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High Performance Work Systems and
Organizational Outcomes: The Mediating

Role of Information Quality

Gil A. Preuss

Abstract

Using data on registered nurses and nursing assistants in 50 acute-care hospital units, the
author explores the relationships among high performance work systems, information quality, and
performance quality within a context shaped by equivocal information—information that can be
interpreted in multiple and sometimes conflicting ways. He finds that the quality of information
available for decision-making, which largely depends on the interpretative skills of the workers
who are exposed to important equivocal information, partially mediates how employee knowledge,
work design, and total quality management systems affect organizational performance (which
is measured as the inverse of medication error incidence). Providing employees with extensive
relevant knowledge and enabling them to use their skills during even seemingly routine tasks
improves the effective quality of information they bring to decisionmaking, and thereby promotes
high performance quality.
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Using data on registered nurses and nursing assistants in 50 acute-care
hospital units, the author explores the relationships among high performance
work systems, information quality, and performance quality within a context
shaped by equivocal information—information that can be interpreted in mul-
tiple and sometimes conflicting ways.  He finds that the quality of information
available for decision-making, which largely depends on the interpretative skills
of the workers who are exposed to important equivocal information, partially
mediates how employee knowledge, work design, and total quality management
systems affect organizational performance (which is measured as the inverse of
medication error incidence).  Providing employees with extensive relevant
knowledge and enabling them to use their skills during even seemingly routine
tasks improves the effective quality of information they bring to decision-
making, and thereby promotes high performance quality.
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igh performance work systems
(HPWSs) have found favor among

academics and practitioners as a tool to
improve organizational performance and
such employee outcomes as work satisfac-
tion and lower job stress.  While the re-
search on this subject has identified organi-
zational and employee outcomes arising
through the adoption of specific work orga-

nization and human resource systems, it
has several shortcomings.  First, the vast
majority of studies have been conducted in
manufacturing settings, thus limiting the
potential generalizability of the findings.
Second, the mechanisms through which
high performance systems shape critical
outcomes have been poorly defined and
have rarely been examined directly (Becker
and Gerhart 1996; Wright and Gardner
2001).
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This paper extends the existing litera-
ture in two important ways.  First, I focus on
the effect of HPWS dimensions in hospi-
tals—a service setting characterized by de-
mands on the work system very different
from those found in manufacturing.  In
particular, hospital work systems must sup-
port employee capacity to interpret equivo-
cal information as part of ongoing deci-
sion-making.  Equivocal information lends
itself to being interpreted in multiple and
potentially conflicting ways (Daft and
Macintosh 1982) and thus places unique
demands on work systems.  Second, I pro-
pose and test the proposition that a central
mediating factor between HPWSs and or-
ganizational outcomes is the quality of in-
formation available for use in decision-
making.

This paper also addresses an important
issue in the current health care environ-
ment.  In response to increasing cost pres-
sures, hospital care has undergone dra-
matic restructuring, including changes in
skill utilization and work design.  At the
same time, there is increasing concern about
the prevalence of medication errors in
health care.  A recent study by the Institute
of Medicine found that medication errors
result in an estimated 7,000 patient deaths
annually in the United States (Kohn,
Corrigan, and Donaldson 1999).  More-
over, the report suggested that poor infor-
mation is one factor leading to these errors.
This paper addresses this issue by examin-
ing the role of information quality in medi-
ating the relationship between HPWS di-
mensions and performance quality, mea-
sured as medication error frequency.

High Performance Work Systems,
Information, and Performance Quality

A central characteristic of organizations
is their need to process information (Th-
ompson 1967; Galbraith 1973; Tushman
and Nadler 1978; Kogut and Zander 1992).
Organizational systems must also be de-
signed to meet the specific demands placed
on them (Galbraith 1973; Van de Ven and
Delbecq 1974).  As a result, systems that
support information processing and en-

sure information that is accurate, trustwor-
thy, and sufficient for decision-making will
improve organizational performance
(Argote 1982; Tushman and Nadler 1978;
Stinchcombe 1990).  For example, Argote
(1982) found that the use of pre-specified
plans, programs, and relationships sup-
ported hospital emergency room effective-
ness when the range of patient diagnoses
was limited, whereas non-programmed co-
ordination tools enabled smoother infor-
mation transfer, and thus improved out-
comes, in hospitals facing a broad range of
diagnoses.

