the care delivery environment, i.e. the 

environment which nurse managers assesses, coordinates, leads, and manages 

(Huber et al., 1997). It is the major setting which nurse mangers manage and is 

also thought to affect clinical outcomes. The intention for this study is to measure 

the external environment in pediatric units in health care organizations that are 

described by eight contextual elements included in the NMMDS-ICE survey. 

These elements are unit unique identifier, type of nursing deliver unit, patient 

population, volume of nursing delivery unit, care delivery structure and 

outcomes, clinical decision making complexity, environmental complexity, and 

autonomy. 

Nursing care resources describe the human resources aspects of delivering 

nursing care to patient, the profile of the people who provide the care (Huber et 

al., 1997). The intention for this study is to measure the nursing care resources 

component in pediatric units in health care organizations that are formed by three 

contextual elements in the NMMDS-ICE survey. Elements of the nursing 
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resource are management demographic profile, staff demographic profile, 

staffing, and satisfaction.  

Financial resources describe the nursing unit level of monetary resources for 

an organization by providing the most basic data needs for operational planning 

and revision (Huber et al., 1997). The intention for this study is to measure the 

financial resources component in pediatric units in health care organizations that 

are formed by four contextual elements included in the NMMDS-ICE survey. 

These elements are payer type, reimbursement, nursing delivery unit budget, and 

expense. 

Within Pediatric units health care needs of children and their families 

continue to evolve with quality care, delivered outside of traditional areas across 

specialized settings such as pediatric units within specialist pediatric hospitals or 

local district hospitals (Canterbury Christ Church Univeristy, 2009). Examples of 

specialized settings for pediatrics are neonatal/pediatric intensive care units, 

ambulatory settings, day care units, inpatient units, medical/surgical, emergency 

units, critical care units, district units etc. For this study pediatric units including 

neonatal intensive care will be the service area - the type of nursing delivery unit 

as identified by the specialist pediatric hospital (Barnaspitali Hringsins – 

Landspitali University Hospital) and local district hospital (Hospital in Akureyri) 

including specialty, development and interaction foci, of patient/client population 

served by nursing delivery unit/service. 

Summary 

Rising costs in health care delivery and nursing shortage both nationally and 

internationally have been a long-standing problem affecting nurse staffing in 

hospitals, patient safety and health care outcomes. In this context effective 

management of healthcare delivery has become increasingly dependent on the 

collection, analysis, and exchange of data and information about the processes 

and outcomes of care. Basic to this is the need to have data on the nursing 
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population and nursing resources, information on work environment and 

practices, and financial resources. To approach this there is a need for different 

types of data to facilitate information collection derived from the collection of 

accurate and timely data that are reliable, valid, and useful for decision-making. 

The Nursing Minimum Data Set (NMDS) supports the clinical data collection 

but does not capture the domain of the nursing management specific data needs 

across delivery system. The Nursing Management Minimum Data Set (NMMDS) 

is an extension of the NMDS. The NMMDS as a standardized data set provides 

adequate and accurate data, reflecting discipline specific requirements to meet 

the health care budgetary concerns and multidisciplinary staffing requirements to 

represent or measure the practice. The NMMDS has been tested and validated in 

varietal settings and sites across the USA and it is being refined through use in 

practice. Standardization to code the elements is also in the process of being 

incorporated into health care information systems. The data set has now been 

translated into Icelandic as Nursing Management Minimum Data Set (NMMDS-

ICE) and pilot tested. The purpose of this study was to describe the 

characteristics of pediatric units in Icelandic hospitals by using the NMMDS-ICE 

survey, and to describe wherefrom nurse managers of the units retrieve data to 

respond to the survey. 
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Literature review 

In early times difficulties of manually collecting all data and the prohibitive 

amount of time required to analyze large data sets were almost insurmountable 

tasks. Since the days Florence Nightingale was described as a passionate 

statistician pioneering the use of laboriously created charts to present data, 

healthcare organizations have managed and communicated information 

(Englebardt & Nelson, 2002). 

For planning and delivering nursing care, decisions are always based on the 

available information of resources, science and technological development, 

patient needs and technical skills. Where more specific information can be 

accessed supporting clinical decisions, better care can be delivered. Adoption of 

technology plays an important role in this process facilitating access to the 

information where integration among systems and health care professionals is 

demanded in daily practice (Marin, 2005). A systematic strategy to collect data in 

a way that is manageable, reasonable, and affordable is essential in the health 

care system. It is essential for the production of information in a format to be 

useful for decision making and to improve efficiency in providing high-quality 

services (Institute of Medicine. Committee on Quality Health Care in America, 

2001). 

Informatics in Nursing 

Nursing informatics is a specialty within the nursing profession, focusing on 

information management and processing of nursing data. The American Nurses 

Association (ANA) (2008) defines nursing informatics as integration of nursing 

science, computer and information science, and cognitive science. The sciences 

communicate and expand data, information, knowledge, and wisdom of nursing 

practice. Nurses trained in nursing informatics support improved patient 

outcomes through specialization in information processes, structures, and 

technologies. Through their specialization they support nurses and other care 
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providers to create and record the evidence of their practice (American Nurses 

Association, 2008). A significant issue in nursing informatics is also the design 

of information systems that can capture and store nursing data for use in various 

applications, and the design of information systems for documenting nursing 

practice (Graves & Corcoran, 1989). Therefore standardized nursing language, 

terminologies, nursing data, data standards, and nursing practice standards are 

needed for the documentation of nursing care, and for the management of clinical 

nursing practice (Saba, 1997).  

To review and evaluate the information systems containing nursing data sets 

within automated nursing information systems or within computer-based patient 

record systems the Nursing Information and Data Set Evaluation Center in the 

USA developed and established standards based on the model of the Joint 

Commission on Accreditation of Healthcare Organization. The standards are 

used to evaluate four dimensions of nursing data sets; the nomenclature (terms 

used for nursing component); the clinical content linkage (linkage among terms): 

the clinical data repository (storage and access to data for retrieval/information 

warehouse); and general system characteristics (hardware/software system that 

supports use of data sets) (American Nurses Association, 2006; Averill et al., 

1998b; Johnson, Maas, & Moorhead, 2000). Nursing information systems 

meeting these standards will support the documentation of nursing practice 

leading to the goal of achieving large, retrievable pools of data reflecting the 

nursing practice in relation to costs, effects, efficiency, and patient outcomes 

(Averill et al., 1998a). In addition standardization allows comparison both within 

and across healthcare delivery systems, nationally and internationally (Charters, 

2003). 

The importance of data sets supporting the diverse information needs of nurse 

managers necessitate data that are measurable and reflective of nursing practice. 

With the use of a standardized nursing management data set, included in nursing 

information systems as part of health care information systems, nursing managers 
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and leaders will be able to better compare, analyze and benchmark nursing 

practice (Huber & Delaney, 2010). It must also be emphasized that when 

implementing fully integrated electronic health records, nationally and 

internationally, data sets need to be revised as well as the policy implication. By 

incorporating NMDS, NMMDS, and nursing outcome process linkage for 

analyses of nursing practice it can inform policymakers of nursing care 

effectiveness (Maas & Delaney, 2004).  

Information Technology. Information technology is a component of technology 

focusing on the study, application, and processing of data including development 

and use of hardware, software, networks, and procedures associated with data 

processing (Englebardt & Nelson, 2002). Information technology as systems 

assists with the management and processing of information, usually named to 

indicate the discipline or function they support, as various disciplines have their 

own focus and complexity (Graves & Corcoran, 1989). 

Adapting technology is a process enabling integration among systems and 

disciplines in modern healthcare systems, where systems managing information 

are a critical tool (Huber, 2010; Shortliffe & Perreault, 2001). Thus, health care 

information systems facilitate communication, integration, documentation, and 

record keeping supporting the function of the health care organization. Hospital 

information systems should support the comprehensive information requirements 

of hospitals, including patient, clinical, ancillary, and financial management. 

Clinical information systems manage clinical information supporting the delivery 

of patient care, including order communications, results reporting, care planning, 

and clinical documentation (Graves & Corcoran, 1989; Shortliffe & Perreault, 

2001). Management information systems support administrative function in the 

process of decision making and the delivery of service. Nursing information 

systems support nurses’ professional duties in clinical practice, nursing 

administration, nursing research, and education (Graves & Corcoran, 1989; 

Huber, 2010; Shortliffe & Perreault, 2001). 
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Feasibility of nursing information systems is to improve nursing performance, 

increase nursing knowledge, and to provide data and information necessary for 

nursing to make invisible nursing data into visible, productive data that can be 

aggregated to determine the nature, cost, and effect of nursing practice (Johnson 

et al., 2000). Nursing data and information are central to nursing informatics 

whereas information technology assists in the optimal management and 

communication of nursing informatics (American Nurses Association, 2001). 

As the healthcare environment changes rapidly new challenges arise for 

nursing leaders requiring appropriate, accurate and timely data for decision-

making. To meet these requirements Junttila et.al (2007), conducted a study with 

the aim to implement a data warehouse approach in nursing management by 

utilizing existing data from the hospitals information systems in an acute hospital 

setting in Finland. They defined nursing management data needs for inclusion in 

nursing management information systems. The hospitals´ information subsystems 

and the personnel rostering information systems were explored for potential data 

element for inclusion in the nursing management information system. The data 

source in the nursing management information system included data to assess 

nursing performance from the patient, clinical process, personnel and financial 

perspectives. 

The sudy identified that core nursing management information needs were in 

the areas of resource utilization, nursing cost-benefit performance, clinical paths 

and continuum of care and quality. Clinical processes included measures of e.g. 

patient waiting times, patient flow, and workload. Measures of nursing care 

intensity indicated distribution of patient acuty.  The amount of per-patient 

nursing care was analyzed giving information which was useful in redefining 

care profile of ward units and reallocation of nursing resources. The data 

warehouse approach, which was based on the information needs to be 

implemented in the nursing management information system created five data 

sets with the required perspectives for analysis. Based on the findings the authors 
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suggested that the nursing management information system should be built using 

the data warehouse approach. In this way it could increase the number of 

available data, bringing new opportunities enriching sources for nursing 

management (Junttila et al., 2007). 

Minimum Data Sets in Nursing 

Data sets are collections of data elements organized for a specific purpose 

(Englebardt & Nelson, 2002). Standard measurement, definitions, and 

classification are established for data, and a uniform data set defines the central 

core of these data. Development of data base requires a common language and a 

standard way to organize data (Johnson et al., 2000). Organized data are essential 

for meeting the needs of health care professionals, administrators and regulatory 

bodies (Charters, 2003). Minimum data sets in health care as standards aim to 

improve patient safety and efficiency, and can also support clinical decision 

making by providing rapid access to scientific findings (Tucker & Stroup, 2007). 

To make nursing visible there is a need for nursing data as part of health care 

minimum data sets (Charters, 2003). Minimum data sets provided with 

standardized terminologies will facilitate health care systems to document 

nursing care using terms that have comparable meanings across hospitals, 

systems, and between countries (Tucker & Stroup, 2007). 

In the USA there are two minimum data sets specific to nursing with 

standardized terms and definitions: the Nursing Minimum Data Set and the 

Nursing Management Minimum Data Set. Both are recognized by the American 

Nurses Association. The American Nurses Association approved the 

establishment of the Nursing Information and Data Set Evaluation Center in 1995 

to review, evaluate against defined criteria, and to recognize information systems 

that support documentation of nursing care within automated nursing information 

systems (American Nurses Association, 2006). The development and use of 

standardized nursing data sets as the international nursing minimum data set 
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(iNMDS) on a global basis has also earned international recognition by the 

International Council of Nurses. This recognition will further influence 

collaboration with the World Health Organization, the International Council of 

Nurses and nations around the world. In this way leadership will be provided to 

advance the development and adoption of minimum data sets in nursing within 

electronic health records both nationally and internationally (Tucker & Stroup, 

2007).  

The Nursing Minimum Data Set (NMDS). The NMDS was developed at a 

conference held in 1985 in the USA. It was built on the concept of the unified 

minimum health data sets. By definition the unified minimum health data set is 

the aggregation of minimum set of standardized elements with uniform 

definitions and categories concerning a specific aspect of the health care system, 

used by multiple data users in the health care delivery system across all types of 

settings (Werley et al., 1991). Building on the concept and by adapting the 

definition for the unified minimum health data set, the NMDS represents the first 

attempt to standardize the collection of essential and comparable core nursing 

data. 

The NMDS is a minimum set of items including information with uniform 

definitions and categories concerning the specific dimensions of nursing. In the 

health care it meets the information needs of multiple data users (Werley et al., 

1991). The data set includes sixteen elements that are organized into three 

categories. Two of the categories are patient or client demographics (including 

five elements), and service elements (including seven elements) but neither of 

them are unique to nursing and can be obtained from other existing data bases in 

the health care. The third category is the nursing care consisting of four elements 

which are nursing diagnosis, nursing intervention, nursing outcome, and intensity 

of nursing care (Johnson et al., 2000; Keenan & Aqullino, 1998; Werley et al., 

1991). Comprised with these sixteen elements the NMDS provides a framework 
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for the creation of standardized, uniform languages in USA and internationally 

(Maas & Delaney, 2004). 

The purpose of the NMDS is; to enable the comparison of nursing data across 

clinical populations, settings, geographical areas, and time; to describe nursing 

care of patients and their families; to explain or project trends in nursing care, 

and; to facilitate nursing research through links with other nursing and health 

care data (Werley et al., 1991). The NMDS received the American Nurses 

Association recognition in 1998 (American Nurses Association, 2009). The 

NMDS as a standardized collection of important nursing data can be aggregated 

in a useful and efficient manner (Kerr, 2000) support clinical decision making in 

nursing, and in the field of researches in nursing practice, outcomes control, and 

quality control. But as the intensity element of the NMDS lack standardization in 

definition and measurement, and does not capture the domain of nursing 

management data need, the NMDS can not fully facilitate management decisions. 

The NMDS also lacks adequate information for the evaluation of financial and 

clinical management of nursing care delivery so further development was done 

through the Nursing Management Minimum Data Set (Huber et al., 1997; Huber 

et al., 1992). 

The Nursing Management Minimum Data Set (NMMDS).The NMMDS 

project began in 1989 when the co-principal investigators of the NMMDS, 

Delaney and Huber, began developing a framework to capture the core nursing 

management data needs (Huber et al., 1997). The development plan was to 

provide a framework to find out what key factors could influence the 

measurement and analysis of nursing care and for the development of a common 

language for nursing management data across settings, and over time (Delaney & 

Huber, 1996). In 1996 an invitational working conference was held in partnership 

by the NMMDS research team and the American Organization of Nurse 

Executives to refine the data set to converge around a cross-settings consensus. 
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The result was approval of standardized NMMDS (Delaney & Huber, 1996; 

Huber & Delaney, 1997). 

The NMMDS provides a well-defined set of data elements needed by nurse 

managers to make management decisions. The data set also empowers nurse 

managers to respond to questions such as costs and quality of nursing care, and 

for analyzing and comparing nursing effectiveness in health care settings 

(Delaney & Huber, 1996; Huber et al., 1997; Huber et al., 1992). The data set is 

comprised of eighteen elements which are grouped into three broad categories: 

environment, nurse care resources, and financial resources (see table 5). Each 

element has standardized definition and measures which are considered to be 

minimum data points most appropriately focusing on the nursing delivery unit 

level. From these level data other data points can be determined by aggregation 

up from these basics and combined to constructed variables addressing 

institutional, network, system, and other aggregates (Delaney & Huber, 1996; 

Huber et al., 1997)  which can be used in all settings in health care delivery. The 

NMMDS received recognition by the American Nurses Association in 1998 and 

is one of the two minimum data sets specific to nursing (American Nurses 

Association, 2009).  
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Table 5. The Nursing Management Minimum Data Set (NMMDS). 

Environment Nurse Care Resources Financial Resources 

Unit Unique Identifier Management Demographic  

Profile 

Payer Type 

Type of Nursing Delivery 

Unit 

Staff  Demographic Profile Reimbursement 

Patient Population Staffing Nursing Delivery Unit 

Budget 

Volume of Nursing 

Delivery Unit 

Satisfaction Expenses 

Care Delivery Structure 

and Outcomes 

  

Patient/Client Accessibility   

Clinical Decision Making 

Complexity 

  

Environmental Complexity   

Autonomy   

Nursing Delivery Unit   

Accreditation   

 

The data set builds on Donabedian´s class ideas of structure, process, and 

outcomes the components for quality measures, the Iowa Model of Nursing 

Administration, and the NMDS. While clinical data sets are being directed 

mostly on data at individual patient level, the NMMDS specifically identifies 

data at unit, institutional, and system levels which can be linked back to an 

individual patient through clinical data sets. Thus the NMMDS as one vital link 



28 

of health care information support systems has the feasibility to be linked to other 

minimum health data sets through relational data base systems (Huber et al., 

1992). Standardization to code the elements of the NMMDS is in the process of 

being incorporated into health care information systems and the data set has been 

approved for inclusion in the logical observation identifier names & codes 

system (LOINC) for electronic health records in the USA (Huber & Delaney, 

2010) 

Many factors together with contextual variables influence the outcome effects 

in the highly complex environment of health care (Maas, Delaney, & Huber, 

1999). Clinical outcomes data usually occurs within the context of the organized 

system of nursing care delivery as part of the health care delivery system. 

NMMDS including standardized contextual variables is designed to identify 

nursings unique managerial data needed to demonstrate nursing effectiveness to 

contribute to multidisciplinary care planning and coordination (Huber et al., 

1997). All of the NMMDS elements are useful for capturing this context. Some 

can be used to describe outcome variables, contextual variables, outcome 

measure in effectiveness research, and some describe specifically the context as 

well as the organizational outcomes. Contextual variables describe the attributes 

of the external environment, such as organizational and provider characteristic. 

Elements capturing organizational and contextual variables as well as outcome 

variables can for example be used for comparison of nursing care between 

similar units in district and inner-city hospitals. Example of organizational 

outcome measure can be the volume of nursing delivery unit as element of cost, 

and nursing care staff satisfaction can be used as an outcome measure in 

effectiveness research (Maas et al., 1999). 

Environment 

The environmental category of the NMMDS contains ten elements that describe 

the context of the environment of nursing care delivery. These elements are: (1) 
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unit unique identifier, (2) type of nursing deliver unit, (3) patient population, (4) 

volume of nursing delivery unit, (5) care delivery structure and outcomes, (6) 

patient accessibility, (7) clinical decision making complexity, (8) environmental 

complexity, (9) autonomy, and (10) nursing delivery unit accreditation (Huber et 

al., 1997; Huber & Delaney, 2005).  

Factors within the environment of health care delivery can influence the 

quality of nursing work environment, nursing outcomes, and patient outcomes 

(Hall & Doran, 2007). In a healthy work environment supporting professional 

practice, the nurse staffing and the quality of nursing work environment maximiz 

the health and well-being of nurses, and the quality of patient outcomes and the 

quality of organizational performance (Clarke & Aiken, 2006; Registered Nurses 

Association of Ontario, 2008). In such work settings structures are designed to 

achieve outcomes as organizational objectives and personal satisfaction to ensure 

patient safety, enhance staff recruitment and retention, and maintain an 

organizations financial viability (American Association of Critical-Care Nurses, 

2005). Work environment structures have an impact on factors that influence 

nurses work effectiveness such as control over professional nursing practice, both 

the content and context. Moreover empowered nurses can reach organizational 

goals to provide quality care at reduced costs if factors in their work 

environments are structured in ways that provide access to information, support 

and resources necessary for getting the job done (Laschinger & Havens, 1996). 

Adams and Bond (2003a) explored the relationship between staff resources, care 

organization at ward level and nurses perception of ward environment among 

825 nurses in a sample of 100 acute hospital wards in the UK. Their findings 

showed that fewer nurses were associated with lower perceived standards of 

professional nursing practice. Hoffart and Woods (1996) defined professional 

nurse practice environment as a system that supports registered nurse control 

over the delivery of nursing care and the care delivery environment. These 
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fundamental elements of healthy work environments and professional nursing 

practice environments are included in the NMMDS. 

Improving the effectiveness in the health care system requires understanding 

of how organizational context affects outcomes such as the organization of 

nursing, hospital staffing, and the delivery of nursing care. Nurses affect patient 

outcomes in part by their direct clinical interventions through the method of care 

delivery, and influence actions of other personnel through the nursing delivery 

unit organization, policies, norms, and culture. A nursing delivery unit that 

devolves a level of authority to nurses consistent with their high level of 

responsibility can enhance patient outcomes. In such settings nurses can exercise 

professional judgment in a timely fashion, exert more control of resources at unit 

level, and establish better relationship with physicians (Aiken, Sochalski, & 

Lake, 1997). A specialized nursing delivery unit with patient differentiation or 

aggregation is an example of such settings. 

In a study by Aiken and Sloane (1997) in service areas of specialized acquired 

immunodeficiency syndrome units they explored whether effects of 

specialization and client differentiation increased the intra organizational status 

of nurses. They found that different organizational forms are reflected in 

differences in the presence of features related to the status and autonomy of 

nurses. Most addressed professional values are nurse autonomy, nurse 

accountability, professional development, and emphasis on high-quality care 

(Hoffart & Woods, 1996). Referring to Kramer and Schmalenberg (2004) 

autonomy is  the freedom to act through knowledge, to make independent clinical 

decisions that exeeds nursing standard practice, bearing in mind the best interest 

of the patient (Kramer & Schmalenberg, 2004). One dimension of autonomy is 

the professional or organizational autonomy referred to as control of nursing 

practice extending to the clinical unit, the nursing department, and the hospital 

(Kramer & Schmalenberg, 2003). Another dimension is the clinical or work 

autonomy referred to as the authority and accountability for one’s work (Huber et 
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al., 2000). Variables concerning type of unit, method of care delivery, control 

over nursing practice, specialty, patient population, and autonomy are all 

included in the environmental category of the NMMDS, and relationship through 

interaction with physicians in the nursing resources category. 

