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Q-methodology: Definition
and Application in Health
Care Informatics

ANNETTE L. VALENTA, DRPH, ULRIKE WIGGER, PHD

A b s t r a c t Objective: To introduce the Q-methodology research technique to the field of
health informatics. Q-methodology—the systematic study of subjectivity—was used to identify
and categorize the opinions of primary care physicians and medical students that contributed to
our understanding of their reasons for acceptance of and/or resistance to adapting information
technologies in the health care workplace.

Design: Thirty-four physicians and 25 medical students from the Chicago area were surveyed
and asked to rank-order 30 opinion statements about information technologies within the health
care workplace. The Q-methodology research technique was employed to structure an opinion
typology from their rank-ordered statements. (The rank-ordered sorts were subjected to
correlation and by-person factor analysis to obtain groupings of participants who sorted the
opinion statements into similar arrangements.)

Results: The typology for this study revealed groupings of similar opinion-types associated with
the likelihood of physicians and medical students to adapt information technology into their
health care workplace. A typology of six opinions was identified in the following groups: (1)
Full-Range Adopters; (2) Skills-Concerned Adopters; (3) Technology-Critical Adopters; (4)
Independently-Minded and Concerned; (5) Inexperienced and Worried; and (6) Business-Minded
and Adaptive. It is imperative to understand that in the application of Q-methodology, the
domain is subjectivity and research is performed on small samples. The methodology is a
combination of qualitative and quantitative research techniques that reveals dimensions of
subjective phenomena from a perspective intrinsic to the individual to determine what is
statistically different about the dimensions and to identify characteristics of individuals who
share common viewpoints. Low response rates do not bias Q-methodology because the primary
purpose is to identify a typology, not to test the typology’s proportional distribution within the
larger population.

Conclusion: Q-methodology can allow for the simultaneous study of objective and subjective
issues to determine an individual’s opinion and forecast their likeliness to adapt information
technologies in the health care workplace. This study suggests that an organization’s system
implementers could employ Q-methodology to individualize and customize their approach to
understanding the personality complexities of physicians in their organization and their
willingness to adapt and utilize information technologies within the workplace.
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In this study we introduce Q-methodology—a unique
combination of qualitative and quantitative research
techniques that permits the systematic study of sub-
jectivity—to the field of health care informatics.1

Our purpose was to identify, categorize, and under-
stand the opinions of Chicago-area primary care phy-
sicians and medical students regarding their accep-
tance of and/or resistance to adapting information
technologies in the health care workplace.

Although Q-methodology has been applied to a broad
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range of scientific disciplines including the political
and communications sciences, psychology, nursing,
medicine, and pharmacy, it has rarely been used
within the field of health care informatics.1 The meth-
odology was first developed in the 1930s by British
physicist-psychologist William Stephenson.1 – 3 Nota-
bly, there are over 2,000 theoretical and applied pa-
pers addressing Q-methodology in print today.1 Riley
and Lorenzi suggest that no matter how good the
technology, it is always people who will ultimately
determine whether that new system will work well.4,5

A number of studies report physician reluctance in the
use of information technology.6 – 9 Physicians have
voiced their concerns about the effects of information
technologies on patient care that include: Privacy, con-
fidentiality, security, dehumanizing and depersonal-
izing effects on the patient-physician relationship, and
over-standardization of health care.6,10,11 – 13 Physician
resistance has been associated with numerous vari-
ables such as fear of revealing ignorance, fear of an
imposed discipline, fear of wasted time, fear of
unwanted accountability, and fear of new de-
mands.4,10,14,15 Researchers have long been calling for
more refined assessments of attitudes in order to per-
mit targeted educational interventions addressing in-
formation technologies.10,12

Although managers are confronted with more than
one type of physician opinion, current survey studies
designed to assess physician-use continue to report
opinions as one composite average opinion. For health
care managers involved in the planning and imple-
mentation of new health information technologies, the
availability of one composite physician opinion profile
summarizing physician concerns in their organization
is not useful; when dealing with physicians, concerns
can appear in varying combinations among individuals
within the group.4 These combinations have received
little research attention.