One way high performance work systems
enhance performance may be by improv-
ing information quality in organizational
processes and decisions.  First, HPWSs may
improve information quality by granting
responsibility over information interpreta-
tion to employees who hold critical knowl-
edge and by making this information avail-
able for ongoing process improvement
(Adler and Borys 1996; Leonard 1995).
Information is not inert, but a resource
that acquires more or less utility or “qual-
ity” depending on how well it is interpreted
and then integrated into decision-making.
In addition, when the transfer of informa-
tion may reduce information quality, orga-
nizations can improve performance by
granting decision-making responsibility to
those with first-hand access to the neces-
sary information (Galbraith 1973; Jensen
and Meckling 1992; Wagner et al. 1997).
For example, in hospitals, registered nurses
may observe patient developments (symp-
toms, morale, degree of recovery, and so
on) as part of their job.  Rules barring
registered nurses from acting directly on
such information, and requiring them in-
stead to inform physicians of all patient
developments and let the physicians de-
cide what course of action to take, would
potentially reduce both information and
performance quality.

Employee Knowledge,
Information, and Performance Quality

When employees are responsible for in-
terpreting information through the work
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process, the “post-interpretation” quality
of information—what I will refer to as the
effective information quality—depends on
the knowledge they have brought to the
task of interpretation.  The role of employ-
ees’ knowledge increases when their deci-
sion-making involves the interpretation of
equivocal information—information con-
veying multiple meanings regarding orga-
nizational activities and interpretable in
multiple and potentially conflicting ways
(Daft and Macintosh 1982).  In contrast,
unequivocal information is easily inter-
preted.

In the settings typically examined within
the HPWS literature, the parameters of
performance quality and the information
necessary to ensure high performance qual-
ity are clearly established.  For example, in
manufacturing plants, statistical process
control charts highlight the information
used to ensure high-quality decisions and
outcomes.  Moreover, because that infor-
mation is relatively unequivocal, employ-
ees can easily interpret it for on-going deci-
sion-making.  Where the information nec-
essary for making a decision is equivocal,
knowledge held by core employees becomes
increasingly important in shaping the ef-
fective quality of the information.  Core
employees are typically the largest group of
employees in the work process and have
access to critical information.  Those core
employees must have the necessary pre-
existing knowledge to make optimal choices
across competing interpretations and use
information of the highest effective quality
for decision-making (Choudhury and Sam-
pler 1997).  Chi, Glaser, and Rees (1982)
reported that experts in a given subject are
attentive to different parts of the informa-
tion presented to them, as compared to
novices in that subject.  In addition, Bower
and Hilgard (1981) suggested that people
holding more complex knowledge can un-
derstand and acquire new knowledge more
easily.  Similarly, research on organizations
suggests that the ability to absorb new knowl-
edge is related to the presence of existing
knowledge (Cohen and Levinthal 1990).
Within a context characterized by equivo-
cal information, higher levels of employee

knowledge would improve effective infor-
mation quality.

To optimize the effective quality of avail-
able information, both scientific knowledge
and experience-based knowledge are im-
portant.  Scientific knowledge provides a
set of explicit theories through which in-
formation can be understood and inter-
preted, while experience-based knowledge
provides the specific detail and tacit knowl-
edge for understanding information
(Stinchcombe 1990; Kogut and Zander
1992).  As such, both scientific and experi-
ence-based knowledge among core employ-
ees should support the ongoing interpreta-
tion of equivocal information, thus improv-
ing the effective quality of information avail-
able for decision-making.

Hypothesis 1.  Higher employee knowledge will
increase the effective quality of information
available for decision-making.

Work Design and Information Quality

Beyond employee knowledge, work de-
sign can influence the effective quality of
information.  Research finds that outcomes
can improve as front-line production work-
ers are granted broad task responsibilities
(MacDuffie 1995; Berg et al. 1996).  These
broad jobs increase employees’ capacity to
give meaning to information and use it to
improve outcomes.  Moreover, organiza-
tions thereby reduce the need to transfer
information, reducing the potential for
errors in using it.

In settings with equivocal information,
organizations face a similar, yet distinct,
challenge.  In these settings, while skilled
employees are typically granted decision-
making authority in the use of information
they acquire during their skilled opera-
tions—tasks explicitly established for infor-
mation interpretation—they must also have
the opportunity to bring their superior in-
terpretative ability to seemingly routine
tasks that might harbor important equivo-
cal information.  For example, bathing a
patient may not only maintain the patient’s
hygiene, but also present an opportunity
for a skin examination.  Moreover, these



HIGH PERFORMANCE WORK SYSTEMS AND INFORMATION QUALITY 593

tasks may provide important contextual
knowledge to support information inter-
pretation.

In contrast, when these same routine
tasks are performed by low-skilled workers,
the work tends to serve no end beyond
itself, and any equivocal information of
potential value may be lost (Jensen and
Meckling 1992; Kogut and Zander 1992).
Hospitals could ask these low-skilled work-
ers to transfer information to skilled work-
ers for interpretation and decision-mak-
ing.  This approach, however, fails to ad-
dress the potential degradation of informa-
tion as it is transferred.  The value of infor-
mation is highest when the information is
interpreted immediately within the particu-
lar context.  In addition, low-skilled work-
ers may not recognize that certain equivo-
cal information is potentially important
and thus may fail to communicate it.  As
a result, broad task responsibility over
routine tasks for low-skilled workers is
expected to reduce the effective quality
of information.