To capture organizational context Aiken and Patrician (2000) conducted a 

study to measure organizational attributes that characterize professional nursing 

practice environment. The purpose based on type of unit or type of hospital was 

to determine whether there was a difference in patient, nurse, and organizational 

outcomes. They used subscales of the Revised Nursing Work Index to measure 

three organizational attributes characterizing an environment that supports 

professional nursing practice: autonomy, control over the work environment 

(practice and setting), and relationships with physicians. Their result suggested 

that the instrument could be used to differentiate nurses who worked within a 

professional practice environment from others and explain differences in nurse 

burnout. It has also been shown that professional practice environments with the 

above organizational attributes in addition to strong leadership ability and 

support, and active participation of nurses in hospital affairs produce better 

patient outcome (Tourangeau, Cranley, & Jeffs, 2006). The NMMDS includes 

variables to measure types of nursing delivery unit (the service area of care 

delivery), autonomy and control over work environment in the environmental 

category, and relationship through interaction with physicians in the nursing care 

resources category. 

In a secondary analysis of data from a larger study, Schmalenberg and Kramer 

(2007) conducted a cross-sectional descriptive design to identify if there are 

differences in staff nurses´ perceptions of the work environment by type of 

intensive care unit where staffing and other structures differ form those of other 

clinical units. Those units included medical, surgical, neonatal, pediatric, and 

medical-surgical intensive care units. They identified organizational structures, 

practice processes, and essential relationships for productive work environment. 
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They used the essentials of magnetism instrument to measure a healthy work 

environment as defined by the American Association of Critical-Care Nurses. 

Essential attributes of a productive work environment included process variables 

(including control over nursing practice, clinical autonomy and clinically 

competence) and outcome variables (including quality of care) by type of 

intensive care unit. Their result was that intensive care units scored above 

average on the essentials of magnetism instrument, and neonatal and pediatric 

units scored higher than other intensive care units in the sample. They concluded 

that the structures of intensive care unit support processes that leads up to job 

satisfaction and high-quality of care for patients, and that such systematic study 

can be used to assist other clinical units in improving work environments. 

Variables concerning type of unit, control over work environment, specialty, 

patient population, clinical autonomy, and clinical outcomes as measure of 

quality of care are all included in the environmental category of the NMMDS. 

Delineation of nurse roles and responsibilities is done by adopting a care 

delivery system at nursing departments to ensure that jobs are meaningful, 

appropriate, satisfying, and that workload is manageable and results in quality 

outcomes (Hoffart & Woods, 1996). However studies on the relationship 

between nurse staffing and care delivery models in relation to patient care quality 

are limited, and the work environment of nurses and the care delivery models 

employed are increasingly complex. Hall and Doran (2004) conducted a study to 

explore the relationships between nurse staffing mix, care delivery model, and 

nurses´ perceptions of the quality and effectiveness of care. Care delivery models 

included total patient care delivery, team nursing, and primary nursing. Nurse 

staffing was categorized as the portion of regulated to unregulated workers, 

registered nurse/registered practical nurse staff mix, an all registered nurse staff 

mix, and a registered nurse, registered practical nurse, and unregulated workers 

staff mix. Quality measures of nurses’ perception of the quality of care provided 

on unit and the capability to meet families’ needs were obtained. They found that 
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total patient care did not contribute to the quality of care identified by nurses, and 

the nurses suggested that other models of care delivery (e.g. primary or team 

nursing) can more contribute to quality and effective nursing care. Variables of 

care delivery models are included in the environmental category, whereas 

variables of nurse staffing are included in the nursing care resources category of 

the NMMDS. 

In a model development of a nurse managers decision support database for 

outcomes evaluation Urden (1996) identified important data elements for data 

collection and analyses of clinical, fiscal, quality, productivity, and care provider 

variables. These data elements were needed to be incorporated into a decision 

support database for nurse mangers that would serve as base line data for 

evaluation of changes in the professional work environment of nursing or the 

institution, and later on for comparative evaluation. For nurse managers it is 

essential to establish the appropriate method for data management. This model of 

outcome evaluation included essential management data needed to serve as a 

point in time benchmarking at different institutional levels, in ongoing 

comparisons (specific time periods), and across institutions. In conclusion Urden 

refers to other data sets, such as the Nursing Management Minimum Data Set, 

the North American Nursing Diagnosis Association, and Nursing Interventions 

Classification that can be integrated to give a comprehensive picture of the 

impact of nursing on all variables in the model. 

The context of nursing care delivery is captured by the environment category 

of the NMMDS. The environmental category measures the first level of data 

aggregation beyond the patient care provider, type of care provided, and 

characteristics including specialty. The category measures the developmental 

focus, interaction focus, and population focus of the patient population served by 

the nursing deliver unit. The amount of provided and available service to patient, 

family, group, or community is measured by the category. The category also 

measures predominant method of care delivery structure including professional 
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and clinical outcomes, and care provider access in time and distance to reach the 

point of care. Clinical decision making complexity is measured by classification 

of patient care e.g. standardized procedures, and along with information system 

recognition and support of computerization at unit or organizational level e.g. 

standardized nursing language. Further the environment category also measures 

environmental complexity and complexity of nursing unit context, participation 

in organization decision making through autonomy, and nursing delivery unit 

accreditation (Delaney & Huber, 1996; Huber & Delaney, 2005). 

Nursing Care Resources 

The nursing care resources category of the NMMDS contains four essential 

elements that describe the context of the human resources aspects of nursing care 

delivery. These elements are: (1) management demographic profile; (2) staff 

demographic profile; (3) staffing (including quantity, turnover, and retention); 

and (4) satisfaction based on position and context (Huber et al., 1997; Huber & 

Delaney, 2005). Information derived from the nursing resource category makes it 

possible to plan strategies and interventions to enhance the human component of 

the delivery system by having ready access to the demographic profile of the 

nursing personnel (Huber et al., 1997). 

Hospitals, nurses, the media, authority, and many others are increasingly 

concerned about nursing shortages and the impact on safety and quality of patient 

care. In many studies evidence has been provided on the relationship between 

hospital nurse staffing and adverse patient outcomes. Findings like these have 

several policy implications such as the need for strengthening the nursing 

profession, monitoring the quality of nursing care, and improving the relationship 

between hospitals and the nursing profession (Buerhaus et al., 2002). In the 

literature there is also evidence about hospital characteristics such as more years 

of nurse experience, a baccalaureate educated registered nurses, effective clinical 

nursing support systems, and intensive professional nursing practice environment 
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that can lead to improved quality of care, lower patient mortality and enhanced 

patient safety (Tourangeau et al., 2006). Competent nurse staffing and the quality 

of the nursing work environment are associated with the quality of patient care. 

Hospitals with poor nurse work environment can increase the risk for adverse 

outcomes including mortality (Clarke & Aiken, 2006) and thus threaten patient 

safety. The NMMDS includes measures of professional and patient outcomes, 

characteristic of practice environment as type of care provided, and 

computerization supporting clinical nursing system as measures of the 

environmental category. In the nursing resource category it measures the 

quantity, turnover, and retention as impact of nursing stability, nurse competence 

and experience as average years in service and profession, and educational level. 

Adams and Bond (2003b) explored relationships between grade mix, staff 

stability, care organization and nursing practice among 825 nurses in a sample of 

100 acute hospital wards in UK. They found strong links between staff stability 

and high standards of professional nursing practice, indicating that staff stability 

is more significant than a rich grade mix. Also in study by Hall et al. (2004) to 

evaluate the effect of different nurse staffing models in relation to costs and 

patient outcomes, it is suggested that the higher the portion of professional nurses 

in the staff mix on medical and surgical units, the lower the rates of medication 

errors and wound infections was. Higher numbers of wound infections were 

linked to less experienced nurses, and as the patient complexity was higher the 

need for nursing resources usage was greater. They highlight that hospital quality 

should be based on valid indicators demonstrating characteristics in relation to 

nursing. This includes measurability by efficient, valid, and reliable methods 

being relevant to patient, healthcare setting, and/or government, and being 

representative of the effects of nursing care (Hall et al., 2004). By monitoring 

patient outcomes, information can be obtained with which to track how staffing 

levels and skill mix changes, and informs nurse managers of better or worse 

outcomes. These are viewed rather as quality indicators than as measures of the 
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impact. With such information nurse staffing can be modified, quality of care 

improved, and other changes in the work environment can be made. From this 

perspective, information is provided as a basis for nursing performance systems 

in hospitals (Buerhaus et al., 2002). The NMMDS includes elements in the 

nursing care resource category demonstrating the characteristics of the nursing 

staff and personnel demographic profile in the nursing delivery unit, and 

professional and clinical outcome measures of care delivery in the environment 

category.  

Findings from Needleman et al. (2002) study on nurse-staffing levels and the 

quality of care in hospitals also clarify the relation between nurse staffing and 

patient outcomes. Their findings indicated that both nursing mix personnel and 

numbers of nurses influenced the quality of care, where higher portion of nursing 

hours provided by registered nurses and greater numbers of nursing care hours 

per day provided by registered nurses related to better quality of patient care. But 

weaknesses of available data, including lack of standardized definition for 

nursing personnel across diverse data sets of multiple states limited their study 

findings. In their study they found 11 states that collected data at hospital level 

on nurse staffing (registered nurses, licenced practical nurses, and aides) and data 

on hospital discharges, whereas only one state collected these data for inpatient 

and outpatient care i.e. at nursing unit level. They emphasize the need to refine 

the measurement of nurse staffing data in standard way and to advance systems 

to routinely assess and monitor the hospital outcomes that are sensitive to nurse 

staffing levels. They also recommend that action should be taken to ensure that 

adequate nursing staff is available to improve the quality of care (Needleman et 

al., 2002). Beuerhaus et al. (2002) have set forth recommendations for action 

related to this, including the development of a minimum uniform data set to 

collect data needed to monitor nurse staffing that captures characteristics of 

hospital nurse staffing data. Characteristics of data should include: uniform 

definitions of nursing categories; all detailed nursing personnel including aides; 
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standard definition of full- and part time equivalent nurse personnel; report nurse 

staffing data by both in- and outpatient setting; report nurse staffing data by 

specific nursing unit level; and data on type of care delivery structure (primary, 

team, functional etc.) (Buerhaus et al., 2002). The NMMDS includes all these 

elements with standardized definitions. In the nursing care resource category all 

these recommended elements are included apart from the element to measure 

type of care delivery structure which is a measure of the environmental category 

at unit level. 

Hall et al. (2000a) similarly found lack of reliable and standardized definitions 

for nursing personnel data including a wide array of occupational codes both with 

in and among ten different hospitals in Canada. Over 20 different job titles for 

nurse managers managing nursing unit were found. Similarly variations were 

identified on job titles for ancillary nursing staff in these hospitals e.g. 

nonprofessional caregivers, nursing aides, unit aides, service assistants, specialty 

aides etc.. The lack of standardized definitions of nursing staff made 

benchmarking and performance comparison almost impossible. They express that 

having more consistency and fewer occupation codes among peer hospitals, 

performance comparison would be made much easier to accomplish (Hall et al., 

2000a). The NMMDS includes standardized terms for all nursing staff personnel 

in the nursing care resource category facilitating retrieval on nurse staffing data. 

Hall et al. (2000b) study explored whether secondary data bases could be used 

to find out variation in nursing and financial resource utilization. The NMMDS 

was used as framework to guide the study with the focus on nurse resources and 

financial resources categories among ten hospitals in Canada. Six adult care 

hospitals provided necessary data considered comparable for the study. In the 

process to develop a set of nursing management data elements merging multiple 

data sources from different hospital sites the research team had to spend a lot of 

time to clean the data elements collected to ensure data comparability. Their 

findings indicated that little variation in nurse utilization was seen among study 
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hospitals, were the overall trend in nursing utilization was affected in terms of 

decreased nursing resources, usually because of funding changes in the health 

care sector. They highlighted the importance of developing a nursing 

management data set to assist in identifying nursing resource utilization allowing 

examination in relation to patient care needs (Hall et al., 2000b). 

The Aiken et al. (2002) study on 232.342 patients of 168 hospitals in 

Pennsylvania USA in 1998-1999 explored the association between the patient-to-

nurse ratio and patient mortality, failure-to-rescue among surgical patients, and 

factors related to nurse retention. The study found important implications for two 

important issues: patient safety and the hospital nursing shortage. They found 

that as the patient-to-nurse ratio was higher the higher the risk-adjusted 30-day 

mortality and failure-to-rescue rate was. When mean patient-to-nurse ratio was 

4:1 it was possible that 4000 of the patient may have died, but if the ratio was 8:1 

the number of patients who my have died increased to over 5000. The study also 

indicated that the nurses with the highest patient-to-nurse ratios were over twice 

as likely to experience job-related burnout and almost twice as likely to 

experience job dissatisfaction. Findings also indicated that burnout and 

dissatisfaction were predictors on nurses´ intentions to leave their job with in a 

year (Aiken et al., 2002). Similarly Rafferty et al. (2007) conducted a study to 

evaluate whether internationally, influences of patient-to-nurse ratio influence 

patient mortality, failure to rescue, and nurse job dissatisfaction, burnout and 

quality of patient care in 30 English acute care hospitals. Their result indicated 

that in hospitals having highest patient-to-nurse ratios 26 percent patient had 

higher mortality, nurses were approximately twice as likely to be dissatisfied 

with their job, showing high burnout levels, and reported lower quality of patient 

care. They concluded that nurse staffing level in English hospitals have similar 

effects on patient outcomes and influences on factors related to nurse retention as 

found in numerous studies conducted primarily in the USA. They also point out 

that problems related to nursing shortage and impacts of variability in nurse 
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staffing levels on patient outcomes should be considered in international context 

(Rafferty et al., 2007). The NMMDS includes variables to measure number of 

hours of care, average hours of care over 24 hours in the environmental category, 

the staff personnel profile, staffing by job classification, and satisfaction in the 

nursing care resources category. 

Main factors influencing nurses to give up or leave their job at hospitals are 

job satisfaction, emotional exhaustion, burnout, high levels of turnover rates, and 

vacancy rates. Therefore it is important for nurse managers to have ready and 

timely access to information on the nursing personnel. Effective retention 

strategies are needed to find factors to motivate nurses to stay employed in 

hospitals, and to address factors contributing to the leave of nurses from hospitals 

(Rosenfeld & Adams, 2008). In the hospital work environment today, many 

nurses are dissatisfied, feel overworked, and are overwhelmed by distractive 

duties (Buerhaus et al., 2002). These include factors such as patient-focused work 

allocation, opportunity to write notes and accountability for patients that 

contribute to nurses´ satisfaction (Mäkinen, Kivimäki, Elovainio, Virtanen, & 

Bond, 2003). Many other factors can be found such as: supervisor support, work-

group cohesion, autonomy, promotional opportunities, work and family conflict, 

staffing adequacy, relationship with physician, salary, stressful work, 

professional career, participation in nursing research and developing projects 

(Gardulf et al., 2005; Gunnarsdottir, Clarke, Rafferty, & Nutbeam, 2007; Kovner, 

Brewer, Wu You-Wu, Cheng, & Suzuki, 2006). Therefore it is important to 

measure variables on staffing and job satisfaction as variety of work related 

characteristics, attributes to work, and demographic characteristics of nurse 

personnel in associated (Ingersoll, Olsan, Drew-Cates, DeVinney, & Davies, 

2002; Sveinsdottir, Biering, & Ramel, 2006). All of these variables are part of the 

nursing care resources category of the NMMDS. 

NMMDS depicts the specific profile of the person that is designated as the 

nurse manager with 24 hour accountability for the unit. It measures nurse 
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competence based on experience in service and profession, educational level, and 

number of available staff. It also measures average turnover and vacancy rate, 

and intention to stay on the job or to quit. Moreover it measures level of job 

satisfaction in relation to position or context (Delaney & Huber, 1996; Huber & 

Delaney, 2005). 

Financial Resources 

The financial resource category of the NMMDS contains four elements that 

provide the most basic data needs to describe the unit level of monetary resources 

for an organization. They are: (1) payer type, (2) reimbursement, (3) nursing 

delivery unit budget (including cost and revenues) and, (4) expenses (Delaney & 

Huber, 1996). These elements can also by aggregation contribute to cost-

reduction strategies on expense, and cost-effective study of the nursing care 

delivery. In addition by having monetary resources showing both direct and 

indirect costs for nursing care delivery at unit, departmental, institutional, and 

system level could improve cost-effectiveness strategies (Huber et al., 1997). 

Health care systems in western countries are financed through health 

insurances, taxes, or direct payment from patients as financial resources, and 

health care systems can be financed by public or private payers. Because of 

problems classifying health care systems based only on how health care is 

provided and paid for in different countries, in recent years it has also been taken 

into account of whether the health care system is voluntary or compulsory. 

According to this generally a distinction is made between three types of health 

care systems: reimbursement, contract or integrated. Most health care systems are 

a mix of all these types. In hospitals the main payment method is fixed budget, 

but hospitals revenue can also be in form of be per diem wages or fee-for-

services. Many health care systems have also moved to cost analysis based on 

medical diagnosis. One of the best known cost analysis system is the DRG, the 

RAI (resident assessment instrument) is most common in nursing homes (Hall & 
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Johannsdottir, 2003). The financial resource category of the NMMDS includes 

variables to value payment methods of voluntary or compulsory health care 

systems by payer type. It also collects data about actual or planned budget, and 

distribution of reimbursement method, contractual method, or integrated methods 

e.g. fee-for-service, per diem, or DRG. 

Demonstrating the effects of management or administrative decision by 

developing mechanisms to make benchmark comparison within and across 

hospital organizations is a challenge to nurse managers (Delaney & Huber, 

1996). Hall et al., (2000b) conducted a study in which they analyzed nursing 

management data for benchmarking. They used NMMDS as a framework to 

guide the analysis of the nursing resource and financial resource categories 

among several adult acute care hospital sites. Selected variables were identified 

for data comparison. Using these selected variables of the nursing resource and 

financial resource categories the authors could respond to questions such as cost 

of inpatient nursing staff that provide patient care and support; costs for nurses in 

relation to patient complexity; the portion of professional nursing staff hours 

used for nurses and cost; portion of the overall patient staff mix and cost; and 

portion of the nonprofessional nursing staff and cost. The authors emphasize the 

utility and importance of nursing management data variables included in the 

NMMDS. These data help nurse managers to defend and control costs of nursing 

care services for cost-effective decision-making strategies in relation to the 

quality of overall staff mix providing nursing service. In addition the authors also 

point out that it would be challenging to benchmark nursing care services within 

or across specialty hospitals or units alike, although they can not compare 

themselves with different specialty sites or non-specialty sites (Hall et al., 

2000b). 

In hospitals reimbursement methods are based primarily on the medical 

diagnosis such as diagnostic-related group (DRG), lacking the different levels of 

nursing intensity, essentially hiding the variability of nursing. By using actual 
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nursing time (intensity) in addition to common hospital billing practices such as 

fixed cost (direct and indirect expenditures) at set daily room rates, it would be 

possible to reclassify patients to appropriate level of service (Welton, Fischer, 

DeGrace, & Zone-Smith, 2006). In addition it could support the budget of 

nursing delivery unit. In this way it would provide a better fit between hospital 

costs, charges, and reimbursement. As the nursing interventions classification has 

been used to identify nursing time as average time needed to perform an 

intervention, type of personnel in relation to educational level delivering care, 

and estimated costs by selected interventions, it can provide potential guidance 

on how nursing billing system could be implemented (Bulechek, Butcher, & 

Dochterman, 2008). 

Welton, Fischer, DeGrace and Zone-Smith (2006) studied the relationship 

between 12 similar adult medical or surgical nursing units at a single academic 

medical center. The specific aim was to find out whether there was significant 

nursing intensity and variability in nursing cost within and across those units. 

The intention was also to identify the relationship between daily nursing costs 

and daily room charges. They used computerized nursing intensity data base 

system to convert nursing intensity scores to an actual hourly nursing time 

equivalent for each day stay. Their findings indicated that nursing care within 

and across the units was highly variable, and that costs associated were not 

reflected in hospital billing practices. They concluded that it would add 

advantage to identify nursing as a revenue center by billing nursing care directly, 

allowing administrative analysis of the financial input of nursing care to the 

hospital reimbursement system. If nursing care costs are significantly different 

from medical costs it would also support adjustment of the DRG for nursing 

intensity providing better estimate of overall hospital expenditures (Welton et al., 

2006). 

The elements of the financial resource category of the NMMDS measure the 

type of payer for nursing care delivered by nursing care delivery unit. It measure 
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payment for service, percent of nursing department total annual budget, and 

expense by direct and indirect cost per nursing delivery unit per year (Delaney & 

Huber, 1996). 

Systems, Outcomes, and Quality of Health Care 

A health care systems is a set of connected independent or interdependent parts, 

or agents as caregivers and patients-bound by a common purpose who react on 

their knowledge. Systems can be broken down into parts but the strength lies in 

the way how these parts come together and are interconnected to fulfill some 

purpose (Institute of Medicine. Committee on Quality Health Care in America, 

2001). Within and among small care systems there are great number of 

interconnections that increases the complexity of the health care, e.g. units in the 

hospital. Health care systems are also complex adaptive systems that tend to 

change their local and larger environments. This can be seen in variation in the 

delivery of health care. Therefore it is necessary to specify some actions to 

improve outcomes in health care services, quality of health  care, (Institute of 

Medicine. Committee on Quality Health Care in America, 2001) and patient 

safety. The health care managers role is to implement the steps necessary for 

redesigning the systems to improve outcomes, quality, and patient safety in 

health care, and to reduce cost and waste. The manager´s job is to optimize the 

whole system (Best & Neuhauser, 2005). Management practices in health care 

takes place within identifiable systems for the purpose to achieve outcomes at the 

patient aggregate, the organization, and the healthcare system level (Gardner et 

al., 1991). 

Outcomes in Health Care Services. Under intensive review during the 1990s 

health care settings were confronted with managed care requirements. This 

generated pressure of cost and competition to control for health care costs while 

also demonstrating quality of care that was being provided (Huber, 2010). Since 

then the outcomes research has emerged as an important methodology for 
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documenting the effectiveness of health care delivery (Burns & Grove, 2005). 

