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Clinical judgments and decisions are an integral component of nurse work and nurses are
increasingly being challenged to account for their judgments and decisions. Nursing research
is needed to help explain judgment and decision making in nursing, but most research in this
area is almost exclusively characterized by descriptive studies. This article describes the use of
the factorial survey method, which combines the explanatory power of a factorial experiment
with the benefits of a sample survey. This hybrid technique is an excellent method for studying
judgments and decisions across settings, roles, disciplines, and countries. This article outlines
the steps of the method and demonstrates its applicability with an exemplar from a study
across nurses from 3 countries. Key words: decision making, factorial survey, judgment,
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RESEARCH designs that can attribute

causal explanation when studying

nurses’ judgments and decision making are

critical. The increased emphasis on continu-

ity of care, interdisciplinary research, and the

impact of globalization of healthcare have

increased the need for research comparisons

across settings, practice roles, cultures, and

countries. Yet, high costs, the nature of the

research, time constraints, and ethical con-

cerns have hampered the use of experimental

designs in nursing research on judgments,

decision making, and comparative studies.

Clinical judgments and decisions are an in-

[QA1]

tegral component of nurse work and as such
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impact on care recipients, care providers, and

the larger lay and health communities. All

nurses, across practices, settings, and coun-

tries, make numerous judgments and deci-

sions daily. Yet, much work needs to be done

to explore how nurses make judgments and

decisions, to examine the contextual nature

of those judgments and decisions, and to ex-

amine nurse consensus and variation in judg-

ment and decision making. The profession,

the public, and the policymakers are increas-

ingly asking nurses “. . . to account for the de-

cisions they make for, with, and on behalf of,

their patients.”1(p4)

The factorial survey, which combines the

advantages of the experimental design with

the advantages of survey research, can be

used to answer research questions that are

concerned with judgments, decision making,

and/or concept definition. The study of nurs-

ing decisions that may be threatening to pa- [QA2]

tient outcomes such as the use of restraints, a

referral to protective services, or refusal to

medicate or treat a patient are just a few

examples of the types of decisions that can

be studied. Judgments might include asking
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nurses to assess substantive problems like el-

der abuse, acute confusion, or malnourish-

ment. Concept differentiation might be deter-

mining which of the 2 competing diagnosis

is depicted: abuse versus self-neglect or delir-

ium versus dementia.

The purpose of this article is to demon-

strate how nurses can use the factorial survey

method, an advanced method used widely in

the social sciences, effectively and efficiently

in empirical nursing research to examine

judgments and decision making. An overview

of the factorial study design is provided and

then followed with a brief overview of judge-

ment and decision-making research. Finally,

the key components of the factorial survey

technique are presented: (1) operationaliz-

ing variables and writing a rational vignette,

(2) producing randomly generated vignettes,

(3) selecting a sample size and sampling, and

(4) analyzing data. To illustrate the versatility

of the factorial survey design and its applica-

tion to clinical judgments, we use as an exem-

plar a study of nurse decision making about

nutrition and with subjects across 3 coun-

tries. Nurses and nursing students from the

United States, Northern Ireland, and Scotland

participated in the study, which examined the

impact of 11 clinical and sociodemographic

patient variables for their impact on nurses’

decision making regarding risk, screening,

and referral for malnutrition.

FACTORIAL SURVEY DESIGN

The factorial survey combines the bene-

fits of a factorial experimental research de-

sign with the benefits of a sample survey. The

strength of the factorial survey is that it is a

hybrid technique. It combines the strength of

random assignment inherent in the classical

experimental design with the generalizability

power of the sample survey because of ran-

dom sampling.

The traditional factorial experiment typi-

cally employs a 2 × 2 or a 2 × 3 factorial

research design. The factorial survey, on the

other hand, typically employs 10 to 15 inde-

pendent variables. Moreover, the simple vi-

gnette design using 2 independent variables

in a 2 × 2 factorial research design defines

4 cells. The factorial survey will define thou-

sands or millions of cells. In the cross-country [QA3]

study employed here for illustration, there are

11 independent variables in a 8 × 5 × 2 × 5 ×

3 × 12 × 3 × 4 × 5 × 5 × 3 factorial research

design.

This factorial design is defined by

12,960,000 cells. A unique vignette could

be produced for each of these 12.9 million

cells. This is where the power of random

sampling comes into play. A sample of cells

(say 520) is randomly selected from the

population of more than 12 million possible

cells in the design. Thus, we have 1 cell

per 25,000 possible cells in the sampling

design. Given that these cells were randomly

selected, main effects for 11 independent

variables on the dependent variable(s) can be

reliably assessed and evaluated for statistical

significance. Moreover, the effects of the

55 first-order interactions on the dependent

variable(s) can also be reliably assessed and

evaluated for statistical significance.

The probability base of random sampling

and the law of large numbers imply that there

will be sufficient cases to assess these effects.