Hypothesis 2.  Broad task responsibilities for
high-skilled workers over routine tasks will in-
crease the effective quality of information avail-
able for decision-making.

Hypothesis 3.  Broad task responsibilities for low-
skilled workers over routine tasks will decrease
the effective quality of information available for
decision-making.

Total Quality Management
and Information Quality

An additional dimension of HPWSs is
the adoption of total quality management
(TQM).  TQM practices emphasize com-
mitment to the customer and continuous
improvement through the use of data-driven
decisions based on the empowerment of
employee teams (Hackman and Wageman
1995; Batt 1999).  In particular, TQM pro-
motes the use of formal tools, such as statis-
tical process control charts and cause and
effect diagrams, to gather and use informa-
tion and solve problems (Deming 1993).
These tools focus on understanding the
source of work process variance and devel-

oping strategies that minimize variance and
improve quality.

Organizations can improve performance
quality not only by employing specific tools,
but also by involving employees who hold
tacit knowledge (Adler and Borys 1996).
By involving employees in assessing process
improvement, formal TQM processes elicit
tacit knowledge from employees as they
devise new ways to organize work.  The
incorporation of this tacit knowledge into
processes then improves the effective qual-
ity of information.  TQM can also increase
employees’ learning regarding work pro-
cesses and one another’s skills (Hackman
and Wageman 1995).  As employees use
their knowledge to improve processes, they
gain a better understanding of how the
processes operate.  In addition, employee
involvement improves information and
knowledge sharing across people (Locke
and Schweiger 1979; Wagner et al. 1997).
Some organizations, however, simply adopt
the rhetoric of TQM, or adopt TQM tools
without providing the structures, practices,
and policies to ensure their vitality over
time as a source of continuous improve-
ment (Hackman and Wageman 1995).  In
addition, Lawler (1994) suggested that
TQM and employee involvement operate
under different assumptions, putting them
at odds with each other.  Nevertheless, I
expect that broader use of TQM will im-
prove information quality.

Hypothesis 4.  More extensive use of total quality
management will improve the effective quality
of information available for decision-making.

High Performance Work Systems,
Information, and Performance
Quality:  Direct and Mediated Effects

Overall, research on high performance
work systems finds strong evidence that
these systems improve organizational per-
formance (MacDuffie 1995; Appelbaum et
al. 2000; Batt 2002).  While I focus, in this
paper, on effective information quality as a
vital mediating factor affecting perfor-
mance, variations in work design and in
the extent of knowledge available to em-
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ployees can, in some cases, affect perfor-
mance directly, without information as a
mediating factor.  For example, broad jobs
for skilled employees, and availability to
employees of high levels of knowledge,
would enable employees to deliver higher-
quality outcomes.  In contrast, broad jobs
for low-skilled workers would increase co-
ordination challenges across employees,
thus potentially reducing performance
quality.  As such, I hypothesize that both
the level of knowledge available to em-
ployees and broad jobs for skilled work-
ers are directly, positively related to per-
formance quality.  In contrast, I predict a
negative correlation between broad jobs
for lower-skilled workers and perfor-
mance quality.

Although the extent of employees’
knowledge and the skill levels of those
workers to whom broad jobs are assigned
clearly have direct effects on perfor-
mance, it is just as clear that some of their
effects are mediated by information qual-
ity.  Through the adoption of HPWSs,
information previously unavailable is in-
corporated into decision-making.  This
results in improved decision quality and
a more rapid response among core em-
ployees  to  evolv ing  deve lopments
(Tushman and Nadler 1978; Daft and
Macintosh 1982).  While information
quality is not the only mechanism through
which high performance systems shape
outcomes, the apparently direct effects
of work practices on performance quality
will be reduced after the analysis con-
trols for the quality of information avail-
able to employees.

Hypothesis 5.  The extent of knowledge available
to employees is positively related to perfor-
mance quality.

Hypothesis 6.  Broad task responsibility will be
positively related to performance quality for
high-skilled workers and negatively related to
performance quality for low-skilled workers.

Hypothesis 7.  The effects on performance qual-
ity of employee knowledge and task responsibil-
ity are partially mediated by the quality of infor-
mation available.

Research Context

Information Equivocality
in Hospital Care

I examine the role of HPWSs and infor-
mation in shaping performance quality in
acute-care hospital units—a setting in which
information is highly equivocal.  While
nurses conduct a series of tasks as part of
their work, such as taking patients on walks
and giving them advice for reducing recov-
ery time, the success of the care process
rests on the constant interpretation and
use of equivocal information.  Accurate
information is critical for determining
which medications to prescribe, how to
care for a patient, and how much self-care
a patient can manage once discharged.  At
times, the necessary information is easily
obtained.  At other times, however, changes
that have important implications for care
decisions are subtle, and can be identified
only by interpreting (for example) a
patient’s casual comment.  Equivocal infor-
mation must, therefore, be continuously
interpreted for use in care processes
(Strauss, Fagerhaugh, Suczek, and Weiner
1985).