The qualitative methods of Q-methodology allow par-
ticipants to express their subjective opinions and the
quantitative methods of Q-methodology use factor
analytic data-reduction and induction to provide in-
sights into opinion formation as well as to generate
testable hypotheses. Q-methodology research empha-
sizes the qualitative how and why people think the
way they do; the methodology does not count how
many people think a certain way. The goal of Q-meth-
odology is, first and foremost, to uncover different
patterns of thought (not their numerical distribution
among the larger population). Studies using the Q-
methodology typically use small sample sizes. The re-
sults of these studies are less influenced by low re-
sponse rates compared with the results of survey
studies.1 – 3

Methodology

Q-methodology uncovers and identifies the range of
opinions regarding a specific topic under investiga-
tion. The methodology involves three stages: Stage
one involves developing a set of statements to be
sorted; stage two requires participants to sort the
statements along a continuum of preference; and in
stage three the data are analyzed and interpreted.1

The research instrument is the set of opinion state-
ments, called a Q-sample. The goal in instrument de-
velopment is to comprehensively represent the dis-
cussion about a particular topic in the participants’
own words and language. Opinion statements are
most typically collected through personal interviews
and focus group discussions. In addition, printed
sources such as editorials, publications, essays, or any
other sources germane to the issue may be used. This
collection of items, called the concourse, is not re-
stricted to words and could include paintings, pieces
of art, photographs, and even musical selections.1

From the concourse, a subset of statements is selected
to form the Q-sample: the group of statements to be
rank-ordered by the test subjects. The goal of the Q-
sample is to provide, in miniature, the comprehen-
siveness of the larger process being modeled.1 The
concourse is sampled systematically; random and
cluster sampling techniques are applied. To ensure
content validity, sample statements are usually re-
viewed by domain experts and tested in one or more
pilot studies. In terms of concerns about comprehen-
siveness and representativeness of any given sample,
instrument design in Q-methodology is performed as
carefully as participant selection is conducted for sur-
vey studies. Study participants typically receive a set
of randomly numbered opinion statements (each
printed on a separate card); a sheet with sorting in-
structions called a condition of instruction; and an an-
swer sheet to record the chosen order of statements.
Personal opinion of a situation is operationalized as
data through the individual’s rank-ordering of opin-
ion statements.1,2 Most typically, a participant is asked
to rank-order statements (agree to disagree) referred
to as Q-sorting (Appendix A). The statements are mat-
ters of opinion only, not fact. Q-methodology assumes
that opinions are subjective and can be shared, mea-
sured, and compared.1 – 3,16,17 The answer sheet used in
Q-methodology forces the Q-sort into the shape of a
quasi-normal distribution. There are fewer statements
that can be placed at the extreme ends and more that
are allowed to go into the middle area. The middle
represents the grey zone, or almost neutral, reaction.
Both the symmetry and predetermined numbers of
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Table 1 n

Illustration of Factor Loadings by Participant and
Opinion Type

Participant

Factors/Opinion Types

1 2 3 4 5 6

A .36 .20 .01 .73* 2.06 2.11
B 2.12 2.06 .23 2.09 .66* 2.07
C .28 .63* .07 .17 .08 .13
D .82 .02 2.09 2.14 .08 .16
E .75* 2.15 .38 .06 2.11 .10
F 2.03 .10 .12 .13 .02 .64*
G 2.07 .32 .67* .12 2.06 2.03

*Denotes a statistically significant factor loading (P < 0.01) in
excess of 0.47.

statements in each category facilitate the quantitative
methods of correlation and factor analysis.2,3,17