Consider the 8 × 5 subfactorial design in the

above-described model of 11 variables. It has

40 cells (8 × 5 = 40). With an N of 520,

there are an expected 13 observations per cell

(40 × 13 = 520). In reality, the number of

observations per cell will be 13 plus or mi-

nus a few. This “plus or minus”is sampling er-

ror. The proportion of observations in each

category of each variable hovers near the ex-

pected proportion that would have occurred

given the random sampling design of people

in the population. The same principle applies

to the factorial survey. The proportion of ob-

servations in each cell hovers near the ex-

pected proportion that would have occurred

given the random sampling design of cells in

the factorial survey universe.

The survey design evolves from the vi-

gnette, which is the basic element in the fac-

torial survey technique. Like any survey, this
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method can be paper and pencil or electronic

and thus self-administered or administered by

a researcher via phone or face-to-face. A chief

feature of survey research is the ability to

use probability sampling. Traditional proba-

bility sampling selects a sample of respon-

dents from a population of potential respon-

dents. Probability sampling in the factorial

survey selects a random sample of vignettes

from a population of potential vignettes. Re-

search using the factorial survey can also take

advantage of traditional probability sampling

to increase the generalizability of the results.

The survey nature of the design allows for

ease of administration across settings, prac-

tices, and professions, and even across coun-

tries as we demonstrate in this article.

The assets derived from the factorial design

and the survey can simultaneously increase in-

ternal and external validity. The internal va-

lidity is increased because the values of the

independent variables vary randomly across

the spectrum and are not limited to the vari-

ance of these variables in any specific clini-

cal population. In addition, the effects of de-

mographic and social variables (eg, age, sex,

race, socioeconomic status) that are so often

alleged to influence such judgments and so

rarely tested can be included as independent

variables. Moreover, each vignette is unique

and the set of vignettes to which any respon-

dent answers is also unique. The external va-

lidity or generalizability is increased as the sur-

vey aspect of the design facilitates the sam-

pling design.

The factorial survey was first developed by

Rossi and Anderson2 to examine social judg-

ments and has primarily been used across

the social sciences to investigate the social

definitions of a wide variety of behaviors

and decision making by a number of vary-

ing professionals and laypersons. The fac-

torial survey has been used to examine a

variety of problems, including child abuse,3,4

sexual harassment,5 and mental illness.6

More recent work includes investigation of

topics like self-neglect,7,8 use of restraints

on patients,9,10 child abuse recognition by

nurses,11 and health professionals’ beliefs

about factors affecting health behaviors of

clients.12 Although the factorial survey has

been widely used in social science, its use

in nursing13 and in other health professions12

has been virtually nonexistent.

A search of major literature databases in

the social and health sciences (MEDLINE,

CINAHL, Soc Sci, PsychINFO) produced ap-

proximately 130 articles that feature factorial

surveys. However, published nursing research

reflects that the technique is not well known

in nursing. Only 6 factorial survey articles ap-

pear in nursing journals and the method is not

explained in major nursing research methods

books, reflecting that many nurse researchers

have had limited, if any, exposure to this ex-

perimental method.14

JUDGMENT AND DECISION-MAKING
RESEARCH

The literature on judgment and decision

making in nursing is characterized by a

number of expressions used to explain the

same phenomenon, such as clinical deci-

sion making,15 clinical judgment,16,17 clini-

cal inference,18 clinical reasoning,19 and di-

agnostic reasoning.20 In essence, what all of

these types of studies are investigating are

how nurses make judgments “the assessment

of alternatives” and decisions “choosing be-

tween alternatives”21 about patients under

their care. The study of judgment and de-

cision making has been the focus of atten-

tion for researchers for over half a century,1

with a number of theories describing how

decisions are made in practice (descriptive

approaches), how they should be made (nor-

mative approaches), and how they may be im-

proved and/or generated as a result (prescrip-

tive approaches).

The research into judgment and deci-

sion making in nursing is almost exclusively

characterized by descriptive studies that ex-

amine how nurses make judgments and

decisions in practice. These studies have

commonly used a mixture of observation of

practice and interview to examine various

characteristics of nurse decision making, such

as expertise,16,22–26 the role of heuristics and
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bias,27,28 and task complexity.29,30 Some of

the studies use vignettes as the basis for data

collection, examining how nurses may make

judgments and decisions in practice.23,31,32

All of these studies have provided valuable

evidence regarding the nature of nursing

expertise22 and influences on decision mak-

ing practice.27,33 However, because they are

descriptive studies, they are characterized by

small, unrepresentative samples, and are un-

able to identify systematic differences in the

way nurses use information to make judg-

ments and decisions, or variability in decision

making. Other studies have used surveys to

explore nurse decision making.34,35 However,

these surveys rely on self-report of “general”

strategies that nurses say they use in decision-

making situations, without any reference to

possible behavior or patient context. As it

is commonly recognized that individuals’ in-

sight into their decision-making ability is of-

ten limited, the results of this type of study

are also problematic, as they cannot provide

an insight into actual nurse behavior.

Designs that use factorial survey approach

can help address the criticisms of existing

research into judgment and decision making

in nursing. By using vignettes to mimic pa-

tient scenarios, researchers have a tool that

can mirror the “real life”experiences of those

knowledgeable in their fields while maintain-

ing a valid research design. The systematic

nature of the design of the factorial sur-

vey allows for the representative sampling

of a population, the examination of informa-

tion cues used by nurses in detail, and the

identification of similarities and differences

in approaches to judgment and decision

making.

