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Introduction 

In the Netherlands, the availability of ICU-nurses is currently seriously 
threatened by a tight job market and future perspectives look even more 
worrisome. The availability of ICU-nurses is an important factor in 
maintaining an acceptable level of quality of care.1, 2i 3' 4 Unfortunately, 
many ICU's are confronted with a rapid turnover within their nursing team 
resulting in a loss of experience. In addition, working under pressure in a 
complex environment may introduce errors.5 As a result, the quality of 
care may become compromised as nurses perform and control the 
majority of tasks in direct patient care.6, 7 Under these conditions, an 
objective indicator of nursing care quality would be very useful, especially 
when this indicator is able to detect deterioration in quality before it 
becomes apparent. The difficulty of such a tool is the fact that quality 
needs to be expressed in a quantitative manner. Therefore, a new 
instrument was developed, providing quantitative measures adjustable to 
the specific working environment. 

The measurement of quality of nursing care 

Quality of care is defined as the degree to which health services for 
individuals and populations increase the likelihood of desired health 
outcomes.8 The likelihood of desired health outcomes increases when 
nurses use protocols representing good clinical practice. The "ideal nursing 
care" can be defined simply as the formal care described in standards, 
protocols and guidelines. This "ideal nursing care" is considered to be the 
goal, deviation from this standard (i.e. error) can be considered as the 
variable characteristic quantifying the quality of care. An observable error 
related to nursing behavior can be measured if this error is unequivocally 
defined. According to this line of reasoning, error is the key concept in the 
construct to measure quality of nursing care. 

Error and nursing 

An error is defined as a planned action, which fails to achieve the desired 
goal. Basic error types are planning failures, visible execution failures, or 
invisible memory failures.9,10, u 

An error is by definition unexpected and is never planned or desired. This 
in contrast to an intentional deviation from a protocol, which is considered 
to be a violation. Errors can occur in someone's mind, these can be mere 
unobservable planning failures, or observable errors once action has been 
taken. 

Errors can take place in several forms: 
1. error of omission, an appropriate step is left out in the process. For 

instance, a blood gas sample was not taken following extubation; 
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2. error of insertion, an inappropriate step is added into the process. For 
example a wedge pressure balloon is inflated while the external 
pacemaker wire is still in place via the right ventricular lumen of the 
Swan-Ganz catheter; 

3. error of repetition, an inappropriate step is added into the process that 
is normally appropriate. For instance, a drug was administered twice 
because it was not registered appropriately the first t ime; 

4. error of substitution, the appropriate step, object or time is replaced 
by an inappropriate one. For example, an incorrect drug was 
administration due to unclear handwriting. 

It is common to discuss errors in medical settings in terms of their 
consequences, especially injury or death. However, this does not provide 
information concerning the underlying cause of the error. Fortunately, in 
our clinical experience, most errors are recognized before an adverse 
event occurs. For instance, a nurse can select a wrong ampoule but 
replace it immediately with the right one. Also, safety nets or barriers are 
created in order to reduce errors for instance by using checklists, 
registration systems or double checks of medication dosage. A high 
nursing workload, however, will reduce the aforementioned corrective 
attention and evoke the bypassing of the barriers in order to gain time. 

Objectives of the instrument 

The objective was to develop an instrument to assess error and safety 
aspects of ICU-nursing performance. This instrument had to: 
1. be based on a clear construct strongly related to the quality of nursing 

care; 
2. generate an overall figure of quality based on a valid cross-section of 

direct and indirect nursing care; 
3. be reliable and sensitive for changes in quality; 
4. be capable to measure independent of the time , nurses or patients 

involved; 
5. be applicable without the active cooperation of the nurses. 

From a practical point of view we only used visible predefined 
consequences of protocol errors due to nursing activities. A meaningful 
measure is not generated by simply counting all predefined protocol 
deviations, but by prioritizing the possible deviations (i.e. possible protocol 
violations) by the degree to which reduce a patients safety. These 
selected errors were labeled 'critical nursing situations'. 'Critical' stands for 
a condition that possibly turns into an adverse event (see figure 1). 
"Nursing" depicts the domain and 'situation' describes a set of observable 
circumstances. An error is not synonymous with an adverse event or an 
accident. Similarly, an accident may occur without a preceding error. An 
accident is an unplanned, unexpected, and undesired event, usually with 
an adverse outcome. 

13 



We assume that there is a limited but unknown set of potential critical 
nursing situations in ICU practice. Since many of these critical nursing 
situations will become visible at some point during nursing care, a 
systematic observational approach independent from the ongoing care 
process can be used to quantify these situations. Neither the nurse nor 
the patient is the subject of the observation, only the environment of the 
patient is. This enables the nurses to remain blinded for the observed 
items in order to avoid bias. Based on these assumptions we have 
composed a Critical Nursing Situation Index (CNSI). 