One important reporting method in such documentation is the use of comparative 

data to have valid, reliable and clear information to the outcomes that are 

measured (Huber, 2010). This includes e.g. measures of clinical care provided, 

quality of health care, human resources, and cost for internal and external health 

care management where the conclusive purpose is to guide in decision-making. 

Health care outcomes measurement is gradually becoming more meaningful and 

reflective of patient needs (Porter-O´Grady & Kathy, 2007).  

Patient outcomes data rises generally from three sources. Patient-specific data 

from large databases are derived from discharge summaries which can be 

analyzed at the individual patient level or aggregated including information on 

inpatient length of stay. Patient care unit-level data can be used to monitor rates 

of adverse events usually as standardized per patient day of care. Surveys on 

patient satisfaction and perception of quality aspects can also be used as outcome 

indicators by hospitals (Blegen, 2006). 

Nursing outcomes among other things include nurse perception of job 

satisfaction, job pressure, job threat, role tension, quality of care and nursing 

leadership. In relation to nursing outcomes there are factors within the nursing 

work environment that may have direct effect on nursing outcome that can 

influence patient outcomes such as care delivery structure and coordination of 

care among staff. Therefore it is important to examine the work environment as 

potential factor that influences nursing outcomes (Hall & Doran, 2007). 

Work processes have historically been treated as having more value than their 

outcomes. Therefore it is important to consider the relationship between works, 

workers and the purpose of work that continuously drives value in health care. 

Contextual influences and different factors embedded in the process can affect 

elements of the work and the outcome of the work interacting with work 

processes, and influence both the process and outcome. Here complexity plays its 

part (Porter-O´Grady & Kathy, 2007). Outcomes are success acquired from the 
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efforts to accomplish a goal with increased emphasis set on assessing the 

outcomes and effectiveness of health care delivery (Huber, 2010). Measuring and 

managing care outcomes have resulted from evidence to demonstrate the 

effectiveness, efficiency, and the equity in health care systems effort and actions. 

Effectiveness refers to care that is based on the use of systematically acquired 

evidence to establish whether an intervention, such as a preventive service 

produces better outcomes than option, including the option of doing nothing. 

Enhancing knowledge of effective services in the health care requires that the 

result of the care provided is continously monitored and information used for 

improvement of care for all patients (Institute of Medicine. Committee on 

Quality Health Care in America, 2001). The NMMDS is designed to measure the 

method of care delivery in nursing outcomes management for nursing care 

effectiveness by the predominant method of organizing the delivery and 

accountability of patient care by the nursing delivery unit. Knowledge of 

effective services is also measured by the complexity of clinical decision making 

concerning the nursing delivery care where consideration is given to frequency of 

activities and if required procedures are well understood by providers (Delaney 

& Huber, 1996). Efficiency in health care on the other hand is to get the best 

value for money spent, by use of appropriate resources (Institute of Medicine. 

Committee on Quality Health Care in America, 2001). When adopting practices 

as a response to efficiency pressure it should be done with caution in relation to 

patients safety (Institute of Medicine. Committee on the Work Environment for 

Nurses and Patient Safety, Board on Health Care Services, 2004). The NMMDS 

measures the extent of decision-making power and distribution throughout the 

organization (Delaney & Huber, 1996) as part of efficiency. 

Quality in Health Care. Quality in the health care is the degree of health services 

for individuals and populations. Quality in the health care can increase the 

likelihood of desired health outcomes and is consistent with current professional 

knowledge (Institute of Medicine. Committee on Quality Health Care in 
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America, 2001). Quality problems in the health can occur, however. Quality 

problems typically occur because of fundamental faultiness in the ways care is 

organized as present health care systems often lack the environment, the 

processes, and the abilities needed to ensure that services are safe, effective, 

patient-centred, timely, efficient, and equitable (Institute of Medicine. Committee 

on Quality Health Care in America, 2001). 

Defining and measuring elements in the quality of health care can both be 

easy and difficult. Defining quality depends on where people are located in the 

system of care (e.g. practitioners/providers, patients/families, community) and to 

what magnitude people’s responsibilities are. The elements of quality can be 

evaluated based on structure, process, and outcomes (Donabedian, 1988). 

Structural quality evaluates health system capacities and includes material 

resources (e.g. facilities, equipment, and money), human resources (e.g. number 

and qualifications of personnel), and organizational structure (e.g. staff 

organization and methods of reimbursement). Process quality assesses 

interactions, what is actually done in giving and receiving care. Outcomes offer 

evidence about changes in patients or populations health status, the evaluation of 

the quality and effectiveness of health care delivery (Donabedian, 1988; Institute 

of Medicine. Committee on Quality Health Care in America, 2001). 

The NMMDS builds on Donabedian´s ideas of structure, process, and 

outcomes as components of quality. Examples of measurable structural elements 

include decisional participation, staffing composition, education and experience 

profile of nursing care staff, and the elements of the financial resource. Examples 

of measurable process elements include type of care delivery, patient 

accessibility, method of care delivery, and complexity of clinical decision 

making in delivering nursing care. Examples of measurable outcome elements 

include degree of quality service provided, quality of the work environment, 

advancement of nursing staff quality, nursing staff satisfaction, and 

reimbursement and cost. 
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Patient Safety.  Prevention of harm to patients can be rephrased and presented as 

patient safety. Some errors do result in adverse events and cause harm to patients 

in terms of injury, disability, and even death. Most errors, however, do not result 

in serious harm, rather they result in near misses that could have harmed the 

patient but did not do so as result of actions on chance, prevention, or mitigation. 

As patient safety is indistinguishable from the delivery of quality care the health 

care system must aim at achieving substantial improvements in patient safety for 

preventing errors. For such improvements there is a need for information and 

data systems that will provide immediate access to patient information decision 

support tools for capturing information on patient safety, including both adverse 

events and near misses, as by-product of care (Institute of Medicine: Committee 

on Data Standards for Patient Safety, 2004). In the typical work environment of 

nurses there are many serious threats to patient safety associated with nursing 

care which can be found in four basic components of all organizations. These 

components are organizational management practice, work force deployment 

practices, work design, and organizational culture (Institute of Medicine. 

Committee on the Work Environment for Nurses and Patient Safety, Board on 

Health Care Services, 2004). However, the most visible threats occur on hospital 

inpatient units. Recent research linking nurse staffing to the quality of patient 

care still lack consistent strategies for solutions to enhance patient safety. This 

inconsistency is largely due to dissimilar units of analysis (e.g. hospitals, 

patients, and care units), different measures of nurse staff, different quality 

indicators, and difficulty in creating strategies for the indicators most sensitive to 

nursing care. Therefore policy makers and nurse managers need well founded 

research where standardized data are collected at the patient care unit level. Such 

data must include information about all providers of nursing care, and it must be 

possible to separate direct caregiver hours form support hours. In addition data 

on patient safety must include nurse sensitive indicators (Blegen, 2006). The 

NMMDS is designed to measure all providers of nursing care, volume of nursing 



48 

delivery unit (e.g. caregiver hours), care delivery sturctur and outcomes, and 

clinical and professional outcomes. 

Nursing Staff in Pediatric Units 

Pediatric units belong to specific areas where nursing is substantially different. 

Nursing in pediatric units can include intensive care of a premature baby, care of 

a sick children and adolescent, and promote the health of a well child 

(Canterbury Christ Church Univeristy, 2009). Long standing policy requirements 

however to report on specifically trained nurses who care for children, and that 

children should have special facilities within hospital units has been needed 

(Welling, 2006). Nurses have a major role to play in the effort to protect and 

promote children’s health. In Europe The Pediatric Nursing Associations of 

Europe was formed in 2003, a regional grouping of The International Association 

of Paediatric Nursing to strengthen nurses voices in child health policy (Smith, 

2007b). The Pediatric Nursing Associations of Europe main task is to protect and 

promote the rights and health of children and to provide specialized health care 

services that meet the need of childrens and their families in hospitals or 

communities (Smith, 2007b). The variety of specialized health care services to 

children requires pediatric nurses to ground their work on a strong underpinning 

knowledge base for delivering effective nursing interventions at the same time as 

they empower children and their families within health care environment 

(Canterbury Christ Church Univeristy, 2009). Consensus position statement by 

the Pediatric Nursing Associations of Europe was developed on topics such a 

regulation and educational preparation which has been used e.g. at national levels 

as new ways for identifying pediatric nurses on some national nursing registers 

(Smith, 2007b). The statement includes that children and young people should 

have the right to be cared for by appropriately qualified and educated nursing 

staff, and their families should have the rights to know and be informed that 

nurses caring for their child are specifically educated and competent. A position 
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statement by the Pediatric Nursing Associations of Europe about education and a 

competency framework has also been produced. To recognize educational 

preparation several countries have already began to evaluate their current 

programs and are beginning to introduce specific programs at both pre and post 

registration level for pediatric nurses (International Association of Pediatric 

Nurses, 2007b). In Iceland staff developmental plan for nurses and midwives at 

the Childrens hospital at the Landspitli - National University Hospital of Iceland 

(LUH) in Reykjavik was set forth in 2008 to promote the pediatric nursing and to 

support and coordinate reception for newly employed nurses. The plan includes 

e.g. short and long-term aims for staff development and precondition for success 

(Gunnarsdottir, Thorlacius, & Sigurdardottir, 2008). 

The Pediatric Nursing Associations of Europe conducted a survey to establish 

the evidence bases about the minimum staffing requirement to ensure safer 

pediatric nursing care across Europe in 2007. Findings of the survey revealed 

variations and also similarities. Findings revealed that the ratio in general 

pediatric nursing units in Iceland was above 70 percent registered pediatric 

nurses to 30 percent nursing support staff during the day but not in the evening or 

night. In the neonatal intensive care unit in Iceland 1 registered nurse to 1 baby is 

required to this level of care with the variation of 1 nurse to 2-3 babies according 

to the survey (Smith, 2007a).  

By sharing examples of good practice, developments and initiatives it can 

form the foundation to facilitate focused research for the future in pediatric 

nursing (International Association of Pediatric Nurses, 2007a; Smith, 2007b). 

NMMDS includes measures of nurse educational level, experience at institution, 

in position, and in profession in the nursing care resources category. The 

NMMDS also includes measures of professional outcomes in the environmental 

category. 
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Summary 

A systematic strategy to collect data in a way that is manageable, reasonable, and 

affordable is essential in the health care system. Standardization allows 

comparison both within and across healthcare delivery systems, nationally and 

internationally. The importance of standardized data sets supporting the diverse 

information needs of nurse managers necessitate data that are measurable and 

reflective of nursing practice.  By using standardized nursing management data 

set included in nursing information systems as part of health care information 

systems, nursing managers and leaders will receive opportunity to better 

compare, analyze and benchmark nursing practice. As pediatric units and the 

nursing specialty is substantially different from the common there is a need for 

specifically trained nurses to provide specialized health care services to childrens 

and their families. This requires recognition of special educational preparation 

and strong knowledgebase to deliver effective pediatric nursing. The NMMDS 

provides a well-defined set of data elements needed by nurse managers to make 

management decisions and to describe the characteristics of the specialty. The 

NMMDS with standardized contextual variables as well as outcome variables is 

designed to identify nursings unique managerial data needed to demonstrate 

nursing effectiveness to contribute to multidisciplinary care planning and 

coordination. 

Factors within the environment of health care delivery influence the quality of 

nursing work environment, nursing outcomes, and patient outcomes. Nursing 

outcomes include nurse perception of job satisfaction, job pressure, role tension, 

quality of care and nursing leadership. It has been shown that hospital 

characteristics such as more years of nurse experience, a baccalaureate educated 

registered nurses, effective clinical nursing support systems, and intensive 

professional nursing practice environment can lead to improved quality of care, 

lower patient mortality and enhanced patient safety. It has also been shown that 

higher portion of nursing hours provided by registered nurses and greater 
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numbers of nursing care hours per day provided by registered nurses relates to 

better quality of patient care. Therefore the NMMDS facilitates nurse managers 

to make informed decisions necessary for nursing to make often invisible nursing 

data into visible, productive data that can be aggregated to determine the nature, 

cost, and effect of nursing practice in the common and the specialty health care 

service. 
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Method 

The purpose of this research was twofold: (1) to describe the characteristics of 

pediatric units in Icelandic hospitals including neonatal intensive care by using 

the Nursing Management Minimum Data Set – Icelandic survey (NMMDS-ICE 

survey), and (2) to describe wherefrom the nurse managers of pediatric units in 

Icelandic hospitals retrieve (collect) data to respond to the NMMDS-ICE survey. 

The study method was quantitative method. Quantitative method primarily builds 

on collecting and treating objective and measurable data through descriptive 

statistical procedures (Polit & Hungler, 1997). 

Study Design 

The study design was a non-experimental descriptive survey. This study design 

was selected as descriptive studies are designed to gain more information about 

characteristics within a specific field of study for the purpose of determining 

what others in similar situations are doing (Burns & Grove, 2005) where the 

researcher collects data without introducing any new treatments or changes (Polit 

& Hungler, 1997). Avoiding biases in descriptive design is achieved through 

conceptual and operational definitions of variables, sample selection and size of 

sample, use of valid and reliable instruments, and data collection procedures 

(Polit & Hungler, 1997). 

Study Setting 

Data were collected in May and June 2009. There were six defined pediatric units 

at the Children´s hospital at the Landspitali - University Hospital of Iceland 

(LUH) in Reykjavik and one pediatric unit at the Hospital in Akureyri (FSA) 

local district hospital in Akureyri. Pediatric and adolescent psychiatry units were 

excluded from the study. There are no other units defined as pediatric units in 

Icelandic hospitals. In Iceland the population has ranged around 330.000 in the 

last years. 
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The study setting included four pediatric units in Icelandic hospitals. Three of 

four study units belong to the Children´s hospital at the LUH. These units are: (1) 

one outpatient pediatric unit, (2) a 13 bed inpatient pediatric medical unit, (3) a 

22 bed neonatal intensive care unit (level III neonatal critical care unit 4 beds, 

level II neonatal-intermediate care unit 6 beds, level I neonatal-continuing care 

unit 12 beds). The fourth study unit, the 9 bed pediatric outpatient/ daycare/ 

medical/ surgical/ neonatal unit belong to the Hospital in Akureyri (FSA). 

At the Children´s hospital at the LUH in 2006 arrivals to the outpatient 

pediatric unit were 11.307. Total inpatient numbers at the pediatric medical unit 

in 2006 were 1.213, patient days were 3.671, and average length of stay was 3 

days. Total inpatient number at the neonatal intensive care unit in 2006 were 854, 

whereas 410 were inpatient days (48%), and 444 (52%) were daycare patient. 

Average length of stay ranged from several hours up to 6-8 months (Landspitali 

University Hospital: Barnaspitali Hringsins, 2007). At the Hospital in Akureyri 

(FSA) in 2006 total visits to the outpatient and day care were 401. Total inpatient 

numbers at the pediatric unit were 466, and patient days were 1.093. Average 

length of stay was 2.3 (Sjukrahusid a Akureyri, 2007). Access to newer data is 

limited, and changes have occurred affecting view of data e.g. the pediatric 

medical unit at the Children´s hospital at LUH has been combined to the 

pediatric surgical unit and to the pediatric high-dependency service. Aggregated 

data on beds on units, arrivals, inpatient numbers, patient days, and average 

length of stay were also collected by pediatric nurse managers in this study and 

are presented in the result chapter.  

Ethical consideration 

Permission to conduct the study was obtained from the Ethical administration 

research committee of the Landspitali - National University Hospital of Iceland 

(nr. 05/2009, 20. April 2009), (see appendix 1), and the Inter-disciplinary ethical 

committee of the Hospital in Akureyri (FSA) (nr. 136, 27. January 2009), (see 
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appendix 2). The study was also announced to The Protection of Privacy (nr. 

S4221/ 2009, 29. January 2009), (see appendix 3). An introduction and informed 

letters to participate in the study was obtained through mailed informed consent. 

As the study had no foreseeable or had minimal risk to the human subjects the 

study was thought to be identified as exempt human subject’s research. To 

protect the privacy of participants the NMMDS-ICE survey did not contain any 

representative identifiers that could be attributed to any of the pediatric units or 

participants. All the surveys and the data collection forms were labeled each with 

specific code only known to the researcher. 

Population and Sample 

The target population for this study were all hospital units in Iceland 

characterized as pediatric units including both in- and outpatient units (N=7), the 

nurse unit managers representing each unit, and nurses employed at the units. 

Permission was only grannted for three of six units at the LUH. Therefore simple 

random sampling method was used to select study units at the Childrens hospital 

at the LUH. Pediatric units names were written on slips of paper, placed in a 

basket, mixed well, and then one slip was drawn out at time until the desired 

sample sizes was reached. Permission was granted for the unit at the Hospital in 

Akureyri (FSA). This case sample then included four pediatric units in Icelandic 

hospitals (N=4), and nurse managers and nurses employed at these units.  

Instrument 

The NMMDS-ICE survey (instrument) (see appendix 4) was used in this study 

with permission from the translator Audur Hardardottir (see appendix 5) through 

acceptance of the authors of the NMMDS, Huber and Delaney. The NMMDS-

ICE survey is a translation of the NMMDS survey (2005). The work on the 

development of the NMMDS began in 1989 and the survey received recognition 

by the American Nurses Association in 1998 as minimum data set specific to 

nursing (American Nurses Association, 2009).The NMMDS survey has been 
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tested for its validity and for its usefulness in varietal settings and sites across the 

USA, and the survey is being refined through use in practice (Delaney & Huber, 

1996; Delaney & Huber, 1997; Huber & Delaney, 1997; Huber et al., 1997) 

where previous data elements are in the process of being updated (Huber & 

Delaney, 2010). The NMMDS survey has been translated forward and backward 

from English to Icelandic and from Icelandic to English to reach consensus of the 

translation of the NMMDS-ICE survey. The NMMDS-ICE survey has also been 

approved through panel of nurse experts, and was pilot tested in February 2009 

(Hardardottir, in press). The NMMDS survey contains 18 data elements clustered 

into three categories: (1) environment, (2) nurse care resources, and (3) financial 

resources. The NMMDS-ICE survey used in this study contains 16 of the 18 data 

elements of the NMMDS in the Icelandic translation. The element Patient/Client 

Accessibility (06) was not used in this study following result of the pilot study, 

and the element Nursing Delivery Unit/Service Accreditation (10) was excluded 

from the survey determined by expert panel as not being applicable in Icelandic 

health care settings. 

Validity. Instrument validity is a decision of the extent to which the instrument 

actually reflects the abstract construct being examined (Burns & Grove, 2005). 

Valid measures really reflect expected results of the measure if it is indeed valid 

(Rossi, Lipsey, & Freeman, 2004). The process of defining the validity of an 

instrument requires years of work. Validity is currently considered as a single 

broad method of measurement evaluation referred to as construct validity where 

other previously identified types of validity are considered evidence of construct 

validity such as content-related validity evidence (Burns & Grove, 2005). 

The fit between the conceptual definitions and operational definitions of 

variable is examined through construct validity. Concepts are defined within a 

framework which provides the basis for the development of operational 

definitions of variables (Burns & Grove, 2005), an approach to organize and 

classify measures, thereby directly influencing the design and selection of 
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measures (Needleman, Kurtzman, & Kizer, 2007). Construct validity determines 

whether an instrument precisely measures the concept it should be measuring 

(Burns & Grove, 2005). For example, to capture the domain of nursing 

management data needs there is a need to identify, define, and measure essential 

variables. This is achieved through conceptual framework that specifically 

identifies nursing management variables. Conceptual frameworks for the 

research of the NMMDS builds on Donabedians ideas of structure, process, and 

outcomes as component for quality measure, the Iowa Model of Nursing 

Administration, and the Nursing Minimum Data Set (NMDS) (Delaney & Huber, 

1997; Huber et al., 1992). 

Content-related validity evidence is obtained from the literature, 

representatives of the relevant population and content experts (Burns & Grove, 

2005). Content-related validity evidence examines the scope of whether the 

method of measurement includes all the major elements relevant to the construct 

being measured (Burns & Grove, 2005). This means that the adequacy of 

measurement method is expected to be representative to all relevant elements of 

the construct. The NMMDS was developed through grounded theory, extensive 

review of the literature, focus groups, expert review panels, national Delphi 

surveys, cross-sectional surveys, and a national consensus conference consensus-

building workshop in partnership with the American Organization of Nurse 

Executives to determine and asses the construct and content validity on the 

necessity, clarity, and collectability of the NMMDS (Delaney & Huber, 1996; 

Delaney & Huber, 1997). An expert panel of Icelandic nurse administrators 

assessed construct and content validity on necessity, clarity and collectability of 

the translated instrument, reaching consensus (Hardardottir, in press) 

Study design validity. Study validity measures the truth or accuracy of a claim 

and refers to the extent to which the study is an accurate reflection of reality. 

Threats to the validity must be considered enhance the integrity and to make 

judgment about findings (Burns & Grove, 2005). One way for evaluating the 
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design validity of a study is to assess the internal and external validity (Polit & 

Hungler, 1997). 

Scope of the effects detected as a true reflection of reality in a study is internal 

validity (Burns & Grove, 2005). In this study the subjects were chosen as case 

sample of hospital units in Icelandic hospitals characterized as pediatric units. 

Because of this, subjects selected for this study may cause selection bias and the 

study sample may differ in some parts from other samples in Icelandic hospitals. 

External validity refers to the generalizability of the study findings to other 

settings or samples, beyond the sample used in the study (Burns & Grove, 2005; 

Polit & Hungler, 1997). To make judgment of threats to external validity and to 

minimize bias it is important to report subjects who refuse to participate in the 

study (Burns & Grove, 2005). To some extent, the significance of the findings 

from this study has limited generalization because of the small sample size. 

Sample size included four out of seven pediatric units at the time the study took 

place or 57% defined pediatric units in Icelandic hospitals. However the findings 

could be meaningful to the sample and settings being studied, and could be useful 

in further validation of the NMMDS-ICE survey in Icelandic hospital units. 