VARIABLES AND WRITING A RATIONAL
VIGNETTE

The factorial survey uses a vignette that is

created from the independent variables cho-

sen for the study. This approach facilitates ex-

amination of wide categories of contextual in-

formation about a problem/case or patient.

The factorial survey method was developed

to examine the effects of numerous interde-

pendent pieces of data that are often seen in

the real world, but are often multicollinear.

The power of the factorial survey design lies

in the ability to examine normative beliefs of

a group about a concept, judgment, or a de-

cision, but unlike the real world, the inde-

pendent variables are virtually uncorrelated

in the factorial survey. Thus, crucial to the

method is writing a vignette that tells a log-

ical story and that includes all the variables

that are to be tested. Thus, identification of

the independent variables and their levels is a

basic step in developing the vignette and its

framework.

Independent variables

The uniqueness of each vignette lies in how

the story is made to vary by the levels of the

independent variables. Each vignette can be

simple or complex, depending on the num-

ber and types of independent variables cho-

sen. The main character (eg, patient/client if

looking at nurse decision making about pa-

tients) can be made to vary by diagnosis, af-

fect, gender, etc. The number of independent

variables can easily be as high as 10 to 15, and

2 to 3 dependent variables have been used by

researchers. The independent variables that

operationalize the vignette are drawn from re-

search and the literature. (See Table 1 for ex-

ample of dietary, anthropometric, biochemi-

cal, clinical, and sociodemographic indepen-

dent variables used in exemplar.)

Once the independent variables are

selected, the levels of the variables must be

determined. Age, for example, is a common

patient characteristic that nurses are often

interested in. The levels for age would be

set based on the ages one is interested in

studying. In the cross-country study on

nutrition, the levels of age we used were

25, 35, 45, 55, 65, 75, 85, and 95. Nominal

variables such as gender can also be used. An

interesting level that can also be introduced

is the null category. The null category can

provide some useful information in a factorial

survey. For example, gender is a commonly

used variable across many studies, and the
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Table 1. Dietary, anthropometric, biochemical, clinical, and sociodemographic independent

variables

Independent Values of independent

variables Levels variables Rationale for inclusion

Age, y 8 25, 35, 45, 55, 65, 75, 85, 95 Effect of age on nutritional

status36,37

Marital status 5 Single, married, widowed,

separated, divorced

Social factor in nutrition38

Gender 2 Male, female Social factor in nutrition38

Diagnosis 5 Congestive heart failure, chronic

obstructive pulmonary

disease, inflammatory bowel

disease, type 2 diabetes

mellitus, chronic renal failure

Nutrition related37,39

Assessment phase 3 An initial nursing assessment of

the patient, a review of the

patient’s progress, a final

nursing assessment before the

patient is discharged

New variable entered because of

emphasis on discharge

planning37

Height and weight 12 Three weights for each of 4

heights (expressed in pounds

and inches for vignettes used

in the United States and in

stones and pounds and feet

and inches for vignettes used

in Northern Ireland and

Scotland

Indicator of nutritional status

(anthropometric),

representing underweight,

acceptable weight,

overweight37,39,40

State of hydration 3 Does not appear dehydrated,

appears dehydrated, null

Indicator of nutritional status

(clinical)37,41

Hemoglobin, g/dL 4 8, 11, 15, 19 Indicator of nutritional status

(biochemical)37,41

Description of

amount eaten, %

5 100, 75, 50, 25, 0 Dietary indicator of nutritional

status 37,41

Affect 5 Cheerful, pleasant, depressed,

confused, null

Psychological factor influencing

nutrition37,38

Support from

family and

friends

3 Has help at home, does not have

help at home, null

Social factors influencing

nutrition37,38

information about gender can be randomly

left out, thus creating for gender 3 levels:

male, female, and null, where no information

on gender is given. If using the null category,

however, care must be taken to ensure that

the information about the null category is not

introduced or implied elsewhere. The null

category thus helps add to the contextual

reality of the real world, where information

can sometimes be found to be missing and in

the analysis helps determine what happens

[QA5]

to a variable that is left out.

The design enables the researcher to study

data nurses routinely use for decision mak-

ing when providing patient care and yet con-

trol for multicollinearity of the independent

variables. Age and diagnosis, for example,

are sufficiently collinear to make independent
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assessments of nurse judgments virtually im-

possible to assess in actual situations. This

problem is overcome in the factorial survey

as the levels of the independent variables are

randomly assigned. When using the factorial

survey method, the levels of age and diag-

nosis are randomly generated. Intercorrela-

tions among the independent variables can

be tested for independence and orthogonality

by examining a zero-order correlation matrix

for the variables. Orthogonality is critical as it

sets the design apart from correlational stud-

ies, allowing for causal relationships to be es-

tablished.

Dependent variables

As with all quantitative research, the de-

pendent variables are of primary importance.