Scheme 1] Model of error occurrence 

Direction of workprocess 

Observable error, i.e. deviation from protocol 

Risk estimation 

error 

error factor 

Legends 
1. Barriers to error such as hourly monitoring of vital signs and checklists 
2. A factor can change circumstances producing the opportunity for the 

sequential errors to cause an accident 
3. Risk est imat ion is based on the known relation between a visible error and 

an accident 
4. Accident that can be related to the occurrence of error will lead to preventive 

behavior or revising protocols 

The "Critical Nursing Situation Index" 

The index consists of a list of predefined errors that stem from deviations 
of ICU-nursing protocols. All unambiguous strict orders were collected 
from those standards and protocols for which the nurse was responsible 
and translated these orders into deviations of care. Each error was 
formulated into a short observational statement, describing the 
manifestation of an error. For instance, the admission protocol contains a 
directive stating that all patients transferred from other hospitals must 
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have bacterial cultures taken in order to prevent the spread of multi-
resistant bacteria. The protocol states: take standard bacterial cultures on 
admission if the patient is transferred from another hospital. This can be 
translated into a negative statement: 'No inventory of bacterial cultures 
upon transfer from another hospital is made'. In practice, this statement 
can be; true (an error occurred); false (no error occurred) or; not 
applicable as the patient was not transferred from another hospital. 
Another example: The humidifying system of the respirator is not 
functioning (is switched off)'. This observed item can be scored as; true 
(the situation is present); false (the situation is not present) or; not 
applicable because this patient is not mechanically ventilated. The risk 
associated with this error is that a patient is being ventilated with dry air, 
which can cause serious sputum thickening and subsequent atelectases. 
The index represents a cross-section of the ICU-nursing care domain.12 

The final index contains 84 descriptions of critical nursing situations in a] 
basic ICU nursing care (14 items); b] care of mechanical ventilation (20 
items); c] care of intravenous lines (10 items); d] administration of fluids 
(5 items); e] monitoring of cardiac rhythm and circulation (8 items); f] 
administration of medication (10 items); g] the care of enteral nutrition (6 
items); h] hygienic care and control of devices (11 items) (See Appendix). 
New items can be added to the database and items that are no longer of 
interest can be removed. The intention was to collect a sufficient number 
of items in order to be able to compose new forms after a study was 
completed and the items were made public for the nursing team. Each 
new series of CNSI observations would be conducted with a different set 
of observational items. 

Use and interpretation of CNSI scores 

Each selected patient is observed for all items on a CNSI-form. 
Observation is made from a small distance of the bed. During these 
observations, the nurses are neither questioned about care nor about the 
condition of the observed patient. The nurses are informed about the 
objective of the observations, but for reasons of information-bias they 
must kept unaware of the precise content of the items until the study has 
finished. It is also advisable to observe patients in random sequences and 
time periods. Consequently, it is possible that a patient is observed more 
than once, but this is irrelevant as the focus of the index is the actual 
nursing care and not the specific condition of the individual patient. 
CNSI figures can be calculated for one patient, or/and summarized for 
groups of patients observed for a limited time period. The scores are 
summarized for true items, false items, items at risk (true and false 
items) and items not applicable. The sum of the true items reflects the 
number of critical nursing situations, whereas the pooled sum of the true 
and false items determines the number of items at risk. The quotient of 
true items and items at risk is the cumulative incidence (CI). Differences 
in NSCI quality scores, for example between two different IC-units are 
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calculated by the ratio of the CI rates and can be expressed in a Relative 
Risk estimate. Risk difference (CI of group A - CI group B) will express 
the magnitude (increase or decrease) of the change. In addition, by 
means of the CNSI association between changes in nursing workload en 
quality of nursing performance can be documented.12 

Conclusion 

The advantage of the CNSI is the composition of items forming a cross-
section of ICU-nursing care for the detection of errors. Observing nursing 
care provides an estimate of the quality of care under specific 
circumstances. Raising or lowering CNSI scores from subsets of patients 
under different circumstances can provide important feedback about the 
impact of (organizational) changes. 
The CNSI is simple to use and has encouraging metric properties in which 
the assessment is closely related to direct patient care.12 The CNSI is not 
meant to judge the individual nurse but to detect weaknesses in the 
safety and quality of care of patients in the ICU. Raising or lowering CNSI 
scores from subsets of patients under different circumstances can 
therefore provide important feedback about the impact of (organizational) 
changes. The instrument can be easily adjusted to changes in the daily 
practice of the ICU and has the ability to be a tool by which we can 
continuously investigate and improve the quality of our care. 
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