Study procedure 

After receiving approval from the Ethical administration research committee at 

the LUH and Inter-disciplinary ethical committee at the Hospital in Akureyri 

(FSA), the nursing director of pediatric division in one hospital LUH and the 

nurse executive director of the other hospital FSA were contacted through mailed 

introduction and informed consent letter to acquire approval for the study to take 

place at their site (see appendix 6). Included was a stamped envelope with 

mailing address of the researcher for confirmation. They granted permission. 

Also included were mailed introduction and informed consent letter and the 

NMMDS-ICE survey which was sent to all nurse unit managers (see appendix 7) 

representing each study unit in both hospitals to acquire their approval to 
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participate in the study. The nursing director of the pediatric division in LUH and 

nurse executive director of the Hospital in Akureyri (FSA) were asked to hand 

these letters over to the nurse managers representing study units. Those unit 

managers who agreed to participate were asked in the introduction letters to 

undersign the informed consent letters and send them to the researcher for 

confirmation. Included was stamped envelope with mailing address of the 

researcher. The mailed introduction and informed consent letter was in double 

writing so that the participant could keep one copy. All four nurse unit managers 

agreed to participate. Then the pediatric unit managers at study units were 

contacted through a brief telephone interview where the study was clarified to 

some extent, the NMMDS-ICE survey discussed, and information acquired about 

how many nurses were employed at each unit. Following these first telephone 

interviews the researcher sent introduction letters including the Appendix A: 

Data Collection Forms – Individual questionnaire to the pediatric unit managers 

assigned to all nurses employed at each study unit (see appendix 8). Enclosed 

were sealed boxes for each study unit to collect the Appendix A: Data Collection 

Forms – Individual questionnaire. The pediatric unit managers were asked to 

hand these letters and questionnaires over to the nurses employed at each study 

unit who were willing to participate. The nurses were considered to have given 

written informed consent for participation by answering the Appendix A: Data 

Collection Forms – Individual questionnaire. A brief telephone interview with 

the pediatric unit managers was organized for one or two times over three week 

period to assist with possible vague items following the completion of the survey, 

and to receive feedback on the survey. Response rate to the NMMDS-ICE 

survey, Appendix A: Data Collection Forms – Individual questionnaire and 

participation in telephone interviews are presented in table 6. 
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Table 6. Overview of response rate. 

Procedure  Sample size Responding Response rate 

(%) 

NMMDS-ICE survey 4 4 100 

Appendix A: Data Collection Forms –

Individual questionnaire 

74 51 68,9 

Telephone interview 4 4 100 

Data Collection 

Pediatric unit managers collected the data to respond to the NMMDS-ICE survey 

where the researcher was involved in the process to some extent without 

introducing any new treatments or changes. The data collection was performed 

through mailed questionnaire followed by brief telephone interviews. The 

researcher collected the data of the Appendix A: Data Collection Forms – 

Individual questionnaire from nurses employed at the four study units. 

A questionnaire as printed self-report form is designed to obtain information 

through written response. Advantage of using this technique is that questionnaire 

can be distributed to large sample, direct or through mail. As questions are 

presented in more consistent manner, the risk of bias is lessened to those of 

interviews. Consistency in the way questionnaire is administered also increases 

the validity, meaning that all participants will receive the questionnaire in the 

same way. Disadvantages include less in depth questions and participants are 

unable to ask for clarification of questions. As the questionnaire becomes longer 

there is also a risk for more questions to be left blank and there is a risk for fewer 

participants to respond. In comparison with other forms of self-reporting the 

response rate to questionnaire is usually small or 25% to 30% which frequently 

makes it difficult to obtain representative sample (Burns & Grove, 2005).  

Interviews involves verbal communication conducted e.g. face to face or 

through telephone. This measurement strategy is common in descriptive studies 
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(Burns & Grove, 2005). In this study brief telephone interviews were prepared to 

clarify the study to the nurse managers of the pediatric units and to discuss 

accessibility, collectability, clarity, and necessity of the NMMDS-ICE survey 

data. Two follow-up telephone interviews were conducted following the 

completion of the survey for support. The advantages of using this technique 

allow the researcher to explore more in-depth meaning of the information 

received, and to facilitate cooperation. The response rate is also thought to be 

higher in interviews than to questionnaires, so a more representative sample can 

be obtained. Disadvantages on the other hand includes that interviews are more 

time consuming and costly than if questionnaires are applied, and thus they can 

limit the sample size. Other disadvantages can be detected through interviews 

such as subject bias which is always a threat to the validity, and inconsistency in 

data collection can occur from one participant to another (Burns & Grove, 2005). 

In this study the researcher performed all the telephone interviews and sent 

the questionnaire to all participants thus minimizing subject bias. Telephone 

interviews averaged from about 15 to 60 minutes. Time for participants (nurse 

managers) to respond and collect NMMDS-ICE data was estimated 3 to 3.5 

hours, and data collection process was estimated to last over three weeks. Time 

for participants (nurse employed at study units) to respond to the questionnaire 

was estimated 5-10 minutes and to last over three weeks. 

Data management and analysis 

Of the eighteen data elements of the NMMDS, sixteen of seventeen data 

elements translated for the NMMDS-ICE survey were collected for this study 

including sub-elements, variables, and sub-variables of the NMMDS-ICE survey 

(see tabel 7). The element Patient/Client Accessibility (06) of the NMMDS was 

not used in this study following result of pilot study. Only one of the data 

elements of the NMMDS was excluded from the survey, the element Nursing 
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Delivery Unit/Service Accreditation (10) which was considered as not being 

applicable in Icelandic health care settings. 

 

Table 7. The Nursing Management Minimum Data Set-ICE elements collected. 

Data elements collected  NMMDS-ICE categories 

Unit Unique/Service Identifier (01) Environment 

Type of Nursing Delivery Unit/Service (02) Environment 

Patient Population (03) Environment 

Volume of Nursing Delivery Unit/Service (04) Environment 

Care Delivery Structure and Outcomes (05) Environment 

Clinical Decision Making Complexity (07) Environment 

Environmental Complexity (08) Environment 

Autonomy (09) Environment 

Management Demographic  Profile (11) Nursing Care resources 

Staff Demographic Profile (12) 

Staffing (13) 

Nursing Care resources 

Nursing Care resources 

Satisfaction (14) Nursing Care Resources 

Payer Type (15) Financial resources 

Reimbursement (16) Financial resources 

Nursing Delivery Unit/Service Budget (17) Financial resources 

Expenses (18) Financial resources 

 

All sub-elements, variables and sub-variables of the NMMDS data elements were 

translated for the NMMDS-ICE survey. However several sub-elements, variables 

and sub-variables of the NMMDS data elements were excluded determined by 

expert panel as not being applicable in Icelandic health care settings. Some of the 

variables or sub- variables were also adapted and some new added for the 
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NMMDS-ICE survey being needed to report on in the Icelandic health care 

environment.  

All variables and sub-variables of the part I of the Appendix A: Data 

Collection Forms – Individual were translated for the NMMDS-ICE survey. This 

collection form was used to collect data of the nursing staff and personnel for the 

element Staff Demographic Profile (12). However, several variables and sub-

variables were excluded in the translation of the part I of the Appendix A: Data 

Collection Forms – Individual determined by expert panel as not being applicable 

in Icelandic health care settings. Some of the variables were also adapted and 

some new added being needed to report on in the Icelandic health care 

environment. Part I of the Appendix A: Data Collection Forms – Individual of 

the NMMDS-ICE survey includes three categories. Those categories are: (1) 

primary role including five variables, (2) education including nine variables, and 

(3) demographic information including six variables (and three sub-variables). 

No variable of Part II of the Appendix A: Data Collection Forms – Individual 

of the NMMDS-ICE survey was excluded. This collection form is used to collect 

data from the direct care staff for the element Satisfaction (14). This part includes 

two categories one for satisfaction in position, and one for satisfaction in context 

each including five questions to be ranked by number. 

The data collected were exported into a Microsoft Excel file from the text 

document for analysis. Descriptive methodology for data analysis was performed 

by using percentage and frequency tables, and bar graphs figures as suitable. In 

addition valuable information was acquired from the telephone interviews (see 

table 8). Data presented in some tables are aggregated for each study unit as A, 

B, C, and D, and sometimes only aggregated as total of all units. This was done 

to protect the privacy of participants and to avoid that data presented did not 

contain any representative identifiers that could be attributed to any of the 

pediatric units or participants. 
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Table 8. Statistical analysis for answering research questions. 

Research questions  Statistical analysis 

1. What are the characteristics of the environment in 

pediatric units in Icelandic hospitals? 

Frequency/percentage 

2. What are the characteristics of the nursing care resources 

in pediatric units in Icelandic hospitals? 

Frequency/percentage 

3. What are the characteristics of the financial resources in 

pediatric units in Icelandic hospitals? 

Frequency/percentage 

5. Wherefrom do nurse managers in pediatric units in 

Icelandic hospitals retrieve data to respond to the 

NMMDS-ICE survey?  

Frequency/percentage 

 

 

Summary 

The study method was quantitative where descriptive methodology was used. 

The target population was all hospital units (N=7) in Iceland characterized as 

pediatric units, the nurse unit managers representing each unit, and nurses 

(N=74) employed at the units. Permission was granted for the only pediatric unit 

in the Hospital in Akureyri (FSA), and permission was granted for three of six 

pediatric units in Landspitali - University Hospital of Iceland (LUH). By use of 

simple random sampling method study units from LUH were selected, and a 

study unit in the hospital in Akureyri was selected as a convenient sample. After 

receiving approval to conduct the study, the NMMDS-ICE survey including 16 

elements was sent to the pediatric nurse managers who all agreed to participate. 

The Appendix A: Data Collection Forms Individual was included to be handed 

over to all nurses employed at study units. Telephone interviews were conducted 

to explore more in-depth meaning of informations. Descriptive methodology for 

data analysis was performed by using percentage and frequency tables, and bar 

graphs as suitable. In addition valuable, information was acquired from the 

telephone interviews. 
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Results 

Data were collected from four pediatric units in two Icelandic hospitals 

representing the sample size and the nursing unit managers representing each 

unit. All the nursing unit managers returned the NMMDS-ICE survey for a 

response rate of 100% (N=4), and all joined in the telephone calls (N=4). 

Additionally data were collected from nurses employed at all the four pediatric 

units. Of 74 nurses, 51 returned the Appendix A: Data Collection Forms – 

Individual questionnaire as part of the NMMDS-ICE survey (Staff Demographic 

Profile (12) and Satisfaction (14)) for a response rate of 68.9% (n=51) (see table 

6). 

Research Question Number One 

What are the characteristics of the environment in pediatric units in Icelandic 

hospitals? 

Unit Unique Identifier (01) 

This element specifies the unique identifier identified by the pediatric units in 

Icelandic hospitals where the majority of patient care is delivered. This is the first 

level of data aggregation above the patient care provider (Huber & Delaney, 

2005). All the pediatric units (N=4) could provide data on all variables of this 

element. The unique facility identifier was specified in serial numbers. The 

unique service identifier was specified in sub-categories in accordance to law of 

healthcare in Iceland. According to law of healthcare in Iceland (Log um 

heilbrigðisþjónustu, 2008) health care services is to be categorized into one or 

more category of: (1) health care employee occupational clinic, (2) specialized 

health care organizations, (3) specialized hospital services, (4) regional hospital, 

(5) nursinghomes and nursing beds, and (6) primary health care institutions. 

Three units specified unique service identifier as specialized hospital services, 

and one unit specified unique service identifier as specialized health care 
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organizations and as regional hospital. Description of the unique services names 

are Landspítali University Hospital and Hospital in Akureyri. Unique pediatric 

unit identifier was specified in numbers and the unique pediatric unit names in 

terms. The geographical location was specified in terms and postal location was 

specified in postcodes and terms.  

Type of Nursing Delivery Unit (02) 

This element specifies most accurately the type of organization or services and 

level of care provided by the nursing delivery unit identified in percents (Delaney 

& Huber, 1996; Huber & Delaney, 2005). Aggregated data for each pediatric unit 

equals totally to 100%. All the pediatric units (N=4) could provide data on their 

specific type of nursing delivery unit in percents. Those were: emergency 

service, observation, hospital acute inpatient, hospital based critical care 

inpatient, and hospital base outpatient (see tabel 9). The most common type of 

nursing delivery unit and level of care delivered aggregated were hospital acute 

inpatient 48% and second most common type was hospital based critical care 

inpatient 14.5%. 

Table 9. Type of Nursing Delivery Unit. 

Type of Nursing Delivery Unit identified Total (%) 

Emergency service 8.75 

Observation 3.75 

Hospital acute inpatient 48.0 

Hospital based critical care inpatient 14.5 

Hospital based outpatient 25.0 

Total  100% 
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Patient Population (03) 

This element specifies the characteristic of the patient population served by the 

nursing delivery unit, including sub-elements. Those are: specialty (03.1), 

developmental focus (03.2), interaction focus (03.3), and population focus (03.4) 

( Dealney, 1996; Huber & Delaney, 2005). 

Specialty (03.1). There are 39 variables on specialty included in the NMMDS-

ICE survey. Only one unit provided data on specialty in percent as critical care, 

neonatal being 100% of their specialty. The other three units provided data by 

checking () every service that best specified their services without separating 

information into percents. Data from the only unit who provide percentage on 

specialty were converted into as checked (100% = ) to be used with data from 

the other units for aggregation. Aggregated data of specialty identified by the 

pediatric units are shown in table 10. Most common specialties describing the 

patient population served by the nursing delivery units were diabetes and 

child/pediatric specialty services.  
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Table 10. Specialty. 

Specialty identified by checked () Total number of pediatric untis checked 

() 

Cardiology 2 

Communicable disease 1 

Critical care, neonatal 2 

Diabetes 3 

Hematology 1 

Child/pediatric 3 

Neurology 2 

Oncology 2 

Pain 1 

Pulmonary 1 

Rheumatology 1 

Surgical 1 

Genetic counseling 1 

 

Developmental focus (03.2). Variables on developmental focus included in the 

NMMDS-ICE survey are categorized from fetal to end of life ending on the item 

mixed (all ages). All the pediatric units (N=4) provided data on five variables of 

this sub-element. These variables are: infant, toddler, early childhood, elementary 

middle school, and adolescent. One pediatric unit reported 80% of developmental 

focus as infant (age 0-12 months), toddler (age 13-23 months), and early 

childhood (age 2-5 years) without separation or further explanation missing data 

on 20% of the population of developmental focus. Most common developmental 
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focus was infant ranging from 19-100 percent (%), and second most commonly 

was elementary/middle school ranging from 20-28%. Aggregated data of 

developmental focus identified by the pediatric units are presented in table 11. 

Table 11. Developmental Focus. 

Developmental Focus Aggregated response rate (%)
*
  

Infant (age 0-12 months) 49.7 

Toddler (age 13-23 months) 10 

Early childhood (age 2-5 years) 10.7 

Elementary/ middle school (age 6-12 years) 16 

Adolescent (age 13-18 years) 13.6 

Total 100% 

*One unit reported 80% of developmental focus as infant, toddler, and early childhood without separation or 
further explanation, not included in the calculation here for aggregation. 

 

Interaction focus (03.3). Three variables on interaction focus are included in 

the NMMDS-ICE survey categorized as: individual, family, or group. All the 

pediatric units (N=4) could provide data on this sub-element. One pediatric unit 

reported individual and family interaction of 100%, without separation or further 

explanation. Most commonly interaction focus was family. Aggregated data of 

interaction focus identified by the pediatric units are presented in table 12. 
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Table 12. Interaction Focus. 

Interaction Focus 

identified in % 

Unit A Unit B Unit C Unit D
*
 Aggregated 

response rate 

(%) 

Individual 50 50 3 X 34 

Family 50 50 97 X 66 

Total 100% 100% 100% 100% 100% 

* Unit D reported 100% of interaction focus as individual and family without separation or further explanation, 

not calculated here for aggregation. 

 

Population focus (03.4). Seven variables on population focus are included in 

the NMMDS-ICE survey. These are: city/town, district, county, province, region, 

national, and international. All the pediatric units (N=4) could provide data on 

this sub-element. Population, nation was most commonly reported. Aggregated 

data of population focus identified by the pediatric units are presented in table 13. 

Table 13. Population Focus. 

Population Focus identified in % Aggregated response rate (%) 

Population, province 25 

Population, nation 71 

Population, international 4 

Total 100% 

 

Volume of Nursing Delivery Unit (04) 

This element specifies the type of encounter(s) (volume measure of unit of 

service) that are used on the nursing delivery unit, the number of hours of care 

designated for each type of encounter, the average number of encounters 
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delivered per 24 hours for the reporting year, and the maximum number of 

encounters that could be provided availabel during a 24-hour period (D. Huber & 

Delaney, 2005). One sub-element is included in the NMMDS-ICE survey and 

presented in two ways for data collection subjected to type of unit or service 

(divided here as A and B). This sub-element is patient (04.1). Presented as A the 

types of encounter of the sub-element patient are: outpatient/daycare (04.101), 

unit (04.102), visits (04.103), programs (04.107), and classes (04.108) including 

six categories. Presented as B the types of encounter of the sub-element patient 

are: outpatient (04.101), programs (04.107), and classes (04.108) including 4 

categories. Data were not collected on visits, programs or classes. 

Each type of encounter for the sub-element patient A are to be rated in 

numbers for each of the six categories. Two units responded to the NMMD-ICE 

survey for the variable outpatient/daycare (see table 14).  

Table 14. Volume of Nursing Delivery – Outpatient/Daycare. 

Categories of type of encounter 

– Outpatient / Daycare
* 

Mean aggregated data in 

numbers 

Numbers of beds on the unit - 

Numbers of encounter/hospital stays 463 

Numbers of patient days 303.5 

Average patient days on the unit 0.55 

Maximum nursing resources during 24 hour period - 

Average of nursing hours that was provided for the 

reporting year 
- 

*Data provided by two units 

 

Only one unit provided data on the type of encounter for outpatient/daycare 

(04.101) of the maximum nursing resources during 24 hour period, as 1. No data 
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was aggregated. No data was provided on visits, programs or classes. Three units 

responded to the NMMD-ICE survey for the variable unit (see table 15). 

Presented as A no data was provided on visits, programs or classes. 

Table 15. Volume of Nursing Delivery – Unit. 

Categories of type of encounter 

- Unit
* 

Mean aggregated data in 

numbers 

Numbers of beds on the unit 14.7 

Numbers of encounter/hospital stays 502 

Numbers of patient days 2.557 

Average patient days on the unit 6.2 

Maximum nursing resources during 24 hour period 11.3 

Average of nursing hours that was provided for the 

reporting year 
- 

*Data provided by three units 

 

One unit responded to the NMMDS-ICE survey on the sub-element patient 

presented as B. The four categories of the sub-element patient for outpatient are: 

(1) total encounter number for the reporting year, (2) maximum encounter 

number during 24-hour period, (3) average encounter number of during 24-hour 

period, and (4) numbers of nursing hours designated for each encounter. The one 

unit provided data on the type of encounter for outpatient (04.101) for the class 

(1) total encounter number for the reporting year, data not presented here to 

protect any representative identifiers that could be attributed to the unit. The unit 

also provided data on the class (4) numbers of nursing hours designated for each 

encounter as 30-60 minutes. No data aggregation. No data was provided here on 

visits, programs or classes. 
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Care Delivery Structure and Outcomes (05) 

This element specifies the predominant methods or forms of organizing the care 

delivery and accountability of patient, the work that most accurately describes 

care delivery structure (05.1) of the nursing delivery unit. (Delaney & Huber, 

1996). It also groups outcomes – professional (05.2) and outcomes - clinical 

(05.3) (D. Huber & Delaney, 2005). The element includes these tree sub-

elements: care delivery structure, outcomes – professional, and outcomes – 

clinical. 

Care delivery structure (05.1). Six variables are included in the NMMDS-ICE 

survey for the care delivery structure sub-element. The sub-element is 

categorized into: (1) private duty, (2) functional, (3) team, (4) total patient care, 

(5) primary nursing, and (6) community and home health care. Aggregated 

categories equals totally to 100%. All pediatric units, 100% (N=4) could provide 

data of their care delivery structure. The most commonly care delivery structure 

was primary nursing and second most commonly was team as care delivery 

sturctur. Private duty and community and home health care are not provided as 

care delivery structure on the units. Data collected for care delivery structure 

were aggregated and calculated into percentage (%) as ratio of all care delivery 

structure identified by the units (see table 16). 
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Table 16. Care Delivery Structure. 

Care Delivery Structure Unit A Unit B Unit C Unit D Mean 

aggregated 

data (%) 

Functional    40 10 

Team 30 30   15 

Total Patient Care    60 15 

Primary Nursing 70 70 100  60 

Total 100% 100% 100% 100% 100% 

 

Outcomes – Professional (05.2). Four variables are included in the NMMDS-

ICE survey for the outcomes – professional sub-element in order to be rated to 

what extent each has been met. Ratings extend on a scale of 1 (lowest) to 5 

(highest). These variables are: (1) reward and pay for performance, (2) career 

mobility and expansion, (3) recognition by nurses for meaningful contribution to 

practice, and (4) nursing care personnel injury rate. All pediatric units, (N=4) 

could provide data on their outcomes – professional. All units rated 1 on (4) 

nursing care personnel injury rate on the scale as being low. One unit provided 

data only on this variable leaving others blank, adding comment on being newly 

employed. Recognition by nurses for meaningful contribution to practice was 

rated highest of alternatives as being 5 on the scale by three of the units. Data 

collected for outcomes - professional were aggregated and calculated as ratio of 

all outcomes - professional identified by the units (see table 17). 
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Table 17. Outcomes - Professional. Ratings extend on a scale of 1 (lowest) to 5 

(highest). 