Indeed, the goal of quantitative research is to

account for variance in the dependent vari-

ables. To do this, the dependent variables

must be at least of interval level, and there

must be sufficient variance in each dependent

variable.

In factorial survey research, the investiga-

tor has the opportunity to select up to 3 de-

pendent variables, although as few as 1 can

be specified. The use of only one dependent

variable puts the entire study on the back of

this variable. If this dependent variable pro-

duces insufficient variance for robust analy-

sis, the value of the study is lost. In contrast,

specification of too many dependent variables

runs the risk of losing the focus and attention

of the respondent. Although limited exami-

nation has gone into the uppermost number

of dependent variables to use in factorial sur-

vey research, it is recommended that no more

than 3 dependent variables be used when ex-

amining substantive issues.42

A rating scale is most often used to mea-

sure the dependent variables. Both Likert-

type scales and a 100-mm analogue line have

been used.14 In the 3-country study that exam-

ined nurse decision making about nutrition,

the following 3 dependent variables were se-

lected: (1) Is the patient at risk for malnutri-

tion? (2) Should the patient be screened for

malnutrition? and (3) Should the patient re-

ceive a dietary referral?

Coherent vignettes

Once the variables critical to the story are

decided, it is equally important to create re-

alistic vignettes. The vignettes should have

enough information to mimic the type of

information shared by nurses in reports, in

charting, or in conversations about patients.

The presentation of variables in the vi-

gnette must be realistic, coherent, logical, and

internally consistent. A researcher cannot log-

ically include variables like “marital status”

and “spouse’s age” as fully crossed indepen-

dent variables. There is no logical age for the

spouse of a single target. Moreover, the flow

of the vignette is important.

Using a sequencing that keeps data of sim-

ilar type together is important. Demographic

data about the described patient are, for ex-

ample, a logical start to vignettes. Alterna-

tively, demographic information could be sit-

uated last in the story and the facts about the

situation needing a decision could be placed

first. Although beyond the scope of this arti-

cle, the impact of sequencing of material in vi-

gnettes is an area that needs further research.

Hennessey et al43 recommend that pretesting

may help identify problems with sequencing

when highly emotional or debatable variables

are used.

PRODUCING VIGNETTES

The vignettes must be generated so that

all levels of each independent variable have

an equal probability of being included. The

critical point is that the vignettes must be gen-

erated randomly so that all levels of each in-

dependent variable have an equal probability

of being included. The distinctiveness of each

vignette can be achieved by several meth-

ods. Weber et al44 wrote a computer program

designed to generate vignettes that meet this

criterion. However, this program has proven

difficult to implement and is no longer easily

attainable.
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Alternatively, the vignettes can be pro-

duced by a combination of several common

computer programs, that is, a spreadsheet

and word processing. Zeller (unpublished

data, 2003) has produced instructions for

generating a random table of numbers that

represent the levels of the independent

variables in vignettes using MicroSoft Excel

(Table 2). Once the spreadsheet is finalized,

word processing is used to complete the pro-

cess. The basic vignette minus the variables is

word processed and then numbers that rep-

resent variables are transposed manually or

with a merge function into the basic vignette

structure (Table 3). Once the surveys are

produced, the researchers proof all vi-

gnettes. Errors are corrected and the

questionnaire is compiled. This method is

time intensive, however, as it does require

about 20 hours for each 1000 vignettes

produced.

Table 2. Generating random numbers to represent variables*

1. Open a MicroSoft Excel spreadsheet.

2. With the cursor in cell A1, type “=rand()” in the “=”box at the top of the spreadsheet. Click on

another cell. This will produce a random number between 0 and 1 in cell A1.

3. Copy the random number in cell A1. Paste this value across k columns and down N rows where*

k is 8, the number of independent variables as there are in the vignette; and N is 500, is the

number of vignettes you wish to generate.

4. Save the file as an “xls” file; close the file and exit from MicroSoft Excel.

5. Open SPSS. Open the “Data” file. Remember to change “Files of Type” to “Excel(*.xls)”and

specify the name of the file in the box labeled “File Name.”

6. Click on “Open.”

7. Disable the instruction which specifies “Read Variables From the First Row of Data”and click on

“OK.” If things have progressed properly, you should have 8 columns labeled V1 through V8, and

500 rows of random numbers between 0 and 1 in an SPSS data file. Click on “File”and “Save As.”

Name the file in “File Name.”Save this file as a (*.sav) file.

8. In order for V1 to have 5 levels, click on “Transform”and “Categorize Variables.”Specify “5”as the

number of categories. Move “V1” to the “Create Categories For”box and click on “OK.”“NV1”

appears in the ninth column. “NV1”has created 5 categories labeled “1,”“2,”“3,”“4,”and “5.”

Each category has exactly 100 of the 500 cases. Repeat this procedure for each of the 8 variables

using its respective number of categories. Check to make sure that you have properly

categorized each variable by clicking on “Analyze,”“Descriptive Statistics,”and “Frequencies.”

Shift all of the categorized variables into the “Variables”box and click “OK.”Examination of the

output should reveal the proper number of cases at each level for each independent variable.