Analysis

In contrast to most qualitative methods, Q-data are
readily amenable to numerical analyses. Quantitative
data reduction helps to detect patterns and connec-
tions that otherwise might be passed over by nonsta-
tistical methods of data analysis. In Q-methodology,
data analysis uses correlation and by-person factor
analysis, that is, statistical analysis is not performed
by variable, trait, or statement, but rather by person.
People correlate to others with similar opinions based
on their Q-sorts. Rather than groupings of traits, such
as, years of computing experience, age, or sex,18 Q-
methodology results in the grouping of expressed
opinion profiles based on the similarities and differ-
ences in which the statements are arranged by each
participant.1,3,19

To begin data analysis, each person’s rank-ordered
sort of statements is transformed into an array of nu-
merical data. (In this study, for example, the two state-
ments that were placed at the Most Agreeable end of
the distribution received scores of 14, the next three
scores received 13, the next three scores received 12,
and so forth, all the way down to the two statements
that were found Most Disagreeable, which received
scores of 24.) Statements placed in the middle of the
bell-shaped curve by the subjects are assigned scores
of 0. Each person’s array of numerical data is then
intercorrelated with the arrays of all the others.* The
resulting correlation matrix shows which participants
sorted the statements into similar orders. The corre-
lation matrix is then subjected to factor analysis to
obtain groupings of data arrays that are highly cor-
related.† This determines the factors that represent
clusters of participants with similar opinions. In the
practice of Q-methodology, people who are associated
with one factor have something in common that dif-
ferentiates them from those who are associated with
the other factors. Factor loadings show each partici-
pant’s association with each of the identified opinion
types. A factor loading of 0.80, for example, means
that a person’s statement array is highly correlated
with this factor. Like other correlation coefficients, fac-

*For data entry into statistical software programs, this means
that participants are entered as column headings, whereas state-
ments form the rows.

†To simplify structure and maximize factor loadings, factor ex-
traction is usually followed by varimax and/or judgmental ro-
tations.

tor loadings can range from 21.00 through 0 to 11.00
(Table 1).

Weighted averaging‡ is used to calculate statement
scores, which reveal the level of agreement and disa-
greement that each statement receives within each of
the identified opinion types. When all of the weighted
average scores are obtained, statements are arranged
in order of descending scores. This arrangement then
forms the composite statement array (also referred to
as model Q-sort) for this factor. To facilitate compari-
sons between factors, composite statement scores are
transformed back into the whole-number scores (14,
13, etc.) used in the original sorting process.1 – 3 The
interpretation of factors in Q-methodology uses state-
ment scores rather than factor loadings (as is typical
in by-variable factor analysis). It involves comparison
of statement scores across clusters of participants with
similar opinions (factors). Particular attention is given
to those statements that distinguish between factors
and to those that receive extreme scores (at either end
of the sorting continuum). The degree of correlation
between factors is assessed. If permitted by the study
design, post-sorting interviews are conducted to con-
firm the researcher’s interpretations. The distinctive
characteristics of Q-methodology are summarized in
List 1.1 – 3

Application

The University of Illinois at Chicago Medical Center

‡For example, if sorts from three participants were defining one
factor with loadings of 0.70, 0.80, and 0.50 respectively, and if
these participants (in the same order) had ranked opinion state-
ment #1 as 14, 13, and 14, a weighted average score for this
statement would be calculated as: (4 3 0.70 1 3 3 0.80 1 4 3

0.50)/3 = 2.4. This process is repeated in the same fashion for
each of the remaining statements (and for each of the identified
factors).
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List 1
Distinctive Characteristics of Q-methodology

Population Sampling

Specific sampling principles and techniques used in survey research are not necessarily relevant to person
sampling in Q-methodology given the contrasting research orientation and purpose. Participant selection
can be governed by theoretical (persons are chosen because of their special relevance to the goals of the
study, or purposive sampling) or by pragmatic (anyone will suffice, or convenience sampling) consid-
erations. Because of its intensive orientation, Q-methodology tends to use person samples that are small,
and single case studies; a preference in keeping with the behaviorist dictum that it is more informative
to study one subject for 1,000 hours than 1,000 subjects for 1 hour.3

Validity

Due to its qualitative aspects, questions of research validity in Q-methodology are assessed differently
than in quantitative research methods.29 The Q-sorting operation is wholly subjective in the sense that it
represents my point of view. There is no external criterion by which to appraise an individual’s perspec-
tive.1 Each individual’s rank-ordered set of statements is considered a valid expression of their opinion.