Sample

I analyze responses from 935 surveys com-
pleted by registered nurses and 182 com-
pleted by nursing assistants in 1995.  The
respondents worked in 50 acute-care, in-
patient hospital units in 13 hospitals in
Minneapolis/St. Paul, Minnesota.  Overall,
nearly 80% of registered nurses and 60% of
all health care workers in the region were
union members.  All of the hospitals were
not-for-profit or public hospitals.

Hospital units were selected for partici-
pation according to the types of patients
treated, including cardiology, intensive
care, medical/surgical, obstetrics/gynecol-
ogy, orthopedics, and pediatrics.  Overall, I
sought to include unit types that existed
across as many hospitals in the sample as
possible.  Response levels among unit em-
ployees ranged from approximately 40% to
over 85%, with an overall response rate of
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69%.  To ensure that responses reflect
group-level phenomena, I only incorpo-
rate in the analyses those units with a re-
sponse rate of over 60%.  More than 80% of
the units surveyed achieved that threshold.

Measures

Information quality.  High-quality infor-
mation is information that is accurate, trust-
worthy, and sufficient for decision-making
(Tushman and Nadler 1977; Stinchcombe
1990).  To sort out the distinct components
of information quality, I asked each regis-
tered nurse four yes/no questions:  whether,
in treating patients during the three previ-
ous shifts, she had (1) received inaccurate
information about a patient; (2) felt un-
comfortable with available information
about a patient; (3) felt a need to check the
accuracy of available information about a
patient; or (4) felt uncertain about the
physician’s recommended care plan for a
patient.  Responses were coded so that
higher scores reflect higher-quality infor-
mation.  First, an individual level measure
was generated by averaging responses to
the four questions above.  This score re-
flects the information quality available to
an individual registered nurse.  The Kuder-
Richardson Formula 20 (KR–20) for this
measure is .67.  A unit-level measure of
information quality was then generated by
averaging individual scores in the unit.  (See
the Appendix for a full list of measures and
alpha levels.)

Performance quality.  Performance quality
was measured by the frequency of medica-
tion errors in the unit as perceived by the
registered nurses in the unit.  Each Regis-
tered Nurse was asked, “How often does a
patient receive incorrect medications or an
incorrect dosage on your shift?”  Responses
ranged from several times per week to less
than once per month.  These responses
were then converted to medication errors
per week and averaged across registered
nurses to create a unit level measure of
medication error frequency.  While the use
of perceptual data in measuring medica-
tion errors may be contaminated by other
job attitudes, hospital data on medication

errors have also been found to be deficient,
with nurses only reporting 15–30% of medi-
cation errors that occur (Hackel, Butt, and
Banister 1996).

Performance quality was also measured
through independently conducted patient
surveys completed following hospital dis-
charge (Gerteis 1993).  These data, how-
ever, were available for patients in only 14
hospital units.  Patient survey questions
addressed the clarity of the information
conveyed to patients and the overall nurs-
ing care quality (Gerteis 1993).  Responses
were averaged to generate a single measure
of nursing care quality in the unit.  The
Cronbach’s α for this scale is .91.  The
correlation between registered nurses’ per-
ception of medication error frequency and
patients’ assessment of nursing care quality
was –.49, providing some validity for the
measure of medication error frequency as a
measure of patient care quality.

Employee knowledge.  Employee knowledge
was measured in two ways.  First, scientific
knowledge was measured by the percentage
of registered nurses in the unit with a
bachelor’s degree in Nursing.  Each regis-
tered nurse was asked to name the highest
education degree she had received.  Two
possible responses below bachelor’s degree
were a high school diploma and an associ-
ate degree (requiring fewer years of formal
education and less training in scientific
theory).  Second, experience-based knowledge
was measured as the average seniority level
(number of years in the current unit) among
registered nurses in the unit.

Work design.  Two work design measures
were developed for the analyses.  The mea-
sures examined the extent to which assis-
tant nurses and registered nurses were re-
sponsible for the conduct of routine pa-
tient care tasks.  First, task responsibilities for
low-skilled workers measured the extent to
which nursing assistants were responsible
for a broad range of routine patient care
tasks.  Second, task responsibilities for high-
skilled workers measured the extent to which
registered nurses were responsible for these
same patient care tasks.