9. Shade in and print the columns labeled “NV1”through “NV8.”This printout specifies the levels of

each case on each independent variable.

∗ This example is for producing a table that represents 8 variables and will produce 500 vignettes.

A more efficient method has been devel-

oped by Winchell45 to generate random vi-

gnettes using SAS and SPSS programming.

Once the levels of each independent variable

have been determined (Table 1) and random

assignment of values has been made accord-

ing to the method described in Table 2, a vi-

gnette number is assigned to each combina-

tion of values. At this point, either an SPSS or

an SAS program can be written to associate

text with each value of the numeric indepen-

dent variables. For example, if the indepen-

dent variable gender takes on the values 1,

2, and 3, which represent male, female, and

null, respectively, the associated text variable

might be gentext and be assigned the values

“male”when gender = 1, “female”when gen-

der = 2, or “null” when gender = 3.

As the set of independent variables for each

vignette is read from the file created accord-

ing to Table 2 instructions, SPSS/SAS can write
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Table 3. The vignette

The patient is a year old (marital status) (gender) who is in hospital

for (diagnosis). You are carrying out (type of assessment). The patient is

(ht/wt), appears (hydration) and has a (Hb). When asked about food intake

the patient reports (amount eaten for last 3 meals served). The patient appears

(affect). Has (help or not).

Example of random vignettes:

Version for United Kingdom: The patient is a 65-year-old, married, male who is in hospital for

congestive heart failure. You are carrying out your final nursing assessment before discharge. The

patient is 5′10′′ and 14 st and 6 lb, does not appear dehydrated, and has a haemoglobin of 8 g/dL.

When asked about recent food intake, the patient reports eating 50% of previous 3 meals that

have been served. The patient appears confused. Has help at home.

Version for the United States: The patient is a 65-year-old, married, male who is in hospital for

congestive heart failure. You are carrying out your final nursing assessment before discharge. The

patient is 70′′ and 202 lb, does not appear dehydrated, and has hemoglobin of 8 g/dL. When

asked about recent food intake, the patient reports eating 50% of previous 3 meals that have been

served. The patient appears confused. Has help at home.

out a text file containing as many vignettes

as required. The text values associated with

the independent variables will be substituted

within the skeletal paragraph (Table 3) ac-

cording to the randomly assigned values of

the independent variables and the dependent

variables included following each scenario.

This file can then be taken into MSWord, and,

with minor editing, produce the vignettes for

distribution. The time involved in creating the

vignettes is greatly reduced.

It cannot be overstated that designing co-

herent vignette frameworks and then produc-

ing the vignettes themselves is often time in-

tensive, especially if SAS/SPSS programming

is not used. The result of the intense upfront

work does, however, produce a survey that

is often quick and easy to administer and to

complete. Often, the survey requires 10 to 20

minutes to finish, depending on the number

and complexity of vignettes and what other

questions are asked such as demographic in-

formation.

SAMPLE SIZE AND SAMPLING

A major advantage of the factorial survey

method lies in the survey aspects of the de-

sign. Besides independent patient variables,

the factorial study can be used to exam-

ine a wide range of subjects for differences

and similarities in judgments and decision

making. Probability sampling can be used.

In 1993, Ludwick13 randomly sampled 100

nurses from the Ohio registry of licensed

nurses who worked in acute care. In the

exemplar study, a convenience sample of

nurses and nursing students was used since

it was a pilot project to test the method

cross-nationally and because of limited fund-

ing. Each of 166 respondents was given 6 vi-

gnettes to rate, producing a total of 996 vi-

gnettes for analyses.

The cross-country sampling points out an

advantage of the factorial survey (economy

of time and money) and one of its crit-

icisms (nonindependence of the observa-

tions). Sometimes, there are only a small num-

ber of knowledgeable respondents about the

topic under consideration, or because of fi-

nancial or time cost, access to subjects is

limited. Limiting respondents to one vignette

severely limits the power of the study to de-

tect, describe, and infer causal effects if ac-

cess to subjects is less than optimal. Despite

the logistic and cost advantages of multiple vi-

gnettes per respondent, the question remains
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whether dependency of observations pro-

vides an erroneous analysis. At what point,

however, is the number of vignettes per re-

spondent producing a significant error term

and thus producing overestimates of regres-

sion coefficients in the analysis? Critics claim

that the factorial survey design is inferior to

traditional survey methodology because of

the alleged artificial inflation of the sample

size. The artificial sample size claim comes

from the contention that the unit of analysis

in factorial survey research is the vignette, not

the individual subject. There are multiple vi-

gnettes judged by a subject. This raises the

question of how much confidence one can

place in the judgments, given the proposi-

tion that each vignette is not an independent

observation.

Zeller and Byers46 respond to this assertion

by suggesting that in some research projects,

one may want to study only experts in an area

(eg, adult protective service workers), and the

available number of such individuals may be

limited. Moreover, using a Monte Carlo simu-

lation, they document that analysis will pro-

duce identical regression slopes for indepen-

dent data and data that are polluted with as

much as 50% of the variance in the dependent

variable associated with subject dependency.