Content validity of the Q-sample is addressed by thorough literature review and by eliciting expert advice
of those associated with the field under investigation. Face validity of the text and statement wording is
addressed by leaving the statements in the participants’ words, edited only slightly for grammar and
readability.

Item validity, as understood in more traditional survey research, does not apply to the study of subjec-
tivity. In Q-methodology, one expects the meaning of an item to be interpreted individually. The meaning
of how each item was individually interpreted becomes apparent in the rank-ordering and in follow-up
interviews.

Reliability

Reliability of Q-methodology has been proven through test-retest studies and assessment of reliable
schematics. For test-retest reliability, studies have shown that administering the same instrument (Q-
sample) to the same individuals at two points in time have typically resulted in correlation coefficients
of .80 or higher.2,30 – 32 Q-methodology has also produced consistent findings in two more types of study
comparisons: first, when administering the same set of statement to different person samples; and second,
when pursuing the same research topic, but using different sets of statements and different person
samples.28,30 – 33 For reliability and stability of identified opinion clusters (schematics), findings were con-
sistent when the instrument was administered to different person samples, and even when different Q-
samples and person samples were used.33

Generalizability

Most Q-methodology studies are exploratory and qualitative in nature and tend not to use random
sample designs. Generalizations rarely occur beyond the immediate set of participants and are typically
not based on the numerical distribution of study participants among factors. The value of Q-methodology
lies in uncovering valid and authentic opinion clusters and does not occur beyond the immediate set of
participants. The value of Q-methodology lies in uncovering opinion clusters. Once identified, their prev-
alence among the larger population can be subsequently tested using large group surveys and standard
variance analytic methods. The purpose of a typology is not the creation of an exhaustive classification
scheme but to find something in the material worthy of classification, and to provide some of the cate-
gories.34

(UICMC) is in the implementation phase of a replace-
ment clinical information system that includes a data
repository. The UICMC staff includes 850 attending
and resident physicians. The long-term richness and
quality of the repository is inevitably affected by the

number of physicians directly interacting with our in-
formation system. By incorporating the methods and
findings of this study into the systems training phase
at UICMC, the implementation team was sensitized
toward existing types of physician opinions. The team
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F i g u r e 1 Answer sheet.1 – 3

decided that in order to optimize training efficiency
and prevent culture clashes, a flexible mix of class-
room, customized, and individualized training inter-
ventions would be most acceptable and workable
when addressing health information technology and
educational interventions within the health care work-
place.

To develop the collection of statements (concourse) for
this study, group discussions incorporating focus and
nominal group techniques were used. In the next step
of instrument development, the 118 opinion state-
ments (addressing issues covered in the scientific lit-
erature) were collected and sorted into groups of
statements that expressed similar or related ideas.
Some groupings contained only one statement; there-
fore, only one statement was used. In cases where one
group had multiple statements, the researchers se-
lected one representative statement from each group.
This subset of statements is called the Q-sample. This
systematic process of instrument development re-
sulted in a Q-sample of 30 opinion statements that
ensured comprehensiveness, balance, and represen-
tativeness (Appendix B). The Q-sample of statements
and the instruction set were then pilot tested.