On the basis of observation, interviews,
and existing research, I identified ten rou-
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tine tasks for which the responsibility has
recently been shifting from registered
nurses to nursing assistants, putting these
tasks at the focus of job redesign in health
care:  transport patients, distribute food
trays, feed patients, clean patient rooms,
draw blood, bathe patients, insert IVs, main-
tain IV site care, conduct sterile proce-
dures, and take vital signs (Barter,
McLaughlin, and Thomas 1994).  Each
nursing assistant and registered nurse was
asked whether she regularly conducted each
listed task.  Individual responses were aver-
aged to develop a single measure reflecting
the extent of task responsibilities held by
members of each of the two occupational
groups in each unit.

Total quality management.  As described
above, total quality management has four
components:  customer focus, continuous
improvement, data-driven decisions, and
employee involvement.  To measure the
presence of TQM in each unit, I adopt two
indicators.  First, employee involvement mea-
sures nurses’ involvement in four decision
areas in their hospital unit:  setting work
schedules, developing care practices, de-
signing training for unit employees, and
defining jobs in the unit (1 = none at all,
and 4 = a great deal).  Greater involvement
in decision-making would enable the devel-
opment of unit practices that support in-
formation accumulation and high perfor-
mance quality.  The four employee involve-
ment measures gathered through an em-
ployee survey were combined into a single
scale as a measure of employee involve-
ment in the unit (Cronbach’s alpha = .68).

To address the presence of continuous
improvement systems as well as data-driven
decisions, I looked at the presence of pro-
cess templates to measure the extent to which
systems were in place that integrated all
available information and knowledge into
ongoing work processes.  For patients, such
integrated work processes result in “care
pathways.”  Care pathways are tools devel-
oped by hospitals to standardize care being
delivered to patients following a specific
procedure, such as open heart surgery or a
cesarean section.  Care pathways typically
include defined responsibilities for each

occupational group interacting with the
patient.  Over the 1990s, hospitals increas-
ingly adopted care pathways to improve
coordination and communication across
employees in treating patients with a spe-
cific diagnosis and as a way to reduce
costs and improve quality (Waggoner
1992).  Moreover, hospitals use pathways
to improve the care process over time by
gathering data on care delivery and re-
covery paths.

Cross-functional teams typically work with
pathways to continuously improve them and
to ensure their appropriateness for the
unit’s patients.  I measure the extent to
which process templates are present by the
percentage of patients in the unit who are
covered by care pathways.  Each registered
nurse was asked what percentage of unit
patients were covered by pathways.  These
responses were averaged to generate the
unit score.

Control variables.  Two control variables
were included in the study—unit technical
system and unit size.  Unit technical system
measures work process complexity in the
unit (Schoonhoven et al. 1980).  Control-
ling for unit technical system is important
given previous findings that higher levels
of complexity increase information-process-
ing demands (Daft and Macintosh 1981).
Following the work developed by
Schoonhoven et al. (1980), the Vice Presi-
dent of Nursing at each hospital completed
a survey assessing six components of nurses’
work in treating patients with the most
common diagnoses:  the frequency with
which contingencies arise that require judg-
ment, the frequency of required care tasks
in treating patients, the number of differ-
ent care tasks that must be provided, the
number of possible alternative care tasks
among which nurses can choose in treating
patients, the level of technical equipment
used by nurses in treating the patients, and
the extent to which nursing care can be
routinized or standardized (1 = very infre-
quently or low, 6 = very frequently or high).
Each diagnosis was first given a score based
on the average of the above six components
(alpha = .94).  Each type of unit was then
given a score based on the diagnoses treated
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in the unit type.  For example, the complex-
ity of nursing work across cardiology diag-
noses was aggregated to create a single
measure of unit technical system for Cardi-
ology units, and Obstetric/Gynecology de-
partments received a distinct score based
on the types of diagnoses treated in OB/
GYN units.

The second control variable, unit size,
was the number of nursing care providers
in the unit.  Larger hospital units may face
additional challenges in ensuring the avail-
ability of high-quality information and may
adopt distinct practices due to the poten-
tial for economies of scale.

Aggregation and common method issues.
Because several important variables were
conceptualized at the group level yet mea-
sured at the individual level, I must justify
aggregation through an examination of
both between-group differences and within-
group agreement.  Between-group differ-
ences were all confirmed through exami-
nation of ANOVA F-scores.  Coefficients on
variables measuring performance quality—
perceived medication error frequency (F =
4.41, df = 50, p < .001), information quality
(F = 3.34, df = 50, p < .001), employee
involvement (F = 1.64, df = 50, p < .005),
and the use of process templates (F = 78.02,
df = 50, p < .001)—all meet required levels
for aggregation (Hays 1981).  The other
variables were all defined at or measured at
the group level.