Given this robustness of subject dependency,

the critic’s claim that such dependency under-

mines the credibility of the factorial survey is

unfounded.46

DATA ANALYSIS

The statistical tool used in the analysis of

factorial surveys is multiple regression. The

central analysis for model building is the use

of vignette variables as predictors on judg-

ments decision-making outcomes. The unit of

analysis for the regression is the vignette, not

the subject. Multiple regression provides the

explained variances, effect sizes, and statisti-

cal significances that are vital to causal expla-

nations and are not possible with ordinary sur-

vey research. The virtual uncorrelatedness of

the independent variables assures that the an-

alyst will not face the interpretational prob-

lems associated with multicollinearity. More-

over, this uncorrelatedness means that the

partial regression slopes are robust.

The model handles nominal variables as

well as ordinal and scale variables. When nom-

inal variables are used, all k-1 levels of each in-

dependent variable are to be recoded into k-1

dummy variables. All sets of dummy variables [QA4]

are used as predictors in a multiple regres-

sion equation predicting the outcome vari-

able. The regression slopes produced when

using all sets of dummy variables simultane-

ously will be approximately the same as the

regression slopes produced when multiple re-

gression analyses are conducted for each set

of dummy variables representing each inde-

pendent variable separately.

Using increments in the multiple correla-

tion squared, analysts can identify the 1 or 2

independent variables that have a strong ef-

fect on the dependent variable as contrasted

with the 8 or 10 independent variables that

have a weak but statistically significant ef-

fect. Thus, the strong independent variables

can be identified and the weak indepen-

dent variables can be relegated to substantive

irrelevance.

Pooling of respondents’ vignettes for sta-

tistical analysis is supported in the original

work of Rossi and Anderson2(p32) who state:

“If each n respondent rates separate respon-

dent subsamples of m factorial objects, the re-

sulting data are nm = N judgements, Ji.”This

analysis is possible because the subjects each

rate multiple randomly produced unique vi-

gnettes. The order of production and of ap-

pearance of vignettes is random within and

across individual subsamples.

If each subject is given 5 vignettes to judge,

a sample of 100 would result in 500 observa-

tions. If each subject is given30 vignettes to

judge, a sample of 100 would result in 3000

observations. In the nutrition study across

countries, each respondent received 6 ran-

domly generated vignettes and 996 vignettes

were used as the unit of analysis. Therefore,

even with a small sample, researchers can pro-

duce a very large number of cases in a short

period of time and with relative ease.
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A computer software procedure (such as

SPSS) will produce partial regression coef-

ficients for each level of each independent

variable. Each slope assesses the extent and

direction that the mean judgment of its re-

spective category differs from the mean of the

omitted category of the independent variable.

The power of the entire model and the rela-

tive strength of each independent variable are

evaluated by the multiple correlation squared

(R2). We note, parenthetically, that given the

orthogonal generation of vignettes, the par-

tial regression coefficients controlling for the

other independent variables will be approx-

imately equal to the regression coefficients

if the other independent variables had not

been controlled. Moreover, the multiple cor-

relation squared across independent variable

sets will be approximately equal to the sum of

the correlations for each single independent

variable set.

The analyses of the variables in this method

is advantageous as many of the variables can

be noncontinuous, and dummy coding can be

used to estimate the effect size for levels of

the nominal independent variables.2 Specif-

ically, the regression uses each category of

independent variable minus 1 to predict the

outcome measures. All but 2 of the indepen-

dent variables in the cross-country study on

nutrition were categorical. Therefore, dummy

coding was used to estimate the effect that

each category of the nominal variable had

on the dependent variables. As an example,

let us examine the variable of hemoglobin

(or haemoglobin as used in the surveys

distributed in Scotland and Northern Ire-

land). This variable had 4 categories (8 g/dL,

11 g/dL, 15 g/dL, and 19 g/dL). When predict-

ing the outcome variable from hemoglobin,

3 dummy variables were created, one for 8

g/dL, 11 g/dL, and 19 g/dL, and 15 g/dL

was set as the base category. When the 3

hemoglobin dummies are used as predic-

tors of the outcome variables, the regres-

sion equation emerged as follows: Y = a +

b1X1 + b2X2 + b3X3 (where a is the Y in-

tercept, bi are the slopes, and Xi are the

hemoglobin).

Highlights from the nutrition study point

up the applicability of using the factorial sur-

vey to explain which variables most strongly

predict nurse judgments and decisions and to

determine if there is consensus among nurses.

The 3 prediction models for each of the de-

pendent variables (predicting risk for malnu-

trition, the decision for the nurse to conduct

a nutrition screening, and the decision to re-

fer the patient to a dietician) were each found

to explain about a quarter of the variance for

each of the 3 dependent variables. Consen-

sus was found across countries on all of these

indicators.

To illustrate the power of this analysis in

explaining causation, we show the model for

just one of the dependent variables, nurse

judgment about risk for malnutrition. Six in-

dependent patient variables accounted for

24.7% of the variance in judgment of risk.