The final instrument included a set of randomly num-
bered opinion statements. The participants were
asked to sort statements into nine categories, ranging
from Most Agree to Most Disagree (Fig. 1). For this
study, a short questionnaire was added to obtain dem-
ographics, such as age, gender, and medical specialty,
followed by sorting instructions for making further
distinctions (available from authors). Quantitative
analysis of the Q-sorts using correlation and factor
analysis were performed with PCQTM (Stricklin, Lin-

coln, NE).20 PCQ uses traditional algorithms for sta-
tistical calculations and facilitates the tasks of data en-
try and results-reporting that are specific to
Q-methodology.

Results

By-person factor analysis and varimax rotation ex-
tracted six opinion types that represented six different
primary care physician and medical student views re-
garding the use of information technologies in the
health care workplace. The six opinion types were: (1)
Full-Range Adopters; (2) Skills-Concerned Adopters;
(3) Technology-Critical Adopters; (4) The Indepen-
dently-Minded and Concerned; (5) The Inexperienced
and Worried; and (6) The Business-Minded and Adap-
tive. Fifty-one of the 59 participant sorts (86%) were
accounted for in the six opinion types (factors). Of the
remaining eight sorts, four were not statistically sig-
nificant (loadings less than 0.47)§ and another four
were confounded (loading significantly on more than
one factor).1,20 In Q-methodology, data interpretation
is based on examining and comparing composite
statement arrays, also known as factor scores, calcu-
lated for each factor (Table 2). Of the 51 sorts ana-
lyzed, about half of all participants were identified as
Full-Range Adopters. The remaining half was distrib-
uted among the other five opinion types, each repre-
sentative of three to six participants. (See List 2, and
see Table 3.)

Discussion

Facilitators of and barriers to information systems im-
plementations have mostly been studied by focusing
research attention on the identification of contributing
issues and variables.11,14,21 – 26 To say, for example, that
certain percentages of the variance in physician reac-
tion to information technology can be explained by
tendency for early adoption, lack of computer skills,
concern about confidentiality and security, and fear of
loss of independence, is to miss the crucial point that,
for some, computer skills are tantamount while, for
others, confidentiality and security are the most con-
cerning issues. Political scientists Baas and Thomas

§The significance of factor loadings is calculated with the for-
mula for zero-order correlation coefficients, i.e., SE = 1/
(sqrt[N]), where SE is the standard error and N is the number
of Q-sort statements.1,2 Since there were 30 statements in this
study, the standard error comes out to 0.18 (SE = 1/(sqrt[30]) =
1/5.447 = 0.18). Correlations are considered to be statistically
significant at the 0.01 level when they are in excess of 2.58 stan-
dard errors (irrespective of sign), or (2.58(SE) = 2.58 (.18) = 0.47).
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List 2
Q-methodology Factor Descriptions

Factor 1: Full-range Adopters

Full-Range Adopters embraced a wide range of uses for information technologies. Factor one participants
thought that the use of information systems will improve patient care (see Table 2, statement no. 18,
composite score 14). They would like to use information technologies for a variety of applications, that
is, as personal tools to access electronic journals and article databases; for office and patient management,
including the use of flow sheets, automatic reminders, and drug interaction checking; and to facilitate
communication across their office sites as well as with colleagues, insurers, and social service agencies.
Full-Range adopters did not display any concerns about possibly negative impacts of technologies.

Factor 2: Skills-concerned Adopters

Skills-Concerned Adopters saw a similar range of uses, but expressed insecurity about their computer
skills (Table 2, statement no. 3, composite score 14).

Factor 3: Technology-Critical Adopters

Technology-Critical Adopters also saw a wide range of uses, but were highly concerned about record
confidentiality (no. 4, 14) as well as computer monitoring of their own actions (no. 7, 12).

Factor 4: The Independently-minded and Concerned

This group showed a different scope of envisioned uses. Next to office management and communications
with colleagues, they emphasized literature access and personal research. They were highly concerned
about record confidentiality, their own computer skills, and performance assessment via computer mon-
itoring. Their opinion profile appeared to stress the special nature of medical knowledge, trust in the
doctor-patient relationship, as well as professional autonomy and self-regulation.