To examine within-group and between-
group correlations, I conducted a WABA II
analysis as suggested by Dansereau, Alutto,
and Yammarino (1984).  According to the
criteria they established, the results from
the WABA analyses are equivocal, suggest-
ing that the phenomena may operate both
at an individual and at a group level and
that analyses at both levels are valid.  While
group-level regressions are presented, in-
dividual-level analyses confirm group-level
results.  Though the individual-level analy-
ses permit the inclusion of additional con-
trol variables, including hospital dummy
variables and measures of unit staffing lev-
els, the results on the dimensions of HPWSs
are consistent with those reported in the
group-level analysis.

One concern with the measures is the
potential for common method bias.  Bias
may arise because important measures, in-
cluding information quality, performance
quality, and employee involvement, were
all collected from the same group in each
unit—all of the unit’s registered nurses.  To
address this potential problem, I conduct a
split sample analysis whereby the group-
level measures are aggregated using two
distinct subsamples of registered nurses in
each hospital unit (Podsakoff and Organ
1986).  Through this process, a randomly
selected group within each unit is used to
generate the independent variables, while
the remaining group is used to generate
the dependent variable.

Method of Analysis

To test for the effect of HPWS dimen-
sions on information quality and the medi-
ating role of information quality in shaping
performance quality, I conduct two sepa-
rate analyses.  First, I examine the hypoth-
esized relationships between HPWS dimen-
sions and information quality.  I then exam-
ine the direct and mediated effects of these
dimensions on performance quality.  If the
hypothesis that information quality plays a
partial mediating role is correct, four out-
comes should be observed:  statistically sig-
nificant effects of HPWSs on performance
quality; a statistically significant relation-
ship between HPWSs and information qual-
ity; a statistically significant effect of infor-
mation quality on performance quality; and
a diminution of the estimated effect of
HPWSs on outcomes when information
quality is included as a control variable
(Baron and Kenny 1986).

Table 1 provides the means, standard
deviations, ranges, and first order correla-
tions for the variables.  I conduct a stepwise
regression to examine the added contribu-
tions of specific HPWS dimensions in shap-
ing information quality.  In addition, ro-
bust standard errors are used in the analy-
ses (Huber correction).  Robust standard
errors are preferred to control for common
variation among those units within a single
hospital.
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Results

High Performance Dimensions
and Information Quality

As shown in Table 2, consistent with
Hypothesis 1, employees’ scientific knowl-
edge is positively related to the quality of
information (p < .05).  Moreover, the effect
of experience-based knowledge is in the
same direction and approaches conven-
tional levels of statistical significance (p =
.07).  Information quality is thus higher in
those hospital units where registered nurses
hold higher knowledge arising from more
formal education and greater experience.
In addition, broad task responsibilities for
skilled, core workers are positively related
to information quality, supporting Hypoth-
esis 2.  Broad jobs improve information
quality by providing opportunities to inter-
pret equivocal information during the con-
duct of routine tasks.  In contrast, consis-
tent with Hypothesis 3, broad task respon-
sibilities for low-skilled workers have a sta-
tistically significant, negative effect on in-
formation quality in the unit.  As low-skilled
workers hold broader task responsibilities,
the quality of available information de-
creases.  It is important to note, however,
that task responsibilities for low-skilled
workers are frequently broadened with only
limited additional training.  Overall, the

responsibility over even routine tasks shapes
opportunities for employees to interpret
equivocal information and thus influences
the quality of information available for de-
cision-making.

The inclusion of the employee knowl-
edge and work design measures in the re-
gression significantly improves the explana-
tory power of the analyses, with increases in
the R2 of .11 and .18, respectively.  Finally,
Hypothesis 4 is not supported.  The preva-
lence of TQM does not appear to shape
information quality.  Neither the use of
process templates nor the extent of em-
ployee involvement in unit decision-mak-
ing significantly affects information qual-
ity.

Direct and Mediated Effects
of HPWSs on Performance Quality

To test for the proposed partial media-
tion model, I first regress the HPWS dimen-
sions on performance quality (Table 3, step
1).  Overall, I find that employee knowl-
edge and task responsibilities affect perfor-
mance quality in the hypothesized direc-
tion.  Note that since performance quality
is measured as the perceived frequency of
medication errors in the unit, a negative
coefficient suggests that the specific dimen-
sion results in fewer medication errors and
thus higher performance quality.  In gen-

Table 1.  Descriptive Statistics and Correlation Matrix (N = 50 units).