Outcomes - Professional Mean aggregated data  

Reward and pay for performance 3.3 

Career mobility and expansion 3.7 

Recognition by nurses for meaningful contribution to 

practice 
5 

Nursing care personnel injury rate 1 

 

Outcomes – Clinical (05.3). Six variables are included in the NMMDS-ICE 

survey for the outcomes – clinical sub-element in order to be rated to what extent 

each has been met. Ratings extend on a scale of 1 (lowest) to 5 (highest). These 

variables are: (1) mortality rate, (2) length of stay, (3) adverse reactions, (4) 

complication, (5) pain management level achieved, and (6) maintenance of skin 

integrity. Three pediatric units could provide data on all variables on outcomes- 

clinical. Mortality rate was rated lowest of alternatives as being 1 on the scale by 

the three units. The fourth unit did not provide data on the outcomes - clinical, 

adding comment that this sub-element was not applicable. Data collected for 

outcomes - clinical were aggregated and calculated as ratio of all outcomes - 

clinical identified by the three units (see table 18). 
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Table 18. Outcomes – Clinical. Ratings extend on a scale of 1 (lowest) to 5 (highest). 

Outcomes - Clinical Mean aggregated data  

Mortality rate 1 

Length of stay 2.7 

Adverse reactions 2.7 

Complication 1.7 

Pain management level achieved 2.3 

Maintenance of skin integrity 3 

 

Clinical Decision Making Complexity (07) 

This element estimates the extent to which patient care in the nursing delivery 

unit would be classified by specific categories (Huber & Delaney, 2005). It 

measures the degree of routineness, uniformity, predictability, and knowledge 

involved in delivering nursing care (Delaney & Huber, 1996). This element 

includes two sub-elements: the patient care (07.1), and the computerization 

(07.2). 

Patient care (07.1). Four variables are included in the NMMDS-ICE survey 

for the patient care sub-element  in order to be rated on a scale of 1 (lowest) to 5 

(highest). These variables are: (1) standardized procedures/care, (2) variability or 

exceptions, (3) professional judgement-experience-intuition, and (4) level of 

expert knowledge. All pediatric units, (N=4) could provide data of their patient 

care – clinical decision making complexity.  Professional judgement, experience, 

intuition was rated quite high as three units rated 4 and one unit rated 5. Data 

collected for patient care - clinical decision making complexity were aggregated 

and calculated as ratio of all variables identified by the units (see table 19). 
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Table 19. Clinical Decision Making Complexity – Patient Care. Ratings extend on a 

scale of 1 (lowest) to 5 (highest). 

Clinical Decision Making 

Complexity – patient Care 

Unit A Unit B Unit C Unit D Mean 

aggregated 

data 

Standardized Procedures/Care 4 4 4 5 4.3 

Variability or Exceptions 3 2 3 1 2.3 

Professional Judgement, 

Experience, Intuition 

4 5 4 4 4.3 

Level of Expert Knowledge 4 4 3 4 3.8 

 

Computerization (07.2). Twelve variables are included in the in the NMMDS-

ICE survey for the computerization sub-element in order to be rated on a scale of 

1(lowest) to 5(highest). These variables are: (1) history/assessment, (2) 

documentation, (3) discharge planning, (4) care plan, (5) graphics, (6) 

medication, (7) physiological monitoring, (8) data repository, (9) management 

(contextual) data, (10) decision support, (11) acuity/workload, and (12) 

standardized nursing language. All pediatric units, (N=4) could provide data on 

their computerization – clinical decision making complexity. It is evident from 

the nurse managers’ responses to the sub-element computerization that the extent 

of computerization on the nursing delivery units is low as they rank 1 (low) in 6-

8 incidences of 12 possible variables. Data collected for computerization - 

clinical decision making complexity were aggregated and calculated as ratio of 

all variables identified by the units (see table 20). 
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Table 20. Clinical Decision Making Complexity - Computerization. Ratings extend 

on a scale of 1 (lowest) to 5 (highest). 

Clinical Decision Making 

Complexity – 

Computerization 

Unit A Unit B Unit C Unit D Mean 

aggregated 

data 

History/Assessment 1 1 3 1 1.5 

Documentation 4 4 1 3 3 

Discharge Planning 1 1 1 1 1 

Care Plan 1 3 1 3 2 

Graphics 1 1 1 1 1 

Medication 1 1 1 1 1 

Physiological Monitoring 4 5 1 2 3 

Data Repository 1 1 1 1 1 

Management (contextual) Data 2 2 2 2 2 

Decision Support 1 1 3 1 1.5 

Acuity/Workload 4 4 5 -
* 

4.3 

Standardized Nursing 

Languages 

3 3 1 3 2.5 

* Unit D did not rate acuity/workload. Data on this variable only aggregated for three units. 

Environmental Complexity (08) 

Within the nursing delivery unit this element rates the perceived amount of 

turnover, heterogeneity, and stability of the environmental climate (Huber & 

Delaney, 2005) by measuring the perceived extent of internal and external factors 

impacting the nursing delivery unit (Delaney & Huber, 1996). Three variables 

are included in the NMMDS-ICE survey for this element in order to be rated on a 

scale of 1 to 5. These variables are: (1) patient turnover (ratings extend on a scale 
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of 1 (stable) to 5 (shifting)), (2) heterogeneity and patient mix (ratings extend on 

a scale of 1 (alike) to 5 (diverse)), and (3) environmental climate (ratings extend 

on a scale of 1 (stable) to 5 (turbulent)). All pediatric units, 100% (N=4) could 

provide data on all the three variables. Data collected for environmental 

complexity were aggregated and calculated as ratio of all variables identified by 

the units (see table 21). 

Table 21. Environmental Complexity. 

Environmental Complexity Unit A Unit B Unit C Unit D Mean 

aggregated 

data 

Patient Turnover 3 3 4 4 3.5 

Heterogeneity of Patient Mix 4 4 5 4 4.3 

Environmental Climate 2 2 2 1 1.8 

Autonomy (09) 

This element rates for each line position level of decision maker, the extent of 

participation in organization decision making in each area (Huber & Delaney, 

2005). Variables or levels of decision maker of the autonomy element included in 

the NMMDS-ICE survey are: (1) unit manager, (2) department of nursing, and 

(3) organization (e.g. chief nurse executive/administrator). Level of decision 

maker is classified by seven classes. Those classes are: a) clinical autonomy, b) 

professional autonomy, c) control over nursing practice, d) freedom to act on 

what you know, e) freedom from bureaucratic constraints, f) allows for 

accountability, and g) allows for authority in decision making. Level of decision 

maker is to be rated on a scale extending from 1(never), 2 (seldom), 3 

(sometimes), 4 (often) and 5(always). All pediatric units, 100% (N=4) could 

provide data on this element. One unit, unit C did not provide any data on the 

level of decision maker for department of nursing. One unit, unit A provided data 
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only on two classes of the level of decision maker for the organization. Data 

collected for level of decision making of the element autonomy were aggregated 

and calculated as ratio of all variables identified by the units, for unit manager 

(see table 22 ), for department of nursing (see table 23), and for organization (see 

table 24). 

Table 22. Autonomy - Level of Decision making for Unit Manager. 

Unit Manager Unit A Unit B Unit C Unit D Mean 

aggregated 

data 

Clinical autonomy 5 5 3 5 4.5 

Professional autonomy 5 5 3 5 4.5 

Control over nursing practice 5 5 4 5 4.8 

Freedom to act on what you 

know 

5 5 4 5 4.8 

Freedom from bureaucratic 

constraints 

3 5 3 4 3.8 

Allows for accountability 5 5 5 5 5 

Allows for authority in decision 

making 

5 4 3 4 4 
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Table 23. Autonomy - Level of Decision making for Department of Nursing 

Department of nursing Unit A Unit B Unit 

C
* 

Unit D Mean 

aggregated 

data 

Clinical autonomy 2 5 - 4 3.7 

Professional autonomy 3 5 - 4 4 

Control over nursing practice 2 5 - 4 3.7 

Freedom to act on what you 

know 

2 5 - 4 3.7 

Freedom from bureaucratic 

constraints 

2 5 - 4 3.7 

Allows for accountability 3 5 - 5 4.3 

Allows for authority in decision 

making 

3 4 - 4 3.7 

* Unit C did not provide any data on level of decision maker for department of nursing. Data on all classes only 

aggregated for three units. 
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Table 24. Autonomy - Level of Decision making for Organization. 

Organization Unit 

A
* 

Unit B Unit C Unit D Mean 

aggregated 

data 

Clinical autonomy 5 5 4 4 4.5 

Professional autonomy 5 5 3 4 4.3 

Control over nursing practice - 5 5 4 4.7 

Freedom to act on what you 

know 

- 5 5 5 5 

Freedom from bureaucratic 

constraints 

- 5 3 5 4.3 

Allows for accountability - 5 5 5 5 

Allows for authority in decision 

making 

- 5 5 5 5 

* Unit A did only provide data on two levels of decision maker for organization. Data on clinical autonomy and 

professional autonomy aggregated for all units. Data on the other levels of decision maker for organization only 

aggregated for three units. 

 

Research Question Number Two 

What are the characteristics of the nursing care resources in pediatric units in 

Icelandic hospitals? 

Management Demographic Profile (11) 

This element specifies the profile for the nursing delivery unit manager the 

person designated as the nurse manager within 24 hour accountability for the 

nursing delivery unit, and the profile of other mangers of the unit if there are 

more than one (Huber & Delaney, 2005). This element includes two sub-

elements: the manager 1 (11.1) and the manager 2 (11.2). Variables of these two 

sub-elements specify educational background, credentials, gender, experience, 
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and title. All of the pediatric unit managers, 100% (N=4) provided data on the 

sub-element manager 1 as their profile but did not provide data on other 

managers of their units. 

The variable educational background of the management demographic profile 

element included in the NMMDS-ICE survey includes ten sub-variables. Those 

sub-variables are: a) associate degree in nursing, b) bachelor  nursing (BSN), c) 

bachelor non-nursing, d) master in nursing, e) master non-nursing, f) doctorate 

nursing, g) doctorate non-nursing, h) diploma univeristy degree, i) official 

midwife university degree, and j) graduate degree in nursing. Most common 

educational background of the pediatric unit managers was BSN (100%). 

Educational background of the management profile identified by the pediatric 

unit managers is presented in figure 2.  

 

 

Figure 2. Management Demographic Profile - Educational background. 

None of the pediatric unit managers specified the variable credentials. The 

pediatric unit mangers are all female. Experience in years as a pediatric unit 
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managers varied from 0-33 years or on average 16.8 of the sub-element manager 

1. Experience in nursing varied from 3-38 years or on average 17.5 of the sub-

element manager1. Two of the pediatric unit managers specified their title as 

nurse unit managers. 

Staff Demographic Profile (12) 

This element specifies the profile for the nursing staff and personnel in the 

nursing delivery unit. (Huber & Delaney, 2005). The element includes two sub-

elements. These sub-elements are: Direct Care Staff (12.1), and Management, 

Administrative, Support Staff (12.2). 

For the purpose of this study data were only collected from nurses employed 

at the four study units. Data were collected on primary role, education, and 

demographic information by using part I for nurses of the Appendix A: Data 

Collection Forms – Individual questionnaire of the NMMDS-ICE survey. All 

nurses 100% (N=74) employed at the pediatric units, as direct care staff were 

asked to participate in the survey by answering the questionnaire. Of 74 nurses, 

68.9% (n=51) approved to participate and returned the questionnaire. Nurse 

response rate as ratio within each unit is presented in table 25, and nurse response 

rate calculated as ratio of response rate of all units is presented in table 26. 

Respondents number (n) on each unit is not presented to protect any 

representative identifiers that could be attributed to the pediatric units because of 

small sample size and different unit size. 
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Table 25. Nurses response rate within each unit. 

Response rate Mean aggregated data (%) 

Unit A 58 

Unit B 67 

Unit C 92 

Unit D 70 

 

Table 26. Nurses response rate as ration of response rate of all units. 

Response rate Mean aggregated data (%) 

Unit A 21 

Unit B 43 

Unit C 22 

Unit D 14 

Total 100% 

 

 

Direct Care Staff (12.1) classifies variables of nursing staff and personnel role 

categories, describing education and demographic profile. The classification 

categories included in the NMMDS-ICE survey are: (1) Registered Nurses (RN) 

(12.12) including 15 sub-variables, (2) Nurse Aides (12.14) including 2 sub-

variables, and (3) Non Professionals (12.14b) including 2 sub-variables. Data 

were not collected for the variables nurse aides and non professionals. For each 

nursing staff and personnel role classification category there are five classes to be 

rated. Those classes are: A) Total Number, B) Total FTE´s (2080 hours per year), 

and as average years of service C) at Present Institution, D) in Present Position, 
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and E) in Profession. As for primary role all nurses responded as registered nurse 

(n=51). Total number of highest education degree attained aggregated from all 

nurses (n=51) are presented in table 27. Most common education was bachelor 

nursing, and second most common education was diploma university degree. 

  

Table 27. Registered Nurses Education – Total Number. 

Education Numbers Percentage (%) 

Bachelors nursing (12.124)
 

34 66 

Diploma university degree (12.121b) 6 12 

Master of nursing (12.126) 5 10 

Associate (12.122) 4 8 

Official degree midwife (12.121c) 1 2 

Secondary education nursing (12.121d) 1 2 

Total Number 51 100% 

 

 

Demographic information as total number aggregated from all nurses (n=51) 

are presented in table 28. Seven nurses hold certification other than nursing. One 

nurse had certification as teacher, three as nurse aides or equivalent extender, one 

as nurse specialist (MSc, nursing), and one as midwife. Six nurses are members 

of nursing professional/specialty organization. Nurse age ranged from 25 years to 

61 years or on average of all units 41 years. Mean age within each unit ranged 

from 36 to 51 years. Number of dependent person nurse is responsible for ranged 

from 0 to 3 or on average of all units 1.3. 
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Table 28. Registered Nurses Demographic Information. 

Demographic Information Total Number 

Certification  other than nursing – numbers (12.1210) 6 

Number as members of nursing professional/specialty organization 

(12.1211) 

6 

Mean age in years (12.1212) 41 

Mean number of dependent persons responsible for (12.1213) 1.3 

 

Mean years of nurse clinical experience from each unit ranged from 11 to 27 

years or on average 16.3. Mean years of nurse clinical experience at present 

institution from each unit ranged from 11 to 23 years or on average 14.3. Mean 

years of nurse clinical experience in present position from each unit ranged from 

6 to 12 years or on average 9.4. Mean years of nurse clinical experience in the 

profession from each unit ranged from 11 to 27 years or on average 16.1. Mean 

aggregated data of years of service at present institution, in present position, and 

in profession are presented in table 29. 

 

Table 29. Registered Nurse Clinical Experience.  

Clinical Experience Total Number 

Mean years of clinical experience 16.3 

Mean years of clinical experience at present institution 14.3 

Mean years of clinical experience in present position 9.4 

Mean years of clinical experience in the profession 16.1 
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Nurses Total FTE´s (2080 hours per year) responding (n=51) to the questionnaire 

was 39.15, mean full time or part time job from each unit ranged from 72% to 

82% or on average of all units 78%. 

Management, Administrative, Support Staff (12.2) classifies variables of 

nursing staff and personnel role categories, describing educational background 

and demographic profile. The classification categories included in the NMMDS-

ICE survey are: (1) Nurse Manager (12.22) including 15 sub-variables, (2) Staff 

Development Educators (12.23) including 15 sub-variables, (3) Researchers 

(12.24) including 15 sub-variables, and (4) Quality Improvement Staff (12.25) 

including 15 sub-variables. For each nursing staff and personnel role 

classification category there are five classes to be rated. Those classes are: A) 

Total Number, B) Total FTE´s (2080 hours per year), and as average years of 

service C) at Present Institution, D) in Present Position, and E) in Profession. 

Data were not collected on this sub-element. 

Staffing (13) 

This element specifies the data requested for each job classification reporting the 

designated nursing delivery unit manager based on the reporting year (Huber & 

Delaney, 2005). The element is classified by three sub-elements. Those are: 

staffing – quantity (13.1), staffing – turnover (13.2) and staffing retention (13.3).  

Staffing – Quantity (13.1) classifies variables of job classification categories. 

The classification categories are: (1) direct care staff (13.10) including six sub-

variables, and (2) management, administrative and support staff (13.11) including 

five sub-variables. For each job classification category there are three classes to 

be rated. Those classes are: A) the supervised staff to be rated by numbers and 

FTEs´ (2080 hours per year), B) the budgeted staff to be rated by numbers and 

FTEs´, and C) the average daily productive staff to be rated by FTEs´ (all persons 

available for care/service provision, excluding e.g.: vacation, disability, or any 

other type of paid time off). All of the pediatric nurse managers, 100% (N=4) 
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provided some data on the sub-element staffing - quantity but no data or missing 

data were predominant. 

The six sub-variable classification of job classification of (1) direct care staff 

are: a) registered nurses reporting to department of nursing, b) nurse aides or 

equivalent extenders, c) unskilled person, d) nursing students, e) agency travelers 

staff, and f) independent contractors sub-contractors. Only one unit provided data 

of job classification category direct care staff on the class A) supervised staff. No 

aggregation performed. 

Three units provided data of the job classification category (1) direct care staff 

on the class B) budgeted staff. These units provided data on the sub-variable a) 

registered nurses reporting to department of nursing ranging from 12 to 19 in 

numbers, and ranging from 7.9 to 13.2 as FTE´s. One of these units also provided 

data on the sub-variable b) nurse aides or equivalent extender as 8 in numbers 

and 4.4 as FTE´s. One unit provided data on the sub-variable c) unskilled person 

as 2 in numbers, and 2 as FTE´s. One unit provided data on the sub-variable d) 

nursing students as 2 in numbers, and data was missing for FTE´s. Valid data 

provided by three units were by aggregation of job classification category (1) 

direct care staff on average, on the class B) budget staff 19.3 in numbers, and 

12.3 as FTE´s. 

Two units provided data of job classification category (1) direct care staff on 

the class C) average daily productive staff. These units provided data on the sub-

variable a) registered nurses reporting to department of nursing as 6 to 12 in 

numbers. One of these units provided data on the sub-variable b) nurse aides or 

equivalent extender as 3. Both units provided data on the sub-variable c) 

unskilled person as 0.3 to 1. One of the units provided data on the sub-variable d) 

nursing students as 0.6. No aggregation was performedbecause of different unit 

size. 

The five sub-variable classification of job classification for (2) management, 

administrative, support staff is: a) nurse manager, b) staff development/educators, 
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c) researchers, d) nursing quality improvement staff, and e) support staff (e.g. 

unit clerks, environmental aides, techs). Of the job classification (2) 

management, administrative, support staff one unit did not provide any data, and 

no unit provided any data on this job classification on the class A) supervised 

staff. 

Two units provided data of the job classification (2) management 

administrative, support staff on the class B) budget staff. Both units provided 

data on the sub-variable a) nurse manager as 1 in number, and 1 as FTE´s. One of 

the two units provided data on the sub-variable e) support staff as 1in number, 

and 0.9 as FTE´s. No aggregation was performed.  

Only one unit provided data of the job classification (2) management 

administrative, support staff on the class C) average daily productive staff. Data 

was provided on the sub-variables a) nurse manager number as 1, and d) support 

staff number as 1. This unit provided data only on the class C). No aggregation 

was performed.  

Staffing – Turnover (13.2) classifies variables of job classification categories. 

The classification categories are: (1) direct care staff (13.2) including eight sub-

variables, and (2) management, administrative and support staff (13.21) including 

five sub-variables. For each classification category there are five classes to be 

rated. Those classes are: A) voluntary turnover (employee terminates), B) 

involuntary turnover (termination of employee by the organization), C) average 

turnover (percent (%) of staff leaving a position), D) average vacancy (percent 

(%) of staff position that are unfilled, and E) number of budgeted positions filled. 

One unit did not provide any data on the sub-element staffing - turnover. Three 

units provided some data on the sub-element staffing - turnover but no data or 

missing data were predominant.  

The eight sub-variable classification of job classification for (1) direct care 

staff are: a) diploma univeristy degree, b) official midwife, c) registered nurses 

reporting to department of nursing, d) nurse aides or equivalent extenders, e) 
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unskilled person, f) nursing students, g) agency travelers staff, and h) 

independent contractors sub-contractors. 

Three units provided data of job classification category (1) direct care staff on 

the class A) voluntary turnover. These units provided data on the sub-variable c) 

registered nurses reporting to department of nursing numbers, ranging in 

numbers from 2 to 3. One unit provided data on the sub-variable d) nurse aides or 

equivalent extender numbers as 1.7. Two units provided data on the sub-variable 

f) nursing students numbers as 0.4 to 1. Valid data provided by three units were 

by aggregation of job classification (1) direct care staff on average, on the class 

A) voluntary turnover 3.5 in numbers. 

One unit provided data of job classification category (1) direct care staff on 

the class B) involuntary turnover for the sub-variable c) registered nurses 

reporting to department of nursing numbers as 2. No aggregation performed. No 

data was provided of job classification category (1) direct care staff on the class 

C) average turnover and class D) average vacancy.  

Two units provided data of job classification category (1) direct care staff on 

the class E) number of budgeted positions filled. One of these units provided data 

on the sub-variable a) diploma, univeristy degree numbers as 0.9 and the sub-

variable b) official midwife numbers as 1.6. The other unit did not provide any 

data on sub-variables. Valid data provided by two units were by aggregation of 

job classification (1) direct care staff on average, on the class E) number of 

budgeted positions filled 3.5 in numbers.  

The five sub-variable classification of job classification for (2) management, 

administrative, support and staff are: a) nurse manager, b) staff 

development/educators, c) researchers, d) nursing quality improvement staff, and 

e) support staff (e.g. unit clerks, environmental aides, techs). Only one unit 

provided data of (2) management, administrative, support staff, and only on  the 

class E) number of budget positions filled on the sub-variable a)  nurse manager 



91 

number as 1,  and on the sub-variable e) support staff number as 1. No 

aggregation performed. 

Staffing – Retention (13.3) classifies variables of job classification categories. 