Factor 5: The Inexperienced and Worried

This group saw few benefits from the use of information technologies; these included office management,
personal research, and access to electronic journals and article databases. They worried about perfor-
mance assessment via computer monitoring, record confidentiality and security, their computer skills,
depersonalizing effects, and over-standardization of medical care. Their opinion profile revealed their
worries about threats to professional autonomy, decreasing trust in the doctor-patient relationship, and
the possibility that computers would be catalysts for the degradation of medicine from a profession to
a technical occupation.

Factor 6: The Business-minded and Adaptive

This group saw benefits from the use of information technologies. When compared with other opinion
types, however, they emphasized a different scope of uses. Aside from patient management and con-
necting with colleagues, they thought these technologies particularly useful to obtain patient eligibility
data and to consolidate insurer rules and regulations. Furthermore, they considered the use of computer-
based patient records essential to compete with HMO and other business contracts. Their only concerns
were record confidentiality and security, and manipulation by computer vendors.

described the confusing effects of traditional survey
designs used in subjectivity research as the standard
approach used to assess the impact of certain traits averaged
across large numbers of individuals. They said that this
traditional survey approach views individuals as ir-
relevant except in so far as they provide the sources
of variables. Often ignored is that in abstracting traits
from their individual contexts and averaging them across
individuals, one loses the particular intra-individual sig-

nificance of these traits for each individual. In this ap-
proach, focus is obscured from the way individuals (accord-
ing to their subjective perspective) actually order traits
under consideration and, in the process, develop relatively
distinct constructions of the world.27

In Q-methodology, opinion types are defined as pro-
totypical exemplars rather than as discrete categories.
Most current typologies, for example, the Myers–
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Table 2 n

Statement Scores by Factors/Opinion Types

Selected Statements*

Factors

1 2 3 4 5 6

3. I wonder whether I could ever take full advantage of computers? 22 14 11 14 12 0
4. Confidentiality and security are bigger problems with computer

vs. paper records.
23 21 14 14 13 12

5. It’s useful to print out patient education information: that is, what
we did during the visit.

12 14 13 12 11 21

7. Assessing performance is best done by observing, not by computer
monitoring.

21 0 12 13 14 0

8. Physician knowlege and critical thinking abilities will decrease. 24 0 22 24 13 24
9. It will improve communications and access to records across one’s

office sites.
11 13 14 11 0 14

10. Useful to obtain eligibility data and to consolidate insurer rules. 11 11 11 11 0 14
11. Will use computers only when they are voice-activated. 24 24 24 24 23 21
14. Interested in clinical information systems and repositories to fur-

ther personal research.
0 22 23 13 11 24

16. CPRs force physicians to take better notes (liability/malpractice). 0 24 21 0 24 22
18. Use of information systems is good practice; it will improve patient

care.
14 0 12 0 22 11

21. Using computers in the room with a patient is depersonalizing. 23 23 11 22 14 0
27. Centralized CPRs will decrease problems of redundancy and in-

consistency.
14 12 0 0 21 11

30. Diagnostic systems are best used in teaching, not in practice. 23 11 24 0 24 23

CPRs = computer-based patient records.
*Statements that received extreme scores in any of the six factor arrays.

Table 3 n

Summary of Characteristics and Opinion Tupes
Opinion Type Envisioned Uses Issues of Concern

Full-range adopters
(Factor 1)

Improved patient/longitudinal care and office/
patient management; CPRs reduce redun-
dancy; communication links with sites, insur-
ers, social service; access to literature

None shown

Skills-concerned adopters
(Factor 2)

Improved office/patient management and lon-
gitudinal care; CPRs reduce redundancy;
communication links with sites, insurers, so-
cial service

Computer skills

Technology-critical adopters
(Factor 3)

Improved patient care and office/patient man-
agement; communication links with sites, in-
surers, social service

Confidentiality and security; computer-based
performance assessment; computer skills; de-
personalizing effect