Consider the case where the levels of all in-

dependent variables were “zero.” When the

levels of all of the independent variables are

equal to zero, the predicted outcome is sim-

ply the intercept. In this condition, a patient

who ate 100% of what was served, was not un-

derweight, was not dehydrated, did not have

a low hemoglobin, was not confused, and did

not have a diagnosis of congestive heart fail-

ure, the predicted risk level for such a condi-

tion was 4.160. In formula form, the equation

for this regression model appears as follows:

Risk = 4.160 + (0)(0.573) + (0)(0.750) +

(0)(0.0846) + (0)(0.756) − (0)(0.451) +

(0)(0.930) = 4.160. Alternatively, now con-

sider the above case with the single excep-

tion in level of independent variable was that

the patient ate 0% of what was served instead

of 100% of what was served. In this case, the

risk level was 6.452. In formula form: Risk =

4.160 + (4)(0.573) + (0)(0.750) + (0)(0.846)

+ (0)(0.756) − (0)(0.451) + (0)(0.930) =

6.452. All slopes in this regression equation

are p < .01.

For each reduction of 25% of the amount

of food that the patient ate, the perceived

risk level was increased by .573, dehydration

increased the predicted risk level by .750, a

low hemoglobin increased the predicted risk
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level by .846, presence of confusion increased

the predicted risk level by .756, a diagnosis

of congestive heart failure decreased the pre-

dicted risk level by .451, and being under-

weight increased the predicted risk level by

.930. The risk level for a patient who ate 0%

of his food is increased by 2.292 (.573 per 25%

reduction times 4 decreases of 25% = 2.292).

From this, the predicted risk level for a patient

who ate no food, was underweight, was dehy-

drated, had a low hemoglobin, was confused,

and had a diagnosis of congestive heart failure

was 8.024.

In addition to the requisite analysis of the

regression slopes and their significance, we

additionally examined squared correlation of

each randomly assigned independent variable

with each outcome. This produces a percent-

age to examine the relative impact of the sig-

nificant variables beyond the customary stan-

dardized regression (β) values. This analysis

step is of particular value since large survey

data can produce statistically significant but

substantially meaningless results. Such results

have little predictive power and no theoreti-

cal meaning, but show statistical significance

at the predetermined P value. For example, in

a study of 100 cases, 4% of the variance is ex-

pected to be statistically significant.

In the squared correlations examined here

for demonstration purposes, our findings

showed that the dependent outcomes were

significantly influenced by 6 of the pa-

tient variables: amount (percentage of food

eaten), height/weight, state of hydration,

hemoglobin, affect (confusion), and diagnosis

(congestive heart failure). These were signifi-

cant predictors in all the regression models.

The strongest independent variable to influ-

ence the outcomes was the reported percent-

age of food eaten by the patient. The less the

patient reported eating over the last 3 meals,

the more likely the subjects were to iden-

tify risk for malnutrition. This variable, called

amount, accounted for 13.5% of the variance

in risk regression model. This explained vari-

ance is comparable to a correlation coeffi-

cient of .367. Although the substantive find-

ings related to nutrition are not in themselves

relevant here, the variance that is represented

by 13.5% clearly demonstrates the power of

the factorial design in identifying causal anal-

ysis without issues of multicollinearity. We

found that nurses in 3 countries all agreed that

the amount the patient “reported”eating was

clearly the most important variable for deter-

mining risk for malnutrition. In fact, the vari-

able that next best explained judgment was

the anthropometric measure of height:weight

ratio, which explained about 4% of the

variance.

CONCLUSION

Nurses can use the factorial survey to gain

the strengths of survey research and the ro-

bustness of the experiment from factorial de-

signs. The factorial survey can be used across

settings (eg, types of units and hospitals),

across practices (eg, emergency department

nurses and surgical nurses), and across coun-

tries. Other research designs in nursing often

present with 3 major problems. First, clinical

problems occur in the “real world”and, there-

fore, any study of these problems must allow

for the contextual complexity experienced by

professionals. Issues of whether or how social

and psychological characteristics of the per-

son judged, work-setting factors, or the clin-

ician’s background influence judgments are

difficult to disentangle. Second, gaining coop-

eration of professionals as research subjects is

difficult if scenarios to be judged are lengthy,

when observers monitor professionals mak-

ing judgments, if lengthy descriptions of how

decisions are made are required, or if confi-

dentiality is an issue. When professionals are

solicited to participate, the researcher often

limits the range of vignette variables. Thus,

the responses to the vignettes are restricted.

Third, confounding real-world variables such

as race, age, and education are often difficult

to separate. In traditional experimental de-

signs, a limited number of variables with few

levels are used to create orthogonality so that
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oversimplification results and real-world com-

plexity is sacrificed.

The factorial survey is a design that helps

to minimize these 3 problems. It combines

the advantages of the multivariate experiment

with the realism and wide dissemination po-

tential of surveys, thus providing more of the

detail that characterizes real-life situations.2

First, the survey design allows the researcher

to sample numerous 10 to 15 situation-based

variables that can mimic the type of infor-

mation nurses regularly encounter in reports,

case studies, conversations, and documenta-

tion. Second, gaining cooperation is relatively

easy as completing the vignettes often takes

10 to 20 minutes. Third, the factorial design

permits the researcher the opportunity to dis-

entangle confounding variables as factor or-

thogonality can be assured and thus the re-

gression analysis can distinguish the separate

impact of each independent patient variable

in the vignette.

