CHARACTERISTICS OF A GOOD INDICATOR

Objective:  The indicator must be factual – without distortion by opinion, personal feelings, or prejudices.  If subjective the sample must be large enough to generate confidence.

Measurable:  An indicator must be measurable.  If it cannot be measured, it is impossible to tell if change has caused improvement.

Well-Defined:  There must be an accurate and consistent definition so that data collected by multiple data collectors over time are not skewed due to the different collectors or the different times.  For example, when counting work orders: Are all work orders included, or just repair work orders, repair and maintenance work orders, project orders, and so on?  Must be unambiguous.

Based on current knowledge/experience: Significant academic research should not be required to develop it.

Valid:  The indicator must have a direct relationship to the structure, process, or outcome that it is measuring.  For example, indicators that pool clinical engineering activities with housekeeping and/or plant maintenance tend to use square footage as a workload volume metric.  Square footage probably is appropriate as one of housekeeping’s workload volume metrics, but square footage bears no direct relationship to the quantity or complexity of medical equipment and therefore is not a valid clinical engineering workload measure.

Easy to obtain/inexpensive to accumulate:  Data should be derived from another management process when ever possible – i.e., incident reports, work order closeouts, training tests, etc.  If  the data cannot be readily collected the indicator has no value.  Do not select indicators that require development of a data collection system for that indicator.

Potentially Predictive:  If the data is extrapolated into the future will the indicator show the probability of unpleasant outcomes?

REQUIREMENTS FOR STATISTICAL VALIDITY

Accuracy:  How close the measurement is to the true value of the parameter; when a large number of measurements are made and averaged, how close the average is to the true value.

Precision:  How close the measurement is to all other measurements made under similar conditions; repeatability, over the entire range of interest.

Reliability:  Dependability, with emphasis on “consistency, the extent to which the measurement device or test yields the same approximate results when utilized repeatedly under similar conditions”.

Sensitivity:  How well the measurement responds to the stimulus.  If sensitivity is too low, opportunities for response will be missed; if too high, false alarms will result.

Statistical Stability:  “Any statistically significant result is ‘stable,’ in the sense that if the experiment were repeated, one could confidently expect similar results.”

Validity:  “The extent to which any measuring instrument, device, or test measures what it puports to measure.”

Variation:  The extent to which the indicator value reflects a stable system, in contrast to reflecting something new or special.

PROBLEM ANALYSIS TOOLS

Problem Analysis:  Seeking to understand the root cause of a failure or deviation from the norm or intended outcome.  You must visualize the relationships of the components of the system and the variables that influence the component behavior.

Flowcharts:  Visually describes a process from start to finish showing relationships among the different steps in the process.  Uses commonly accepted symbols to define standard actions or functions such as start/stop, decision points, any activity, and documentation.

Affinity Diagrams:  Used during brain storming sessions, organizes verbal information into a visual typology.  They cluster broad concepts into related groups and subgroups.

Cause and Effect Diagrams:  Commonly known as “fishbone” diagrams they are formally “Ishikawa” diagrams.  Starts with the problem and works backward to identify the causes and their effects.  After the problem has been identified identify the major factors influencing the process (“4Ms” = methods, manpower, materials, machinery; or “4Ps” = policies, procedures, people, plant).  Next identify the subfactors effecting each major factor.

Thematic Content Analysis:  Similar to word content analysis seeks to identify recurring themes in verbal data such as a questionnaire.

Pareto Charts:  Bar chart which is based upon the principle that 20% of the problems have 20% of the impact on the process.  Sorts out the vital few and allows concentration of resources on those problems.

DATA ANALYSIS TOOLS

Data Analysis:  Turns raw numbers or words into information.  Tells you something about how the process is functioning.  Use of statistical analysis techniques will provide an inference about the relationships and strengths of those relationships between two or more variables.

Checksheets:  A matrix method of collecting data that simplifies the collection process by organizing the data as it is collected.
Histograms:  Based upon the concept of the standard distribution or “Bell Curve”.  Data is presented in a bar chart.  Display allows you to identify the central tendency and variability of the data.

Scatter Diagrams:  Uses the X and Y axis to plot individual data points.  Must have two variables to compare and results can be both positive and negative.  Visual display shows the cluster of the data points.  Tight clusters represent minimum variation while scattered clusters represent high variation.  When least squares formula is applied to the data a regression is developed that will give a statistical inference about the strength of the relationships.

Run Charts:  A line chart that plots data variation over time

Boxplots:  Sometimes called a box and whisker plot, it offers a detailed picture of trends and variability over time.  Data is divided into an upper quartile in 75% of the data points fall below; and a lower quartile in which 75% of the data points fall above.  100% of the data points fall between the highest and lowest data point.  Data is further divided along the median point with 50% of the data points falling above and 50% below.  The mean or average for all of the data points can also be calculated.

Control Charts:  Used to rack variability in a process over time.  Similar to run charts, control charts use greater high and lower statistical or control limits.   Thus, as long as process variability remains within the control limits the process is in statistical control and need not be changed.  The control limits define the degree of acceptable variation.

Process Capability Ratios:  Relates requirements to actual performance.  Variability is related to specifications and tolerances.  Displays the data as a bell curve and calculates data variability in standard deviation units.  Analyst defines the acceptable standard deviation in the process.