The independently-minded
and concerned (Factor 4)

Improved office/patient management; commu-
nication links with insurers; access to litera-
ture/research

Confidentiality and security; computer-based
performance assessment; computer skills

The inexperienced and
worried (Factor 5)

Small computer to carry; patient education; ac-
cess to literature/research

Confidentiality and security; computer-based
performance assessment; computer skills; de-
personalizing effect; too much standardiza-
tion; reduces critical thinking; time-consum-
ing

The business-minded and
adaptive (Factor 6)

Communication links with sites; improved pa-
tient/longitudinal care and patient manage-
ment; CPRs reduce redundancy; small com-
puter to carry; communication links with
insurers; business/HMO contracts

Vendor manipulation; confidentiality and secu-
rity; time-consuming

CPRs = computer-based patient records.
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Briggs Type Indicator, classify individuals into non-
overlapping categories depending on whether their
scores fall above or below a certain cut-off point.28

Such typologies assume discrete data and clear dis-
continuities between discrete types. Exemplary pro-
totypes, however, assume neither discontinuous data
nor clear cut-off points between typological catego-
ries. Here, the focus is on identifying characteristics
that are typical for each category. Individuals can dif-
fer in their degree of fit to the category prototype,
with some being more typical exemplars than others.
Generalizations in Q-methodology research are based
on the validity and theoretical implications of identi-
fied opinion types, and not on their numerical distri-
bution among study participants.

In our application of Q-methodology, the prototypical
approach made it possible to identify and categorize
participant opinion types by investigating both the is-
sues that were common to all types as well as those
that differentiated them. Primary care physician and
medical student opinions of information technologies
largely fell into six categories (see Results, above). All
six opinion types agreed with the use of information
technologies to improve patient care and to increase
efficiency in office management activities. The three
opinion types that were highly concerned about rec-
ord confidentiality and security expressed, at the same
time, strong reservations about the use of computers
for monitoring their own performance. This combi-
nation of concerns was associated with relatively low
levels of envisioned technology adoption and sug-
gests that, for these participants, problems with infor-
mation technologies might be less rooted in the tech-
nology and instead might be related more to
physician resentment of the underlying ideology driv-
ing the technology. Resentment of a particular health
care ideology, not the technology, might contribute to
the occurrence of cultural obstacles during systems im-
plementations.

Participants were allowed to blend matters of system
functionalities and envisioned uses with issues of con-
cern and professional practice philosophy. Q-meth-
odology assumes that issues can take on different
meanings depending upon individual context, which
is considered to be shaped by past and present ex-
periences, as well as by hopes and expectations for
the future. This approach allowed study participants
to demonstrate what issues were important to them.
For some, these were mostly related to system func-
tionalities whereas for others issues related to medical
practice philosophy were more pressing.

Limitations

Although the purpose of this study was to investigate
the quality of physician and medical student opinions,

their quantitative distribution in the larger popula-
tions was not a consideration. The study used a rel-
atively small set of participants, all of whom were ei-
ther primary care physicians or third-year medical
students. It was limited to the greater Chicago area,
and did not exclusively rely on random sampling pro-
cedures.

Implications

Future research should address the proportional dis-
tribution of opinion types in the large populations of
primary care physicians and medical students. The re-
search could be performed using our survey instru-
ment or constructing a new instrument created from
our statements that were found to distinguish be-
tween opinion types. Using either research instru-
ment, future research should use larger participant
samples and random sampling procedures. Our find-
ings suggest that testing associations between opinion
types and other quantitative variables, such as medi-
cal specialty, age, gender, and actual computer-skills
and experience, is feasible. Changes in physician opin-
ions could be studied by administering Q-methodol-
ogy over a period of time and/or pre- and post-im-
plementation of information systems. We think this
study can also be used as a model for future research
involving cultural differences in basic goals and val-
ues between medical policy makers, information re-
searchers, system planners, physicians, and other cli-
nicians.