The classification categories are: (1) direct care staff (13.30) including eight sub-

variable, and (2) management, administrative and support staff (13.31) including 

five sub-variables. For each classification category there are six classes to be 

rated. Those classes are: A) accession rate (percent (%) of new nurses who stayed 

during a specified period of time), B) stability rate (percent (%) of nurses 

employed at the beginning of the period and who still stayed at the end of the 

period), C) instability rate (percent (%) of nurses employed at the beginning of 

the period but who had left at the end of the period of time), D) separation rate 

(percent (%) of nurses who left at a specified period of time), E) survival rate 

(percent (%) of newly hired nurses who stayed during a specified period of time), 

and F) wastage rate (percent (%) of newly hired nurses who left during a 

specified period of time). One unit did not provide any data on the sub-element 

staffing - retention. Three units provided some data on the sub-element staffing – 

retention but incorrect presentation, no data or missing data were predominant 

whereas data from one of the three units providing data could not be extracted 

because of incorrect presentation. 

The eight sub-variable classification of job classification for (1) direct care 

staff are: a) diploma univeristy degree, b) official midwife, c) registered nurses 

reporting to department of nursing, d) nurse aides or equivalent extenders, e) 

unskilled person, f) nursing students, g) agency travelers staff, and h) 

independent contractors sub-contractors.  
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Data from only one unit could be extracted of job classification for (1) direct 

care staff. The unit provided data only on the sub-variable c) registered nurses 

reporting to department of nursing for the class A) accession rate as 100%, for 

the class E) survival rate as 70%, and for the class F) wastage rate as 30%. No 

aggregation was performed. 

The five sub-variable classification of job classification for (2) management, 

administrative, and support staff are: a) nurse manager, b) staff 

development/educators, c) researchers, d) nursing quality improvement staff, and 

e) support staff (e.g. unit clerks, environmental aides, techs). Data from only one 

unit could be extracted on the sub-variable a) nurse manager for the class B) 

stability rate as 100%. No aggregation was performed. 

Satisfaction (14) 

This element specifies the satisfaction grouped by the sub-elements Satisfaction 

in Position (14.1) and the sub-element Satisfaction in Context (14.2) in the 

nursing delivery unit (Huber & Delaney, 2005). The sub-element satisfaction in 

position is further classified as Direct Care Staff (14.11) and Management, 

Administrative, and Support Staff (14.12). The sub-element satisfaction in 

context is further classified as Direct Care Staff (14.21) and Management, 

Administrative, and Support Staff (14.22). Sub-elements are to be rated on a 

scale of 1 (strongly disagree), 2 (disagree), 3 (neutral), 4 (agree), and 5 (strongly 

agree). Data were collected for satisfaction in position and satisfaction in context 

from nurses employed at study units by the use of the part II of the Appendix A: 

Data Collection Forms – Individual questionnaire of the NMMDS-ICE survey. 

Satisfaction in Position (14.1). The sub-element satisfaction in position for 

direct care staff (14.11) and management administrative, and support staff 

(14.12) includes five variables to be rated. These variables are: (1) generally 

speaking, I am very satisfied with this job, (2) I rarely think of quitting this job, 

(3) I am generally satisfied with this kind of work I do in this job, (4) most 
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nursing staff on this job are very satisfied with the job, and (5) nursing staff on 

this job rarely think of quitting.  

68.9% (n=51) nurses responded to the variables of satisfaction in position - 

direct care staff (14.11). Missing data were from one nurse on to variables. These 

variables were:  (4) most nursing staff on this job are very satisfied with the job 

and (5) nursing staff on this job rarely think of quitting. Mean aggregated data as 

ratio in percentage (%) of responses are shown in figure 3. 

 

 

Figure 3. Satisfaction in Position - Direct Care Staff (nurses). 

 

 All the pediatric unit managers, 100% (N=4) responded to all of the variables 

of satisfaction in position - management administrative, and support staff (14.12). 

Mean aggregated data for satisfaction in position for pediatric unit managers are 

presented as ratio in percentage (%) of responses from all pediatric unit managers 

in figure 4. Percentage divides as 25% n=1, 50% n=2, 75% n=3, and 100% N=4. 
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Figure 4. Satisfaction in Position - Management, Administrative, and Support Staff 

(pediatric unit managers). 

 

Satisfaction in Context (14.2).The sub-element satisfaction in context for 

direct care staff (14.21) and management administrative, and support staff 

(14.22) includes five variables to be rated. These variables are: (1) generally 

speaking, I am very satisfied with nursing management, (2) generally speaking, I 

am very satisfied with nursing administration, (3) generally speaking, I am very 

satisfied with interaction with physicians, (4) generally speaking, I am very 

satisfied with interaction with non-physician health care team members, and (5) 

generally speaking, I am very satisfied with my own level of autonomy. 68.9% 

(n=51) nurses responded to the variables of satisfaction in context - direct care 

staff (14.21). There were no missing data. Mean aggregated data as ratio in 

percentage (%) of responses are shown in figure 5. 
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Figure 5. Satisfaction in Context – Direct Care Staff (nurses). 

 

All the pediatric unit managers, 100% (N=4) responded to all of the variables 

of satisfaction in context - management administrative, and support staff (14.22). 

Mean aggregated data for satisfaction in context for pediatric unit managers are 

presented as ratio in percentage (%) of responses from all pediatric unit managers 

in figure 6. Percentage divides as 25% n=1, 50% n=2, 75% n=3, and 100% N=4. 
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Figure 6. Satisfaction in Context – Management, Administrative, and Support Staff 

(pediatric unit managers). 

 

Research Question Number Three 

What are the characteristics of the financial resources in pediatric units in 

Icelandic hospitals? 

Payer Type (15) 

This element specifies total service effort paid by specific payer types calculated 

in percents (%) for each encounter type identified for the nursing delivery unit 

(Huber & Delaney, 2005). Variables of the sub-element of Nursing Delivery Unit 

- Payer Type (15.4) of the NMMDS-ICE survey are: (1) Government (15.41), (2) 

Self Pay (15.4208), (3) Multi-Method (15.43), and (4) other Specific Income 

(15.45). For each variable of nursing delivery unit – payer type there are five 

classes of encounter types to be rated in percents (%) as total service effort 

identified for the nursing delivery unit. Those classes are: a) outpatient/daycare, 

b) unit, c) visits, d) programs, and e) classes. All of the pediatric nurse managers, 
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100% (N=4) provided data on the element payer type – nursing delivery unit but 

only on two classes of encounter types. Those encounter types were: a) 

outpatient/daycare, and b) unit. 

One unit provided data of service effort in percents (%) for the nursing 

delivery unit of payer type the (1) government for a) outpatient/daycare. Data not 

presented here to protect any representative identifiers that could be attributed to 

the pediatric unit. The other three units provided data of service effort calculated 

in percents (%) for the nursing delivery unit of payer type the (1) government for 

b) unit. Service effort ranged from 4.9 to 20.9 percent (%) or on average 12.3 

percentage (%).  

One unit also provided data for the nursing delivery unit – payer type the (4) 

other specific income as 3.6 percent (%). As the nursing delivery units belong to 

two hospitals aggregated data are not representative for the hospitals.  

Reimbursement (16) 

This element identifies in percentage (%) distribution of reimbursement received 

for the nursing delivery unit (Huber & Delaney, 2005). None of the pediatric 

units, 100% (N=4) provided any data on this element, commenting data not being 

applicable or appropriate.  

Nursing Delivery Unit Budget (17) 

The element nursing delivery unit budget is grouped into two sub-elements of the 

NMMDS-ICE survey. Those sub-elements are: Costs (17.1) and Revenues 

(17.2). The sub-element cost identifies the planned and actual nursing delivery 

unit budget figures presented in percentage (%) of the nursing departments 

annual itemized budget. The sub-element revenue identifies the planned and 

actual nursing delivery unit revenues presented in percentage (%) of the nursings 

departments annual revenues (Huber & Delaney, 2005).  

Costs (17.1). The variable Nursing Delivery Unit – Nursing Department 

(17.13) of the sub-element costs includes three sub-variables. Those sub-
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variables are: (1) wages, (2) salaries, and (3) supplies. For each sub-variable two 

budget classes are to be rated in percentage (%) as annual itemized budget of the 

nursing department for the nursing delivery unit. Those classes are: a) nursing 

department planned budget, and b) nursing department actual budget. One unit 

provided data in numbers, not in percentage (%) so data from this unit could not 

be extracted. 

Three units provided data in percentage (%). For the sub-variable (1) wages, 

the nursing departments planned budget ranged from 3.7 to 15.2 percentage (%), 

or on average 10 percentage (%), and the nursing departments actual budget 

ranged from 3.6 to 15.6 percentage (%), or on average 10 percentage (%). No 

data were provided for the sub-variable (2) salaries. For the sub-variable (3) 

supplies, the nursing departments planned budget ranged from 0.7 to 4.5 

percentage (%), or on average 2.9 percentage (%), and the nursing departments 

actual budget ranged from 0.5 to 5.3 percentage (%), or on average 3.3 

percentage (%).  

Revenues (17.2). The variable Nursing Delivery Unit – Nursing Department 

(17.23) of the sub-element revenues includes one sub-variable. The sub-variable 

is revenue and is to be rated by two classes in percents (%) as annual revenues of 

the nursing department for the nursing delivery unit. Those classes are: a) nursing 

departments planned budget, and nursing department actual budget. Only one 

unit provided data on both classes of this sub-variable. The other three units 

provided no data. Data could not be aggregated for this sub-element. 

Expenses (18) 

The sub-element of the element expenses is the Nursing Delivery Unit – Nursing 

Department (18.3). The sub-element identifies expenses of the nursing delivery unit 

presented in percentage (%) for the nursing department total expenses for the 

reporting year (Huber & Delaney, 2005). The variables of the sub-element nursing 

delivery unit – nursing department are: (1) direct (Sum of labor costs directly 

attributable to a unit of service including wages, benefits, travel, recruitment, 
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education per year), (2) direct material (Sum of material costs, including patient 

supplies used to provide the unit of service per year), and (3) indirect (Capital; 

equipment; an expense depreciated over time; administration; labor expenses shared 

by more than one nursing unit; clinical program development; expenses for future 

development per year). For each variable one class of total expenses is to be rated in 

percentage (%) as total expenses for the reporting year. One unit provided no data. 

Three units provided data in percentage (%). Percent of (1) direct expenses ranged 

from 6.5 to 24.3 %, or on average 15.9 percentage (%), and of (2) direct material 

ranged from 3.5 to 8.2 %, or on average 3 percentage (%). No data were provided for 

the variable (3) indirect.  

Research Question Number Five 

Wherefrom do nurse managers in pediatric units in Icelandic hospital retrieve 

data to respond to the NMMDS-ICE survey?  

 

Through telephone interviews the nurse mangers were asked by the researcher by 

preconceived list (see appendix 9) about wherefrom they had retrieved data to 

respond to the NMMDS-ICE survey. The preconceived list included seven 

possible answers introduced in the introduction and informed letters to the nurse 

mangers. Those answers were: a) electronic information systems, b) uniform 

record (paper format), c) own recording form/stand alone computer, d) own 

summation in paper format, e) own validation, f) assistant from others at the 

institution, g) secondary assistance (specify). All nurse managers 100% (N=4) 

responded through the telephone interviews. One nurse manager provided 

information differently on wherefrom data elements of the NMMDS-ICE survey 

were collected. Information this nurse manager provided was only differentiateed 

as 40% retrieved from electronic information systems, 30% retrieved from own 

recording form/stand alone computer, 20% retrieved as own validation, and 10% 

assistant from others at the institution without further explanation. Aggregated 
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responses on average about wherefrom nurse mangers retrieved data to respond 

to the NMMDS-ICE survey are presented in table 30 as ratio in percentage (%) 

identified by the pediatric unit managers.  

Table 30. Wherefrom pediatric nurse managers retrieved data to respond to the 

NMMDS-ICE survey. 

Data retrieved by: NMMDS-ICE data elements retrieved
* 

Response 

ratio (%) 

Electronic information 

systems 

Type of Nursing Delivery Unit (02) 

Volume of Nursing Delivery Unit (04) 

Staffing (13) 

Payer Type (15) 

21 

Uniform records (paper 

format) 

Unit Unique Identifier (01)  

Volume of Nursing Delivery Unit (04) 

Care Delivery Structure and Outcomes (05) 

9 

Own recording form/stand 

alone computer 

Management Demographic  Profile (11) 

Staffing (13) 

11 

Own summation in paper 

format 

Staffing (13) 2 

Own validation Type of Nursing Delivery Unit (02) 

Patient Population (03) 

Care Delivery Structure and Outcomes (05) 

Clinical Decision Making Complexity (07) 

Environmental Complexity (08) 

Autonomy (09) 

Management Demographic  Profile (11) 

Satisfaction (14) 

44 

Assistant from others at 

the institution 

Payer Type (15) 

Nursing Delivery Unit/Service Budget (17) 

Expenses (18) 

8 

Secondary assistance 

(specify) 

Payer Type (15) 

Nursing Delivery Unit/Service Budget (17) 

Expenses (18) 

5 

Total   100% 
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*Nurse managers retrieved data elements of the NMMDS-ICE variously. One nurse manger did not differentiate 

between each data elements. 

Nurse managers described to some extent wherefrom they had retrieved data 

to respond to the NMMDS-ICE survey. From electronic information systems 

data were retrieved from following systems: 1) patient classification system 

(patient acuity), 2) Oracle system (financial and human resource system), 3) 

inpatient system (hospital information system), 4) Saga system (clinical 

information system), and 5) annual reports (management information systems). 

Most commonly nurse managers retrieved data to respond to the NMMDS-ICE 

survey by using own validation, or by aggregation in 44% incidences, and second 

most commonly they used electronic information systems, or by aggregation in 

21% incidences.  

The nurse mangers were also asked how long it took them to answer the 

NMMDS-ICE survey and which elements it took the longest time to answer. The 

time it took the nurse mangers to answer the survey as whole ranged from 2-8 

hours or on average 5.5 hours. Three unit mangers mentioned the element 

staffing (13) of the nursing resource category as being most complicated and 

taking longest time to answer. Two unit mangers mentioned the element patient 

population (03) of the environmental category as taking second most time to 

answer. One unit manger mentioned the element volume of nursing delivery unit 

(04) of the environmental category being complicated and taking the third most 

time to answer. Also one unit manger mentioned the elements payer type (15) 

and nursing delivery unit budget (17) of the financial category as taking the third 

most time to answer. Through the telephone interviews the respondents also 

brought out severalcomments on the collectability, necessity, or clarity of the 

NMMDS-ICE survey. Following are the comments: 

 Unit Unique Identifier (01):  “It was no problem to respond to these 

questions. Variables are clear and can be collected in standard manner in 

Icelandic health care organizations. It is needed to have such 
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categorization to separate one institution, one division, or one unit from 

each other in standard manner“. 

 Type of Nursing Delivery Unit (02): “If patient days were calculated as 

the ratio that most accurately describes the service [service or type of 

organization and level of care] instead of identifying the patient number 

as percentage of each category there would appear different data 

[percentage]. It would be clearer if it would be produced in the caption to 

identify each category by number of patients or to identify each category 

by patient days, calculated into percentage”. 

 Patient Population (03): “It would be too time-consuming for me and 

complicated to collect data from the hospital information system and 

calculate data into percentage”. “Specialty is generally presented as 

child/pediatric services as super class and then categorized further by 

specialty for more clarity being necessary for different planning such as 

staffing and staff development”. 

 Volume of Nursing Delivery Unit (04): “It is important to differentiate 

between each type of encounter for more clarity and is necessary as 

presented in the NMMDS-ICE”. “The element volume of nursing 

delivery unit is complicated and taking too long time to answer”. 

 Care Delivery Structure and Outcomes (05): “It is needed to select these 

data to have clear overview of what care delivery models are most used 

method forms on the unit for planning nurse staff training and for 

education planning on the unit”. “It is of interest and needed to collect 

data on outcomes – professional and outcomes - clinical to view 

outcomes for improvements, reforms, and uptrend”.  

 Clinical Decision Making Complexity (07): “These questions are clear 

and it is necessary to collect these data. It is new to me to view 

information in this way and it can indicate strengths and weaknesses of 

the environment”. 
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 Environmental Complexity (08): “Collecting data of the environmental 

complexity in standard manner would be of interest and necessary to 

view in the future for improvements, reforms, and uptrend”. 

 Autonomy (09): “It is challenging to respond to these questions”. “It was 

not clear to me and it was difficult to realize how to respond to these 

questions”. “I had need for introspection before responding to these 

questions”. “It was hard to respond to these questions not because of 

unclarity but as for thoughtful examination”. 

 Management Demographic Profile (11): “It must be of importance for 

nursing to have such data to have overview on nurse managers education 

and experience, and it must facilitate revision on training and educational 

needs of unit managers”. 

 Staffing (13): “It is very complicated and unclear for me to find out 

wherefrom data can be collected to respond to these questions. Data on 

staffing are not collected at my organization the same way as presented 

here”. “It is needed to define further newly graduated. Is it the one who 

graduated the year before reporting year or who graduated the reporting 

year? It is not clear to me”. “The questions about retention [sub-element 

13.3] are about several staff classes and therefore the clarification in the 

footnote should not only be on nurses”. 

 Satisfaction (14): “I have participated in several staff satisfaction 

surveys. This one is in some way similar and different. Some questions 

are more new to me such as the question interaction with physicians and 

interaction with non-physician health care members. The questions about 

satisfaction with nursing management and administration, and the 

question about my own level of autonomy are also of interest”. 

 

Of the financial resources category nurse managers commented that it would 

be necessary to have data of Payer Type (15) - Nursing Delivery Unit; of Nursing 
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Delivery Unit Budget (17) Costs and Revenues of Nursing Delivery Unit - 

Nursing Department; and on Expenses (18) - Nursing Delivery Unit - Nursing 

Department for budget planning. Data could be retrieved and was collected on 

fifteen of sixteen elements of the NMMDS-ICE survey collected for this study, 

confirming that 94% data elements were collectable (see table 31). According to 

the nurse mangers responses, data was not collected on the element 

reimbursement (16) not being appropriate or applicable. Data could in some 

incident be collected on all sub-elements, variables, and sub-variables of some of 

the elements of the NMMDS-ICE survey, and in some incident data collection 

was limited or data were missing.  
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Table 31. NMMDS-ICE data elements retrieved and collected by the pediatric unit 

managers. 

The elements of the NMMDS-ICE survey  Collected yes / no 

Unit Unique Identifier (01) yes 

Type of Nursing Delivery Unit (02) yes 

Patient Population (03) yes 

Volume of Nursing Delivery Unit (04) yes 

Care Delivery Structure and Outcomes (05) yes 

Clinical Decision Making Complexity (07) yes 

Environmental Complexity (08) yes 

Autonomy (09) yes 

Management Demographic Profile (11) yes 

Staff Demographic Profile (12) yes 

Staffing (13) yes 

Satisfaction (14) yes 

Payer Type (15) yes 

Reimbursement (16) no 

Nursing Delivery Unit/Service Budget (17) yes 

Expenses (18) yes 

Total collected 94% 
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Summary 

The sample size for this study consisted of four pediatric units in Icelandic 

Hospitals, their nurse mangagers, and nurses employed at study units. All nurse 

managers returned the NMMDS-ICE questionnaire for a responserate of 100% 

(N=4), and all participated in the telephone interviews 100% (N=4). 68.9% 

nurses returned the Appendix A: Data Collection Forms – Individual 

questionnaire of the NMMDS-ICE survey. 

For the purpose of this study fifteen of sixteen data elements of the NMMDS-

ICE questionnaire were collectable (94%) and most of the sub-elements, 

variables and sub-variables. Most commonly data were missing of the element 

staffing of nursing care resource category were no data or missing data were 

predominant and second most commonly data were missing of the elements of 

the financial category. Overall, findings showed that fifteen of sixteen elements 

of the NMMDS-ICE survey used for this study were collectable in pediatric units 

in Icelandic hospitals. Nurse managers collected data mostly by own validataion 

(44%), and second most commonly data were collected from electronic 

information systems (21%). 

 



107 

Discussion 

The purpose of this study was to describe the characteristics of pediatric units in 

Icelandic hospitals by using the Nursing Management Minimum Data Set – 

Icelandic survey (NMMDS-ICE survey). The purpose was also to describe 

wherefrom the nurse managers of pediatric units in Icelandic hospitals retrieve 

data to respond to the NMMDS-ICE survey.  

Research Question Number One 

The findings from this study showed that all eight elements of the environmental 

category of the NMMDS-ICE survey describing the characteristic of the pediatric 

units are collectable in specialized settings as of the pediatric units (see table 31). 

All variables of the element Unit Unique Identifier (01) were collected easily 

without any problems with valid response from all respondents (100%).  One 

respondent commented: “It was no problem to respond to this question. Variables 

are clear and can be collected in standard manner in Icelandic health care 

organizations. It is needed to have such categorization to separate one institution, 

one division, or one unit from each other in a standard manner“. According to 

law in Iceland (Log um heilbrigðisþjónustu, 2008) health care services are to be 

categorized into one or more categoris. Three respondents described the health 

care service as specialized hospital, and one respondent described the health care 

service as being both specialized health care organizations and regional hospital. 

All respondent also described their unit names in terms as being pediatric, 

pediatric inpatient/outpatient/daycare or neonatal intensive care units.  

Of the element Type of Nursing Delivery Unit (02) the most common type 

describing the care delivery unit was hospital acute inpatient and hospital based 

critical care inpatient. This comment was provided by one respondent: “If patient 

days were calculated as the ratio that most accurately describes the service 

instead of identifying the patient number as percentage of each category there 

would appear different data. It would be clearer if it would be produced in the 
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caption to identify each category by number of patients or to identify each 

category by patient days, calculated into percentage” suggesting two ways to 

provide information describing type of nursing delivery unit and level of care. 

This suggestion is of interest and should be considered in relation to the clarity 

and necessity of the element.  