Variable Mean S.D. Range 1 2 3 4 5 6 7 8 9

1. Performance Quality
(Medication Errors) 3.92 1.44 1.6–7.3

2. Information Quality 0.62 0.12 0.38–0.83 –.64**
3. Scientific Knowledge 0.33 0.13 0.06–0.64 –.14 .20
4. Experience-Based

Knowledge 13.4 3.22 6.4–22.8 –.46** .19 –.45**
5. Task Responsibilities for

Low-Skilled Workers 4.42 2.23 0–8 .27 –.32** .26 –.16
6. Task Responsibilities for

High-Skilled Workers 7.38 1.10 4.57–9.41 –.22 .18 .13 –.14 .07
7. Employee Involvement 1.95 .16 1.64–2.33 .08 –.01 .03 –.01 .03 –.13
8. Processes Templates 52.7 27.5 8.4–87 –.06 .04 –.07 .05 –.02 –.45** .01
9. Unit Technical System 3.26 .26 2.8–3.6 .29** –.25 –.15 –.12 –.02 –.18 –.11 .40**
10. Hospital Unit Size 50.9 22 15–139 .15 –.15 .20 –.16 .50** –.35** .10 .57** .31**

**Statistically significant at the .05 level.
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eral, these results provide strong support
for Hypotheses 5 and 6, showing that high
employee knowledge and broad task re-
sponsibilities are related to higher perfor-
mance quality for high-skilled workers,
while broad task responsibilities for lower-
skilled workers are related to lower perfor-
mance quality.  In addition, the use of
process templates has a marginally signifi-
cant relationship with performance qual-
ity:  more extensive use of these templates
is weakly correlated with fewer medication
errors.  In contrast, employee involvement
in decision-making has no direct effect on
performance quality.  Finally, the statisti-
cally significant coefficient on unit techni-
cal system suggests that in those units with

more complex care processes, nurses re-
port more medical errors.

I next include information quality in the
regression to test for its hypothesized medi-
ating role.  Though the effects of both
employee knowledge and task responsibili-
ties on performance quality remain statisti-
cally significant, the level of significance
decreases on some dimensions, with the
coefficients decreasing on all dimensions
following the inclusion of information qual-
ity.  In addition, information quality signifi-
cantly predicts performance quality in nurs-
ing units.  Finally, there is a statistically
significant increase in the R2, which rises
from .60 to .66.  These results support both
the hypothesis that information quality di-

Table 2.  Determinants of Information Quality in Organizations (n = 50 units).a

Information Quality

Variable Step 1 [t-Value] Step 2 [t-Value] Step 3 [t-Value] Step 4 [t-Value]

Control Variables

Unit Technical System –.107 [–1.66] –.057 [–0.78] –.091 [–1.32] –.108 [–1.48]
(.064) (.074) (.069) (.073)

Unit Size –.000 [–0.56] –.001 [–0.99] .001 [1.10] .012 [0.37]
(.001) (.001) (.001) (.007)

Employee Knowledge

Scientific Knowledge .321 [2.29]** .334 [2.41]** .342 [2.49]**
(.140) (.138) (.138)

Experience-Based Knowledge .012 [1.70] .012 [1.86] .012 [1.78]
(.007) (.007) (.007)

Work Design

Task Responsibilities for –.028 [–3.38]*** –.024 [–2.91]***
Low-Skilled Workers (.008) (.008)

Task Responsibilities for .029 [1.88] .033 [2.06]**
High-Skilled Workers (.015) (.016)

Total Quality Management

Employee Involvement –.003 [–0.03]
(.103)

Process Templates .001 [1.21]
(.001)

Sample Size 50 50 50 50
F 1.74 3.47** 6.78*** 5.95***
R2 .07 .18 .36 .38
Change in R2 .11 .18 .02
F-Test for Change in R2 2.89 6.97*** .81

Notes:  Huber correction for robust standard errors.  Unstandardized coefficients are reported.  Standard
errors are in parentheses and t-values are in brackets.

**Statistically significant at the .05 level; ***at the .01 level.
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rectly influences performance quality in
organizations and the hypothesis (Hypoth-
esis 7) that it partially mediates the rela-
tionship between HPWS dimensions and
performance quality.

To confirm the effect of information
quality on performance quality, I examine
the correlation between information qual-
ity and the patient assessment of nursing
care quality.  Though the analysis is con-
strained due to the small sample size (n =
14), the correlation between information
quality and the patients’ view of nursing
care quality is .58, providing further sup-
port for the importance of information
quality in shaping outcomes.

Conclusion

I have explored two issues that are criti-
cal for understanding the relationship be-
tween high performance work systems and
the quality of organizational outcomes.
First, I focus on the processes through which
specific dimensions of HPWSs shape per-
formance quality.  By increasing the quality
of information available and helping to
ensure appropriate interpretation of
equivocal information, HPWSs improve
performance quality.  Overall, I find that
information quality is an important factor
linking high performance work systems and
organizational performance quality.