Nurse researchers have an opportunity to

develop, test, adapt, and move forward facto-

rial survey research in areas that have impor-

tant implications for clinical judgments and

decisionmaking within nursing and health-

care and moreover to contribute to method-

ology and analysis issues that cut across dis-

ciplines. Nurses can aid in the development

of factorial survey methods, a design that was

originally developed for examining issues of

social stratification.2 Nurse researchers can

test the method in substantive clinical areas

that require judgments and/or decisions for

substantive issues that are often difficult to

measure because of cost and, ethical or time

constraints.42 Nurse errors, patient safety,

abuse, end-of-life decisions, healthcare treat-

ment, and access options are just some ex-

amples of problems that would reveal “. . . the

shared and idiosyncratic principles of judg-

ments . . .”47(p10) that would move the method

forward. Nurses are in a unique position to

study substantive health issues across set-

tings, roles, cultures, disciplines, providers,

care recipients, and both care recipients and

providers or any other combination of these

variables. In an era where cost containment,

international and/or interdisciplinary collab-

orative research, and outcomes are increas-

ingly emphasized, the factorial design can

be used for a variety of projects from pilot

work to studies involving large sample pop-

ulations. There are a variety of ways that

nurses could use the factorial survey method.

Three areas highlighted here are methods,

concept definition, and education or program

evaluation.

Methods’ issues like the presentation or-

der of variables or the maximum number of

variables in a study can be examined within

the context of significant health concerns

like end-of-life judgments and decisions. End-

of-life decisions could be studied for differ-

ences among nurses, patients, and families.

Can patients handle less information than do

nurses? Does the order of information pre-

sented change the decision of families?

Definitions among poorly differentiated

concepts such as abuse, neglect, and self-

neglect could be evaluated by examining

which variables are critical in differentiating

nurse judgments in these 3 areas. Further,

various providers could evaluate these con-

cepts across settings. Emergency department

nurses and physicians and providers in pri-

mary care such as physicians and nurse practi-

tioners could be compared for similarities and

differences in judgments and decisions.

Finally, program or educational interven-

tions could be tested using the factorial sur-

vey. Instead of knowledge questionnaires and

satisfaction surveys, the power of the facto-

rial design could be brought to bear to ex-

amine judgments and decisions postinterven-

tion. This could be done using a pre-post

design method or by comparison with a con-

trol group.

Factorial surveys are not without their own

limitations. An obvious one is that the re-

sults obtained with factorial design are hypo-

thetical as with any use of vignettes. What

someone reports they would do in a situa-

tion and what they actually do in that situa-

tion may differ. Protections can be taken so
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that the vignette is made as realistic as possi-

ble so that it accurately portrays the important

characteristics of the situation under investi-

gation. While contextual complexity of the

real world is difficult to translate into a short

story, nurses frequently make judgments and

decisions on “stories” given in reports and

documented in charts on a daily basis. Yet

this topic of vignette validity is also an area

for further research and development by

nurses.

Some research has been conducted in this

area13 (O’Toole et al, unpublished data, 1993).

In addition to obtaining data on the vignettes,

these authors obtained data on the “most re-

cent case”of the problem that was being stud-

ied, acute patient confusion and child abuse.

Their analysis of these data revealed that

the data presented in the vignettes and the

nurse responses were similar to nurse experi-

ences. The validity of the factorial survey was

enhanced by this design addition and subse-

quent analysis. The outcomes used in a fac-

torial survey are more credible when respon-

dents identify criteria similar to those found

in the vignettes. If, however, themes emerge

from the data that were not included in the

vignette, then these themes can be evaluated

for replication and extension of the vignette

in subsequent research efforts. In spite of

this limitation, it is important to reiterate that

the factorial survey method overcomes multi-

collinearity and provides an experimental de-

sign that one cannot get in an ideal real-world

situation.

To end with, it is of particular value to

note that this exemplar on nurses’ nutritional

decision making illustrates the relative ease

with which it was possible to carry out cross-

cultural research using factorial surveys. Re-

spondents were students in broadly similar

nurse education programs, studying nutri-

tion at similar stages in the curriculum. The

only differences necessary in the question-

naires related to spelling and units of mea-

surement. Hemoglobin spelling was varied

as “hemoglobin” and “haemoglobin.” Weight

was measured in pounds for US respondents

and stones and pounds in the UK question-

naires. Thus, with minimal adaptation, the

questionnaire, including the vignettes, was

suitable for use in either country, making it

possible to examine decision making across

countries in the same study and avoiding the

need for separate or follow-up studies.

In summary, factorial surveys present a

powerful research design that can economi-

cally produce data relevant to important re-

search questions that practitioners and re-

searchers in nursing wish to examine. In

many circumstances, analyses from these data

provide insights that the researcher simply

would not, could not, or should not be able

to obtain using other research designs.
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