Conclusion

By changing the research focus from traits to people,
Q-methodology permits a macroscopic people-ori-
ented research design that can be used to identify and
categorize physician and medical student opinions
of information technologies to uncover underlying
sources of resistance to technology. This study re-
vealed that physician opinion types can be differen-
tiated into those who appear largely self-motivated
and will likely need only minimal training interven-
tions (Full-Range Adopters); those who will need ad-
ditional computer training (Skills-Concerned Adopt-
ers); and those who are likely to require motivational
interventions that are beyond the reach and jurisdic-
tion of information systems departments (Technology-
Critical Adopters, The Independently-Minded and
Concerned, and The Inexperienced and Worried).
Identification of different opinion types in an organi-
zation (either by employing this study’s instrument or
a shortened survey version) can be used for strategic
management and systems’ roll-out decisions—that is,
a roll-out that would not be performed across entire
departments but by opinion type.
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Once identified, Full-Range Adopters who are highly
respected as well as educationally and clinically influ-
ential could be asked to function as system champions
to persuade their more reluctant colleagues, like the
Technology-Critical Adopters.13 The value of Q-meth-
odology lies in uncovering opinion clusters. Once
identified, their prevalence among the larger popula-
tion can be subsequently tested using large group sur-
veys and standard variance analytic methods.

Our study suggests that the opinions of primary care
physicians and medical students toward information
technologies in the health care workplace are more
closely related to their medical practice philosophy
than to systems functionalities. Physician reactions to
information technologies have largely been studied
along the lines of the biomedical model, namely by
assuming the existence of independent and objectifi-
able symptoms. Q-methodology, however, offers a
more holistic model. It assumes that individual reac-
tions are rooted in their subjective experiential con-
texts, in which no variable can exist independently.
Our study and approach revealed that physician re-
sentment is not always directed at the technology, but
rather at the underlying health care ideology driving
the technology.

We acknowledge the contributions of the following individuals
toward the success of this study: J. Warren Salmon, PhD; Robert
G. Mrtek, PhD; Sheldon X. Kong, PhD; and Thomas J. Muscar-
ello, PhD, who at the time of this study were all associated with
the University of Illinois at Chicago.
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APPENDIX A

Glossary of Q-methodology Terminology1 – 3

Concourse
The initial collection of statements regarding a par-
ticular topic of interest.

Composite statement arrays
The composite Q-sort (opinion profile) summariz-
ing the viewpoint of all the persons loading on any
one factor (also referred to as Factor Array or model
Q-sort).

Q-sample
A representative sample of statements that is drawn
from the collection of statements regarding a par-
ticular topic of interest (concourse).

Q-sort
Each participant’s rank-ordered set of statements
(opinion profile). Q-Sorts are data.

Condition of instruction
The set of instructions consistently used by all par-
ticipants when rank-ordering sets of statements.

Factor
The cluster of participants whose Q-sorts were sim-
ilar, i.e., they ranked the statements into similar or-
ders of preference. Each factor represents a different
type of opinion.

Factor loadings
These numbers represent each participant’s corre-
lation with each of the identified (called extracted)
factors.

Factor/statement scores
These scores show the level of agreement/disagree-
ment among statements within each identified
opinion cluster. Factor scores serve as the basis of
study interpretation.

APPENDIX B

Sample of Opinion Statements for Information Tech-
nology Study (Full statement set available from
authors)

n Computer-based information networks will im-
prove longitudinal care by providing coordination
between specialty and primary care practitioners.

n Confidentiality and security are bigger problems
with computer records than with paper records.

n Computers will increase efficiency in handling pa-
tient management issues such as drug interactions,
flow sheets, etc.

n Assessing performance is best done by directly ob-
serving the physician, not by computer monitoring.

n Computer-based information networks will be use-
ful to obtain patient eligibility data and to consoli-
date insurer rules and regulations.