Information describing the specialty as characteristic of the element Patient 

Population (03) served by the pediatric nursing delivery units identified by the 

respondents was collected by one respondent as percentage and by the other three 

respondents as checked () (not presented as percentage). This comment was 

provided by one respondent on specialty: “It would be too time consuming and 

complicated for me to collect data from the hospital information systems and 

calculate data into percentage”.  Most commonly described service 

characteristics were diabetes and child/pediatric (see table 10). Second most 

commonly described characteristics were: cardiology, critical care neonatal, 

neurology, and oncology. Within pediatric units health care needs of children and 

their families are delivered outside of traditional areas across specialized settings 

such as pediatric units where nursing is substantially different (Canterbury Christ 

Church Univeristy, 2009). Specialized units such as neonatal and pediatric units 

differ in structure from other clinical units. In a study to identify differences in 

staff nurses perception of the work environment it was cocluded that neonatal 

and pediatric units support practice processes and high-quality of care for 

patients (Schmalenberg & Kramer, 2007). A comment provided on specialty was: 

“In my unit specialty is generally presented as child/pediatric services as super 

class and then categorized further by specialty for more clarity being necessary 

for different planning such as staffing and staff development” suggesting the 

need for more precise categorization of specialty. Most common described 

developmental focus was infant, and second most common was 

elementary/middle school. Interaction focus was described by two respondents as 

individual 50% and family interaction as 50%. One respondent reported 
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individual as 3% and family as 97% interaction focus. Information identified by 

respondents on the sub-element Population focus was described by three 

respondants as population nation 95% and population internationally as 5%. One 

respondent reported population province as 99% and population nation as 1%. 

This is due to the fact that the Childrens hospital at the Landspitali - University 

Hospital of Iceland (LUH) in Reykjavik is placed in the capital city of Iceland 

serving the whole nation, and the pediatric unit at the Hospital in Akureyri (FSA) 

is local district hospital placed in Akureyri mainly serving the area.  

Information identified by respondents describing the characteristic of the 

element Volume of Nursing Delivery Unit (04) units was collected partly with 

valid data from all respondents (100%). Information was provided on type of 

encounter as outpatient/daycare, and units as volume of nursing delivery unit, 

and type of encounter as outpatient as volume of nursing delivery unit. A 

comment provided by one respondent on volume of nursing delivery unit was: “It 

is important to differentiate between each type of encounter for more clarity and 

is necessary as presented in the NMMDS-ICE”. Another comment was: “The 

element volume of nursing delivery unit is complicated and taking too long time 

to answer”. It is essential to have systematic strategy to collect data in a way that 

is manageable and reasonable for the production of information in a format to be 

useful for decision making, and to be able to provide high-quality service  

(Institute of Medicine. Committee on Quality Health Care in America, 2001). 

Of Care Delivery Structure and Outcomes (05,) primary nursing was most 

commonly described as care delivery structure. A comment on this sub-element 

was: “It is needed to select these data to have clear overview of what care 

delivery models are most used method forms on the unit for planning nurse staff 

training and for education planning on the unit”. Nurses affect patient outcomes 

partly by direct clinical intervention through the method of care delivery, and 

influence actions of other nursing personnel (Aiken et al., 1997). Study on care 

delivery models suggested that model of care delivery e.g. primary or team 
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nursing contribute to quality and effective nursing care (Hall & Doran, 2004). 

The variables of Outcomes – professional reward and pay for performance, and 

career mobility and expansion were rated more high than low. Recognition by 

nurses for meaningful contribution for meaningful contribution to practice was 

rated rather high. Further more nursing care personnel injury rate was low. This 

was of interest and could indicate professional practice- and health work 

environment. Healthy work environment is the practice setting that maximizes 

the health and well-being of nurses, quality patient outcomes and organizational 

performance (Registered Nurses Association of Ontario, 2008). Attributes that 

characterize professional nursing practice environment supports nurses to control 

the care delivery environment and produces better outcome in addition to strong 

leadership ability and support, and active participation of nurses in hospital 

affairs (Aiken & Patrician, 2000; Hoffart & Woods, 1996). Ratings for five 

variables of outcomes – clinical ranged from 1.7-3. The sixth variable mortality 

rate was rated as 1, meant to indicate low mortality rate as identified by nurse 

managers. This was of some misunderstanding as low mortality rate should be 

rated as 5 (Auður Harðardóttir werbal source, 3. January 2011). Therefore it is 

suggested thatdefinition for this variable should be revised for more clarity. 

Factors within healthy work environment support the quality of nursing work 

environment, and influence the patient outcomes in association with quality 

patient care (Clarke & Aiken, 2006; Hall & Doran, 2007). A comment provided 

on both outcomes was: “It is of interest and needed to collect data on outcomes – 

professional, and outcomes - clinical to view outcomes for improvements, 

reforms, and up trends”.  

Clinical Decision Making Complexity (07) collected showed that variables of 

the sub-element patient care the standardized procedures/care and the 

professional judgement, experience, intuition were rated high. Lowest score was 

on the variable variability or expectations. Nursing delivery unit devolving level 

of authority to nurses consistent with their high level of responsibility has been 
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found to enhance patient outcomes. In such environment nurse can exercise 

professional judgment in a timely fashion and exert more control of resources at 

unit level (Aiken et al., 1997) 

 Of the sub-element computerization the variable acuity/workload was rated 

high. The variables discharge planning, graphics, medication, and data repository 

were rated low. For planning and delivering nursing care decisions are always 

based on the available and specific information of resources, science and 

technological development, patient needs and technical skills for better care 

delivery. Adoption of technology plays an important role in this process 

facilitating access to the information (Marin, 2005). Therefore a systematic 

strategy to collect data in manageable and reasonable way is essential. It is 

essential for the production of information in a format to be useful for decision 

making (Institute of Medicine. Committee on Quality Health Care in America, 

2001). A nurse manager comment provided on clinical decision making 

complexity was: “These questions are clear and it is necessary to collect these 

data. It is new to me to view information in this way and it can indicate strengths 

and weaknesses of the environment.”  

Environmental Complexity (08) collected showed that the variable 

heterogeneity of patient mix was rated high indicating the extent being more 

diverse. This can be viewed in relation to the result of the acuity/workload also 

being rated high in this sdudy. Lowest score was rated for the variable 

environmental climate indicating the climate being more stable than turbulent. 

One comment provided on environmental complexity was: “Collecting data of 

the environmental complexity in standard manner would be of interest and 

necessary to view in the future for improvements, reforms, and up trends.” 

Information collected on the element Autonomy (09) indicated that the level of 

decision maker was good as respondents rated the extent of all categories ranging 

from 3.7 -5 (sometimes to always) (see tables 22, 23, and 24). Two dimensions of 

autonomy are professional or organizational autonomy referred to as control of 
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nursing practice extending to the clinical unit, the nursing department, and the 

hospital (Kramer & Schmalenberg, 2003), and clinical or work autonomy 

referred to as the authority and accountability for one’s work (Huber et al., 2000). 

Patient outcomes can be enhanced in nursing delivery unit that devolves a level 

of authority to nurses consistent with their high level of responsibility (Aiken et 

al., 1997). Several comments were provided by respondent on the element 

autonomy: “It is challenging to respond to these questions.” “It was not clear to 

me and it was difficult to realize how to respond to these questions.” “I had need 

for introspection before responding to these questions.” “It was hard to respond 

to these questions not because of unclarity but as for thoughtful examination.” 

One of most addressed professional values is autonomy and accountability 

(Hoffart & Woods, 1996).  

Research Question Number Two 

The findings from this study showed that all four elements of the nursing 

resource category of the NMMDS-ICE survey describing the characteristic of the 

pediatric units are collectable in specialized settings as of the pediatric units (see 

table 31). All appropriate variables of the Management Demographic Profile (11) 

were collected by all respondents (nurse managers) without any problems. All 

respondents have BS in nursing as education whereas two of the respondents had 

former associate degree in nursing (see figure 2). Educational background of the 

respondents indicates that they have broad nursing educational background 

though none of them have educational background as masters in nursing. It is 

also of interest that experience in years as pediatric unit manager ranged from 0-

33 years and experience in nursing varied from 3-38 years indicating wide 

varietal experiences. Evidence about hospital characteristics such as more years 

of nurse experience and baccalaureate educated registered nurses, and intensive 

professional nursing practice environment that can lead to improved quality of 

care, lower patient mortality and enhance patient safety (Tourangeau et al., 
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2006). Comments provided by respondents were that it should be of importance 

to collect such data to have overview of nurse managers education and 

experience, and it could facilitate revision of training and educational needs of 

unit managers e.g. at institutional level. 

All appropriate variables of the Staff Demograpic Profile (12) were collected 

by all respondents (nurses employed at study units). All respondents primary role 

was registered nurse. Education showed that 66% had attained highest degree as 

bachelor in nursing (see table 27). In position statement on paediatric nurse 

education in Europe (2007) it is stated that children and young people should 

have the right to be cared for by appropriately qualified and educated nursing 

staff. To recognize educational preparation several countries in Europe have 

already began to evaluate their current programs and are beginning to introduce 

specific programs at both pre and post registration level for pediatric nurses 

(International Association of Pediatric Nurses, 2007b). In 2008 staff 

developmentalplan for nurses and midwifes was set forth to promote the pediatric 

nuring at the Childrens hospital at the Landspitli - University Hospital of Iceland 

(LUH) in Reykjavik. The plan includes e.g. short and long-term aims for staff 

development and precondition for success (Gunnarsdottir et al., 2008). 

Demographic Information (see table 28) showed that respondents age ranged 

from 36 to 51 years indicating different age groups. Number of dependent person 

nurses is responsible for was on average 1.3. One of many factors affecting nurse 

intention to stay on the job is work and family conflict (Kovner et al., 2006). 

Mean years of nurse clinical experience from each unit ranged from 11 to 27 

years indicating various clinical experiences. Nurses mean full time or part time 

job on average of all units was 78%. Findings from a survey in 2007 conducted 

to establish the evidence bases about the minimum staffing requirement to ensure 

safer pediatric nursings care across Europe revealed variations and also 

similarities. By sharing examples of good practice, developments and initiatives 
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it can form the foundation to facilitate focused research for the future in pediatric 

nursing (F. Smith, 2007b). 

Three of the respondents expressed the element Staffing (13) being the most 

complicated of all elements of the NMMDS-ICE survey and taking longest time 

to answer. A comment provided by one respondent was: “It is very complicated 

and unclear for me to find out wherefrom data can be collected to respond to 

these questions. Data on staffing quantity, turnover and retention are not 

collected at my organization in this way as presented here.” Further respondents 

commented that it would be needed to define further the class accession rate for 

newly graduated nurses of the sub-elements staffing retention. “Is it the one who 

graduated the year before reporting year or who graduated the reporting year?” It 

was not clear to the respondents. Respondents also commented that the sub-

element staffing retention is about several staff classes and therefore the 

clarification in the footnote should not only be on nurses. Overall the respondents 

thought the staffing element to be of importance for professional and financial 

planning and for organizing the work environment. There are many factors 

influencing nurses to give up or leave their job at hospitals. This includes e.g.  

job satisfaction, burnout, high levels of turnover rates, and vacancy rates. 

Therefore it is of importance to have ready and timely access to information on 

the nursing personnel (Rosenfeld & Adams, 2008). 

Of the element Satisfaction (14) including sub-elements satisfaction in 

position, and satisfaction in context for direct care staff (nurses) and for 

management administrative, and support staff (nurse managers), respondents 

scored most often agree (see figure 3, 4, 5, and 6). Results of satisfaction in 

position from nurses were similar to those of satisfaction in position form nurse 

managers which is of interest indicating similar view of the kind of work and 

work environment. Results of satisfaction in context from nurses were somewhat 

similar and somewhat dissimilar to those from nurse managers which can 

perhaps be explained by dissimilar responsibilities and roles between nurses and 
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managers. There was slightly variation between respondents. A comment from 

one nurse mangaer was: “I have participated in several staff satisfaction surveys. 

This one is in some way similar and some way different. Some questions are 

more new to me such as the questions interaction with physicians and interaction 

with non-physician health care members. The questions about satisfaction with 

nursing management and administration, and the question about my own level of 

autonomy are also of interest.” Factors influencing nurses to stay or leave their 

job at hospitals are e.g. job satisfaction and levels of turnover rates. Supervisor 

support, autonomy, and relationship with physician are also important predictors 

on job satisfaction (Gardulf et al., 2005; Gunnarsdottir et al., 2007; Kovner et al., 

2006). Therefore it is important to measure variables on staffing and job 

satisfaction as variety of work related characteristics, attributes to work, and 

demographic characteristics of nurse personnel in association with nurse job 

satisfaction (Ingersoll et al., 2002; Sveinsdottir et al., 2006). 

Research Question Number Three 

Three of four elements of the financial resource category were collectable in 

specialized settings as of the pediatric units. The Payer Type (15) was collected 

with valid data by all respondents. The element Reimbursement (16) was not 

collectable, responents commented that data were not applicable or appropriate to 

their units.The element Nursing Delivery Unit Budget (17) could be colleted by 

three respondents. Variance in planned nursing delivery unit budget of wages, 

and actual nursing delivery unit budget of wages between units can be explained 

by different unit size and service category. The element Expenses (18) could be 

collected by three respondents.Variance in direct expenses and direct material 

expenses between units can be explained by different unit size and service 

category. Main payment method in hospitals is fixed budget, but hospitals 

revenue can also be in form of per diem wages or fee-for-services (Hall & 

Johannsdottir, 2003). Of the financial resources category respondents emphasized 
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the need to have data of nursing care costs and expenses, and for budget 

planning. The advantage to identify nursing data as a revenue center by billing 

nursing care directly could allowe administrative analyses of the financial input 

of nursing care to the hospital reimbursement system (Welton et al., 2006). To 

date the data are collected as applicable or appropriate for each unit at the 

organizations similarly to those included in the NMMDS-ICE survey. 

Reserarch Question Number Four 

The findings from this study showed that respondents retrieve (collected) data to 

respond to the NMMDS-ICE survey preferably by own validation (44%). This 

can party be explained because to respond to some of the elements, sub-elements, 

and variables (as 05.2, 05.3, 07, 08, 09, and 14) the respondents were expected to 

rate, estimate, or rank the extent or numbers on scales. Second mostly 

respondents retrieved data from electronic information systems (21%) such as 

patient classification system, Oracle system, inpatient system, electronic health 

records, and annual reports indicating some use of integrated electronic 

information systems (see table 30). One respondent made commented aboutdata 

retrieval from electronic information system being time consuming, and other 

respondent commented that when trying to retrieve data from the electronic 

information system the system was not accessible at the time. This could indicate 

more need for education and training in the use of electronic information 

systems, and the adoption of technology. A systematic strategy to collect data in 

a way that is manageable, reasonable, and affordable is essential in the health 

care syst (Institute of Medicine. Committee on Quality Health Care in America, 

2001). Where more specific information can be accessed supporting clinical 

decision better care can be delivered. Adoption of technology plays an important 

role in this process facilitating access to the information where integration among 

systems and health care professionals is demanded in daily practice (Marin, 
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2005). Information technology as systems assists with the management and 

processing of information (Graves & Corcoran, 1989). 

Limitation of the study 

This study included four out of the seven defined pediatric units in Icelandic 

hospitals including both in- and outpatient units, consisting 57% of the 

population. To some extent, the significance of findings has limited 

generalization possibilities beyond the sample used in the study because the 

samples chosen differ in some parts from other samples in Icelandic hospitals. 

Findings could though be meaningful to the sample and settings being studied. 

Furtherore they could be useful in the validation of the NMMDS-ICE survey in 

Icelandic hospital units. The NMMDS-ICE survey is a new instrument and was 

used for the first time in this sutudy. 

The study´s strength includes nurse managers high response rate 100% (N=4), 

and nurses high response rate 68.9% (n=51) to the NMMDS-ICE survey 

questionnaire, and nurse managers participation in the telephone interviews 

100% (N=4). Using a questionnaire decreased the risk of bias as the 

questionnaire is presented in more a consistent manner but as the questionnaire 

gets longer there is more risk for questions to be left blank. Advantages of using 

telephone interviews though being more time consuming allowed the researcher 

to obtain more in-depth information from respondents and to receive comments 

on the questionnaire. Despite limitations the NMMDS-ICE survey seved the 

purpose to describe the characteristis of pediatric units in Icelandic hospitals as 

fifteen of sixteen data elements were collectable (94%). 

Implication 

 There is need for nuses to acquire more training in the use of electronic 

information systems 
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 There is need for nuses to acquire more training in the use of 

standardized data sets 

 Adjust the clarification of the footnote of the Staffing – retention (13.3) 

to meet names of all staff classes 

 Adjust further definition of newly graduated nurses 

Suggestion for Future Research 

 Redo this study by the use of the NMMDS-ICE survey in pediatric units 

in Icelandic hospitals 

 Conduct a survey by the use of the NMMDS-ICE survey in clinical/ 

specialty units in Icelandic hospitals 

 Identify strategies to support the adoption of the NMMDS-ICE survey in 

Icelandic health care 

 Conduct studies on the effectiveness by the use of the NMMDS-ICE 

survey 
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Conclusion 

This study showed that the elements of the NMMDS-ICE survey are collectable 

at the pediatric units in Icelandic hospitals. Fifteen of sixteen data elements were 

collected (94%). From the pediatric nurse managers’ point of view, the overall 

clarity of the NMMDS-ICE survey was good. It was sometimes time consuming, 

complicated or unclear to find out wherefrom to collect data as they had not used 

such data collection forms before. The pediatric nurse managers emphasized that 

data are not collected on regular basis as presented in the NMMDS-ICE survey. 

Some similar data are collected regular e.g. some data of the environmental 

category and of the financial resource category. Some data collected by the 

NMMDS-ICE survey were new to the nurse managers and some data are not 

collected on regular basis, or not collected at all. They also emphasized that 

having easier access to data such as the comprehensive standardized data 

collected by the NMMDS-ICE survey could give a clearer picture to describe the 

characteristic of the pediatric units.  

Collecting data in a more easy way would facilitate prioritization and save 

time for planning and organizing, and to promote the service of the pediatric 

nursing units from the aspects of the environmental, nursing care resource, and 

financial resource. Adopting technology together with well-defined standardized 

set of data elements as included in the NMMDS-ICE is needed by nurse 

managers to make management decisions, as well as the need for nurse 

manager’s training in the use of electronic information systems. This way it 

could play an important role in enhancing nursing performance, increase nursing 

knowledge, and provide data and information necessary for nursing to make 

invisible nursing data into visible, productive data that can be aggregated to 

determine the nature, cost, and effect of nursing practice (Johnson, 2000). It is 

evident from the results of this study that standardized data set as the NMMDS-

ICE is needed. As the NMMDS-ICE questionnaire is a new instrument it could 

provide new opportunities 



120 

References 

Adams, A., & Bond, S. (2003a). Staffing in acute hospital wards: Part 1. the 

relationship between number of nurses and ward organizational 

environment.11, 287-292.  

Adams, A., & Bond, S. (2003b). Staffing in acute hospital wards: Part 2. 

relationships between grade mix, staff stability and features of ward 

organizational environment.11, 293-298.  

Aiken, L. H., & Patrician, P. A. (2000). Measuring organizational traits of 

hospitals: The revised nursing work index. Nursing Research, 49(3), 146-

153.  

Aiken, L. H., & Sloane, D. M. (1997). Effects of specialization and client 

differentiation on the status of nurses: The case of AIDS. Journal of 

Health & Social Behavior, 38(3), 203-222.  

Aiken, L. H., Sochalski, J., & Lake, E. T. (1997). Studying outcomes of 

organizational change in health services. Medical Care, 35(11) 

(Supplement), NS6-NS18.  

Aiken, L. H., Clarke, S. P., Sloane, D. M., Sochalski, J., & Silber, J. H. (2002). 

Hospital nurse staffing and patient mortality, nurse burnout, and job 

dissatisfaction. Journal of American Medical Association, 288(16), 1987-

1993.  

American Association of Critical-Care Nurses. (2005). AACN standards for 

establishing and sustaining healthy work environments: A journey to 

excellence. American Journal of Critical Care, 14(3), 187-197.  



121 

American Nurses Association. (2001). Scope and standards of nursing 

informatics. Wasington DC: American Nurses Association.  

American Nurses Association. (2006). Nursing information & data set evaluation 

center. Retrieved November 10, 2006, from 

http://nursingworld.org/MainMenuCategories/ThePracticeof 

ProfessionalNursing/DocInfo/NursingTerminologies/NIDSEC.aspx  

American Nurses Association. (2008). Nursing informatics: Scope and standards 

of practice. Retrieved July 2, 2010, from 

http://www.nursesbooks.org/Main-Menu/Standards/H--N/Nursing-

Informatics-Scope-and-Standards-of-Practice.aspx  

American Nurses Association. (2009). Recognized languages for nursing. 

Retrieved May 26, 2009, from  

Averill, C. B., Marek, K. D., Zielstorff, R., Kneedler, J., Delaney, C., & 

Milholland, D. K. (1998a). ANA standards for nursing data sets in 

information systems. Computers in Nursing, 16(3), 157-161.  

Averill, C. B., Marek, K. D., Zielstorff, R., Kneedler, J., Delaney, C., & 

Milholland, D. K. (1998b). ANA standards for nursing data sets in 

information systems. Computers in Nursing, 16(3), 157-161.  

Best, M., & Neuhauser, D. (2005). W edwards deming: Father of quality 

management, patient and composer. Quality & Safety in Health Care, 

14(4), 310-312.  

Beyers, M. (1996). A new connectedness. Journal of Nursing Administration, 

26(9), 5-6.  

http://nursingworld.org/MainMenuCategories/ThePracticeof
http://www.nursesbooks.org/Main-Menu/Standards/H--N/Nursing-Informatics-Scope-and-Standards-of-Practice.aspx
http://www.nursesbooks.org/Main-Menu/Standards/H--N/Nursing-Informatics-Scope-and-Standards-of-Practice.aspx


122 

Blegen, M. A. (2006). Patient safety in hospital acute care units.24, 103-120.  

Buerhaus, P. I., Needleman, J., Mattke, S., & Stewart, M. (2002). Strengthening 

hospital nursing. Health Affairs, 21(5), 123-132.  

Bulechek, G. M., Butcher, H. K., & Dochterman, J. M. (Eds.). (2008). Nursing 

interventions classification (NIC) (5th ed.). St. Louis: Mosby.  

Burns, N., & Grove, S. K. (2005). In Henderson L. (Ed.), The practice of nursing 

research: Conduct, critique, and utilization (5th ed.). St. Louis: Elsevier 

Saunders.  

Canterbury Christ Church Univeristy. (2009). Child nursing: Interprofessional 

learning programme. Retrieved November 4, 2007, from 

http://www.canterbury.ac.uk/courses/prospectus/undergraduate/c.asp?cour

seurl=nursing-studies-child-nursing  

Charters, K. G. (2003). Nursing informatics, outcomes, and quality improvement. 

AACN Clinical Issues, 14(3), 282-294.  

Clarke, S. P., & Aiken, L. H. (2006). More nursing, fewer deaths. Quality & 

Safety in Health Care, 15(1), 2-3.  

Delaney, C., & Huber, D. (1996). Nursing management minimum data set 

(NMMDS): A report of an invitational conference [monograph]. Chicago, 

IL: American Organization of Nurse Executives [AONE].  

Delaney, C., & Huber, D. (1997). Clinicl testing of a national standardized 

minimum data set designed to capture the management context of health 

care delivery. Proceedings of the 1997 Conference of the American 

Medical Informatics Association (CD-ROM), Philadelphia.  

http://www.canterbury.ac.uk/courses/prospectus/undergraduate/c.asp?courseurl=nursing-studies-child-nursing
http://www.canterbury.ac.uk/courses/prospectus/undergraduate/c.asp?courseurl=nursing-studies-child-nursing


123 

Directorate of Health. (2006). Health officials and auxiliary personnel 1981-

2005. Seltjarnarnes: Iceland: Directorate of Health. Retrieved from 

http://landlaeknir.is/pages/961  

Directorate of Health. (2007). Mannekla i heilbrigdisthjonustu. Retrieved august 

8, 2008, from http://landlaeknir.is/?PageID=1152  

Donabedian, A. (1988). The quality of care. how can it be assessed? Journal of 

American Medical Association, 260(12), 1743-1748.  

Englebardt, S. P., & Nelson, R. (Eds.). (2002). Health care informatics: An 

interdisciplinary approach. St. Louis: Mosby.  

European observatory on health care system. (2008). Policy brief: The 

significance of hospitals. Retrieved august 8, 2008, from 

http://www.euro.who.int/document/obs/hosbrief170202.pdf  

Finnbogadottir, A., & Jonsson, J. A. (2007). Mannekla i hjukrun: Skyrsla felags 

islenskra hjukrunarfraedinga. Rekjavik: Icelandic Nurse´s Association. 

doi:http://www.hjukrun.is/lisalib/getfile.aspx?itemid=1453  

Gardner, D. L., Kelly, K., Johnson, M., McColskey, J. C., & Maas, M. (1991). 

Nursing adminstration model for administrative practice. Journal of 

Nursing Administration, 21(3), 37-41.  

Gardulf, A., Söderström, I., Orton, M., Eriksson, L. E., Arnetz, B., & Nordström, 

G. (2005). Why do nurses at a university hospital want to quit their jobs? 

Journal of Nursing Management, (13), 329-337.  

Graves, J. R., & Corcoran, S. (1989). The study of nursing informatics. Imagine: 

Journal of Nursing Scholarship, (21), 227-231.  

http://landlaeknir.is/pages/961
http://landlaeknir.is/?PageID=1152
http://www.euro.who.int/document/obs/hosbrief170202.pdf
http://www.hjukrun.is/lisalib/getfile.aspx?itemid=1453


124 

Gunnarsdottir, H., Thorlacius, M. O., & Sigurdardottir, R. (2008). 

Starfsthrounarskyrsla hjukrunarfraedinga og ljosmaedra a barnasvidi 

landspitala. Reykjavik: Landspitali University Hospital.  

Gunnarsdottir, S., Clarke, S. P., Rafferty, A. M., & Nutbeam, D. (2007). Front-

line management, staffing and nurse-doctor relationships as predictors of 

nurse and patient outcomes. A survey of icelandic hospital nurses. 

Interantional Journal of Nursing Studies,  

Hall, A., & Johannsdottir, S. F. (2003). Fjarmognun og restur 

heilbrigdisthjonustu. Reykjavik: Hagfraedistofnun Islands.  

Hall, L. M., & Doran, D. (2004). Nurse staffing, care delivery model, and patient 

care quality. Journal of Nursing Care Quality, 19(1), 27-33.  

Hall, L. M., & Doran, D. (2007). Nurses’ perceptions of hospital work 

environments. Journal of Nursing Management, (15), 264-273.  

Hall, L. M., Doran, D., & Pink, G. H. (2004). Nurse staffing models, nursing 

hours, and patient safety outcomes. Journal of Nursing Administration, 

34(1), 41-45.  

Hall, L. M., Pink, G. H., Johnson, L. M., & Schraa, E. G. (2000a). Developing a 

nursing management practice atlas: Part 1, methodological approaches to 

ensure data consistency. Journal of Nursing Administration, 30(7/8), 364-

372.  

Hall, L. M., Pink, G. H., Johnson, L. M., & Schraa, E. G. (2000b). Development 

of a nursing management practice atlas: Part 2, variation in use of nursing 

and financial resources. Journal of Nursing Administration, 30(9), 440-

448.  



125 

Hardardottir, G. A. Translation and national clinical validation of the nursing 

management minimum data set (NMMDS) in hospitals in the country of 

iceland. Unpublished Doctoral dissertation, The Univeristy of Iowa, Iowa 

City,  

Hoffart, N., & Woods, C. Q. (1996). Elements of a nursing professional practice 

model. Journal of Professional Nursing, 12(6), 354-364.  

Huber, D., & Delaney, C. (1997). The nursing management minimum data set. 

Applied Nursing Research, 10(3), 164-165.  

Huber, D., & Delaney, C. (2005). The nursing management minimum data set 

survey 2005  

Huber, D., & Delaney, C. (2010). USA NMMDS (usa nursing management 

minimum data set). Retrieved march 11, 2008, from 

http://www.nursing.umn.edu/ICNP/USANMMDS/home.html  

Huber, D., Schumacher, L., & Delaney, C. (1997). Nursing management 

minimum data set (NMMDS). The Journal of Nursing Administration, 

27(4), 42-48.  

Huber, D. G., Delaney, C., Crossley, J., Mehmert, M., & Ellerbe, S. (1992). A 

nursing management minimum data set. significance and development. 

The Journal of Nursing Administration, 22(7-8), 35-40.  

Huber, D. L. (2000). Leadership and nursing care management (second edition 

ed.). Philadelphia: W.B Sunders Company.  

Huber, D. L. (Ed.). (2010). Leadership and nursing care management (fourth 

edition ed.). Missouri: Saunders Elsevier.  

http://www.nursing.umn.edu/ICNP/USANMMDS/home.html


126 

Huber, D., Maas, M., McCloskey, J., Scherb, C., Goode, C. J., & Watson, C. 

(2000). Evaluating nursing administration instruments. Journal of Nursing 

Administration, 30(5), 251-272.  

Icelandic Nurse's Association. (1997). Stefna: Felags islenskra 

hjukrunarfraedinga i hjukrunar- og heilbrigdismalum. Reykjavík: Iceland: 

Icelandic Nurse´s Association.  

Ingersoll, G. L., Olsan, T., Drew-Cates, J., DeVinney, B. C., & Davies, J. (2002). 

Nurses job satisfaction, organizational commitment, and career intent. 

Journal of Nursing Administration, 32(5), 250-263.  

Institute of Medicine. Committee on Quality Health Care in America. (2001). In 

Briere R. (Ed.), Crossing the quality chasm: A new health system for the 

21st century. Washington DC: National academy press: Instituton of 

Medicine.  

Institute of Medicine. Committee on the Work Environment for Nurses and 

Patient Safety, Board on Health Care Services. (2004). In Page A. (Ed.), 

Keeping patients safe: Transforming the work environment of nurses. 

Wasington DC: National Academy Press: National academies press.  

Institute of Medicine: Committee on Data Standards for Patient Safety. (2004). In 

Briere R., Decatur A. (Eds.), Patient safety: Achieving a new standard for 

care. Washington, DC: National academies press: Institute of Medicine.  

International Association of Pediatric Nurses. (2007a). Paediatric nurse staffing 

levels in europe (2007). Retrieved June 12, 2010, from 

http://www.rcn.org.uk/__data/assets/word_doc/0020/153218/PNAE_state

ment_on_staffing_levels_2007.doc  

http://www.rcn.org.uk/__data/assets/word_doc/0020/153218/PNAE_statement_on_staffing_levels_2007.doc
http://www.rcn.org.uk/__data/assets/word_doc/0020/153218/PNAE_statement_on_staffing_levels_2007.doc


127 

International Association of Pediatric Nurses. (2007b). Position statement on 

paediatirc nurse education in europe (2007). Retrieved June 30, 2009, 

from 

http://www.rcn.org.uk/__data/assets/word_doc/0012/113241/PNAE_state

ment_on_the_education_-_final_PNAE_August_2007.doc  

Johnson, M., Garner, D., Kelly, D., Maas, M., & McCloskey, J. C. (1991). The 

iowa model: A proposed model for nursing administration. Nursing 

Economics, 9(4), 255-262.  

Johnson, M., Maas, M., & Moorhead, S. (Eds.). (2000). Nursing outcomes 

classification (second edition ed.). St. Louis: Mosby.  

Johnson, M. R. (2002). Criteria for standardized nursing languages. Outcomes 

Management, 6(1), 1-3.  

Junttila, K., Meretoja, R., Seppälä, A., Tolppanen, E., Ala-Nikkola, T., & 

Silvennoinen, L. (2007). Data warehouse approach to nursing 

management. Journal of Nursing Management, (15), 155-161.  

Keenan, G., & Aqullino, M. L. (1998). Standardized nomenclatures: Keys to 

continuity of care, nursing accountability and nursing effectiveness. 

Outcomes Management for Nursing Practice, 2(2), 81-86.  

Kerr, P. (2000). Comparing two nursing outcomes reporting initiatives. 

Outcomes Management for Nursing Practice, 4(3), 144-149.  

Kovner, C., Brewer, C., Wu You-Wu, Cheng, Y., & Suzuki, M. (2006). Factors 

associated with work satisfaction of registered nurses. Journal of Nursing 

Scholarship, 38(1), 71-79.  

http://www.rcn.org.uk/__data/assets/word_doc/0012/113241/PNAE_statement_on_the_education_-_final_PNAE_August_2007.doc
http://www.rcn.org.uk/__data/assets/word_doc/0012/113241/PNAE_statement_on_the_education_-_final_PNAE_August_2007.doc


128 

Kramer, M., & Schmalenberg, C. (2003). Magnet hospital nurses describe control 

over practice. Western Journal of Nursing Research, 25(4), 434-452.  

Kramer, M., & Schmalenberg, C. (2004). Essentials of a magnetic work 

environment part 2. Nursing, 34(7), 44-47.  

Kramer, M., Schmalenberg, C., & Maguire, P. (2004). Essentials of a magnetic 

work environment part 3. Nursing, 34(8), 44-47.  

Landspitali Univeristy Hospital. (2009). Hagraedingaradgerdir landspitala arid 

2010. Reykjavik: Landspitali University Hospital. Retrieved from 

http://landspitali.is/lisalib/getfile.aspx?itemid=23543  

Landspitali University Hospital: Barnaspitali Hringsins. (2007). Barnaspitali 

hringsins: Annual report 2006 (Annual report. Reykjavik: Landspitali.  

Laschinger, H. K. S., & Havens, D. S. (1996). Staff nurse work empowerment 

and perceived control over nursing practice: Conditions for work 

effectiveness. Journal of Nursing Administration, 26(9), 27-35.  

Log um heilbrigðisþjónustu. (2008). Log um heilbrigðisþjónustu nr. 40/2007 

. Retrieved november 10, 2008, from 

http://www.althingi.is/lagas/nuna/2007040.html  

Maas, M., & Delaney, C. (2004). Nursing process outcome linkage research: 

Issues, current status, and health policy implications. Medical Care, 42(2) 

(Suppl), 40-48.  

Maas, M., Delaney, C., & Huber, D. (1999). Contextual variables and assessment 

of the outcome effects of nursing interventions. Outcomes Management 

for Nursing Practice, 3(1), 4-6.  

http://landspitali.is/lisalib/getfile.aspx?itemid=23543
http://www.althingi.is/lagas/nuna/2007040.html


129 

Maas, M. L., & Head, B. (1998). Nusing outcomes accountability: Moving to 

measurement. Outcomes Management for Nursing Parctice, 2(4), 139-

142.  

Mäkinen, A., Kivimäki, M., Elovainio, M., Virtanen, M., & Bond, S. (2003). 

Organization of nursing care as determinant of job satisfaction among 

hospital nurses. Journal of Nursing Management, (11), 299-306.  

Marin, H. F. (2005). Nursing informatics: Current issues around the world. 

Interantional Journal of Medical Informatics, (74), 857-860.  

Ministry of Health. (2006). Spa um thorf fyrir vinnuafl i heilbrigdiskerfinu No. 

C06:03). Reykjavik: Ministry of Health.  

Minnesota Nursing: a publication of the Univeristy of Minnesota Scool of 

Nursing. (2008). School news: SoN recognized for work with nursing 

minimum data sets. Minnesota Nursing: A Publication of the Univeristy of 

Minnesota Scool of Nursing, Spring/summer, September 10. 

doi:http://www.nursing.umn.edu/magazine/prod/groups/nurs/@pub/@nurs

/documents/asset/nurs_90333.pdf  

Morgunbladid. (2010, Oktober 9). Leggst thunglega i okkur. Morgunbladid, 

Retrieved from 

http://mbl.is/mm/frettir/innlent/2010/10/09/leggst_thunglega_i_okkur/?ref

=fphelst  

Needleman, J., Kurtzman, E. T., & Kizer, K. W. (2007). Performance 

measurement of nursing care: State of the science and the current 

consensus. Medical Care Research and Review : MCRR, 64(2 Suppl), 

10S-43S.  

http://www.nursing.umn.edu/magazine/prod/groups/nurs/@pub/@nurs/documents/asset/nurs_90333.pdf
http://www.nursing.umn.edu/magazine/prod/groups/nurs/@pub/@nurs/documents/asset/nurs_90333.pdf
http://mbl.is/mm/frettir/innlent/2010/10/09/leggst_thunglega_i_okkur/?ref=fphelst
http://mbl.is/mm/frettir/innlent/2010/10/09/leggst_thunglega_i_okkur/?ref=fphelst


130 

Needleman, J., Buerhaus, P., Mattke, S., Stewart, M., & Zelevinsky, K. (2002). 

Nurse-staffing levels and the quality of care in hospitals. New England 

Journal of Medicine, 346(22), 1715-1722.  

Polit, D. F., & Hungler, B. P. (1997). Essentials of nursing research: Methods, 

appraisal, and utilization (fourth edition ed.). Philadelphia: Lippincott.  

Porter-O´Grady, , & Kathy, M. (2007). Quantum leadership: A resource for 

health care innovation (second edition ed.). Boston: Jones and Bartlett 

Publishers.  

Rafferty, A. M., Clarke, S. P., Coles, J., Ball, J., James, P., McKee, M., et al. 

(2007). Outcomes of variation in hospital nurse staffing in english 

hospitals: Cross-sectional analysis of survey data and discharge records. 

International Journal of Nursing Studies, (44), 175-182.  

Registered Nurses Association of Ontario. (2008). Workplace health, safety and 

well-being of the nurses (Best practice guidelines. Toronto: Canada: 

Registered Nurses’ Association of Ontario. Retrieved from 

http://www.rnao.org/Page.asp?PageID=751&SiteNodeID=241&BL_Expa

ndID=  

Rosenfeld, P., & Adams, R. E. (2008). Factors associated with hospital retention 

of rns in the new york city metropolitan area: An analysis of the 1996, 

2000, and 2004 national sample survey of registered nurses. Policy, 

Politics, & Nursing Practice, 9(3), 158-172.  

Rossi, P. H., Lipsey, M. W., & Freeman, H. E. (Eds.). (2004). Evaluation: A 

systematic approach (Seventh edition ed.). Thousand Oaks: Sage.  

http://www.rnao.org/Page.asp?PageID=751&SiteNodeID=241&BL_ExpandID=
http://www.rnao.org/Page.asp?PageID=751&SiteNodeID=241&BL_ExpandID=


131 

Ruland, C. M., & Ravn, I. H. (2003). Usefulness and effects on costs and staff 

management of a nursing resource management information system. 

Journal of Nursing Management, (11), 208-215.  

Saba, V., K. (1997). A look at nursing informatics.(44), 57-60.  

Schmalenberg, C., & Kramer, M. (2007). Types of intensive care units with 

healthiest, most productive work environment.16(5), 458-468.  

Shortliffe, E. H., & Perreault, L. E. (Eds.). (2001). Medical informatics: 

Computer applications in health care and biomedicine (second ed.). Yew 

York: Springer-Verlag.  

Sjukrahusid a Akureyri. (2007). Fjordungssjukrahusid a akureyri: 2006 (Annual 

report. Akureyri: Sjukrahusid a Akureyri. Retrieved from 

http://fsa.is/skrar/File/pdf/arsritFSA2006.pdf  

Sjukrahusid a Akureyri. (2010). Arsfundur fsa 2010. Akureyri: Sjukrahusid a 

Akureyri. Retrieved from http://fsa.is/?m=news&f=viewItem&id=840  

Sjukrahusid á Akureyri. (2007). Sjukrahusid a akureyri: Arsskyrsla 2007. 

Akureyri: Sjukrahusid a Akyreyri. Retrieved from 

http://www.fsa.is/skrar/File/pdf/netskyrsla2007.pdf  

Smith, F. (2007a). PNEA - staffing survey findings. London: Royal College of 

Nursing. Retrieved from 

http://www.rcn.org.uk/development/communities/rcn_forum_communities

/children_and_young_people_field_of_practice/other_forums_and_groups

/paediatric_nursing_associations_of_europe  

http://fsa.is/skrar/File/pdf/arsritFSA2006.pdf
http://fsa.is/?m=news&f=viewItem&id=840
http://www.fsa.is/skrar/File/pdf/netskyrsla2007.pdf
http://www.rcn.org.uk/development/communities/rcn_forum_communities/children_and_young_people_field_of_practice/other_forums_and_groups/paediatric_nursing_associations_of_europe
http://www.rcn.org.uk/development/communities/rcn_forum_communities/children_and_young_people_field_of_practice/other_forums_and_groups/paediatric_nursing_associations_of_europe
http://www.rcn.org.uk/development/communities/rcn_forum_communities/children_and_young_people_field_of_practice/other_forums_and_groups/paediatric_nursing_associations_of_europe


132 

Smith, F. (2007b). Paediatric nursing in europe: Influencing policy and practice. 

Paediatric Nursing, 19(10), 24-25.  

Sveinsdottir, H., Biering, P., & Ramel, A. (2006). Occupational stress, job 

satisfaction, and working environment among icelandic nurses: A cross-

sectional questionnaiery survey. Interantional Journal of Nursing Studies, 

(43), 875-889.  

Tourangeau, A. E., Cranley, L. A., & Jeffs, L. (2006). Impact of nursing on 

hospital patient mortality: A focused review and related policy 

implications. Quality and Safety in Health Care, 15(1), 4-8.  

Tucker, A., & Stroup, L. (2007). Interntional council of nursing recognized 

school as one of five research and development centers in the world. 

Retrieved September 19, 2007, from 

http://www.ahc.umn.edu/news/releases/nursing091707/home.html  

Urden, L. D. (1996). Development of a nurse executive decision support 

database: A model for outcomes evaluation. Journal of Nursing 

Administration, 26(10), 15-21.  

Welling, A. (2006). Registered children's nurses in emergency departments in 

england: An exploratory survey. (cover story). Paediatric Nursing, 18(6), 

14-17.  

Welton, J. M., Fischer, M. H., DeGrace, S., & Zone-Smith, L. (2006). Hospital 

nursing costs, billing, and reimbursement.24(5), 239-245.  

Werley, H. H., Devine, E. C., Zom, C. R., Ryan, P., & Westra, B. L. (1991). The 

nursing minimum data set: Abstraction tool for standardized, comparable, 

essential data. American Journal of Public Health, 81(4), 421-426.  

http://www.ahc.umn.edu/news/releases/nursing091707/home.html


133 

 

Appendix 1 - 9 

 



134 

Appendix 1. Approval from the Ethical administration research 

committee at the LUH 

 

 



135 

Appendix 2. Approval from the Inter-disciplinary ethical 

committee of the Hospital in Akureyri (FSA) 

 

 



136 

Appendix 3. Announce to the Protection of Privacy 

 

 

 

 

 



137 

Appendix 4. NMMDS-ICE survey 

 

 

 



138 

 

 

 

 



139 

 

 

 

 



140 

 

 

 

 

 



141 

 

 

 

 



142 

 

 

 

 



143 

 

 

 

 

 



144 

 

 

 

 

 



145 

 

 

 

 

 



146 

 

 

 

 

 



147 

 

 

 

 

 



148 

 

 

 

 

 



149 

 

 

 

 

 



150 

 

 

 

 

 



151 

 

 

 

 



152 

 

 

 

 

 



153 

 

 

 

 



154 

 

 

 

 

 



155 

 

 

 

 

 



156 

 

 

 

 

 



157 

 

 

 

 



158 

 

 

 

 

 



159 

 

 

 



160 

Appendix 5. Permission from the translator Auður Harðardóttir 

 

 

 

 



161 

Appendix 6. Introduction letter to nurse director / executive 

 

 

 



162 

 

 

 

 

 

 

 



163 

Appendix 7. Introduction letter to nurse managers 

 

 



164 

 

 

 



165 

Appendix 8. Introduction letter to nurses 

 



166 

 

 

 



167 
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