Table 3.  Determinants of Performance Quality:  Examining
the Direct and Mediated Role of Organizational Practices (n = 50 units).a

Medication Error Frequency

Variable Step 1:  Direct Effects [t-Value] Step 2:  Mediated Effects [t-Value]

Control Variables

Unit Technical System 1.28 [2.09]** .888 [1.90]
(.613) (.468)

Unit Size –.006 [–0.62] –.004 [–0.45]
(.010) (.010)

Employee Knowledge

Scientific Knowledge –4.55 [–3.47]*** –3.31 [–2.29]**
(1.31) (1.44)

Experience-Based Knowledge –.278 [–5.28]*** –.236 [–4.79]***
(.053) (.049)

Work Design

Task Responsibilities for Low-Skilled Workers .231 [3.07]*** .143 [1.84]
(.075) (.078)

Task Responsibilities for High-Skilled Workers –.494 [–3.24]*** –.375 [–2.73]***
(.153) (.137)

Total Quality Management

Employee Involvement .532 [0.62] .520 [0.68]
(.859) (.761)

Process Templates –.014 [–1.83] –.010 [–1.38]
(.007) (.007

Information Quality –3.63 [–2.72]**
(1.33)

F 10.13*** 9.75***
R2 .60 .66
Change in R2 .06
F-Test for Change in R2 7.41***

Notes:  See notes to Table 2.
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While this paper does not directly exam-
ine other mechanisms that have been pro-
posed as links between HPWSs and organi-
zational outcomes, those processes, such as
flexible deployment of employees and em-
ployee discretionary effort, may operate in
conjunction with an enhanced capacity to
integrate evolving information into deci-
sion-making and organizational actions.  For
example, the benefits of employee flexibil-
ity in responding to production bottlenecks
may partly depend on employees’ capacity
to use high-quality information within a
specific context.  Similarly, higher informa-
tion quality would increase the benefit of
discretionary effort as employees use infor-
mation to improve work processes.  Finally,
human resource complementarity in im-
proving outcomes may arise as specific prac-
tices support the development and inter-
pretation of previously unavailable infor-
mation and the use of that information in
decision-making.  Through broader jobs,
higher knowledge, and TQM, employees
more easily interpret and use critical infor-
mation to improve outcomes.

The second important issue addressed
in this paper is the nature of the demands
placed on high performance work systems
in a context dramatically different from
those previously examined—one in which
the information necessary for decision-
making is equivocal.  In such contexts, in-
formation quality and performance quality
are shaped by employee knowledge and the
capacity to use this knowledge to interpret
information.  Organizations must ensure
that skilled employees have the responsibil-
ity to interpret equivocal information even
in the conduct of routine tasks.  Such tasks
are very common in hospital settings—bath-
ing patients, for example, and taking them
on walks.

These findings contrast with the results
of previous research, in which the focus has
been on the adoption of HPWSs for front-
line production workers.  In a context in
which information is equivocal, organiza-
tions must use systems that provide for high
levels of employee knowledge together with
opportunities to use that knowledge in in-
terpreting information.  Thus, for example,

in health care, the critical employee group
for ensuring the interpretation and use of
high-quality information is registered
nurses rather than nursing assistants.  Simi-
larly, Appleyard and Brown (2001) found
that skilled engineers, rather than front-
line technicians, primarily affect perfor-
mance quality in semiconductor plants fol-
lowing shifts in technical systems.  These
findings suggest that the effectiveness of
HPWSs is contingent on the location and
nature of information necessary for deci-
sion-making.  The target and focus of high
performance work systems should be em-
ployees who have access to equivocal and
hard-to-transfer information.  In addition,
the specific dimensions of HPWSs must
ensure that these employees are able to
interpret and use this information for on-
going decision-making and process im-
provement.

Finally, while I expected that total qual-
ity management would improve informa-
tion and performance quality, I found only
limited support for this hypothesis.  It is
possible that the form of participation ex-
amined here does not have a direct effect
on information and performance quality.
In contrast, direct employee involvement
in the design of the process template tools
may yield different results due to the unique
information available to employees
(Wagner et al. 1997).  In addition, my analy-
ses provide evidence of only modest effects
of process templates on information and
performance quality.  While it is possible
that the specific measure used in this paper
does not address the full scope of TQM in
organizations, my findings do provide some
support for the skepticism expressed by
some researchers about the effectiveness of
TQM in contexts in which it is hard to
standardize the work process (Hackman
and Wegman 1995).

One question raised by the finding that
broad job responsibilities for low-skilled
workers reduce information and perfor-
mance quality is whether alternative strate-
gies could ameliorate or eliminate this ad-
verse effect.  For example, would informa-
tion and performance improve if nursing
assistants were assigned graduated respon-
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sibilities as they gained experience?  In
separate analyses, I found that nursing as-
sistants’ tenure had no effect on informa-
tion or performance quality, suggesting that
nursing assistants’ facility in interpreting
information as it is collected does not nec-
essarily increase with experience on the
job.  Would extensive training help?  Given
the limited range of training provided to
nursing assistants in the current health care
environment (typically 1–4 weeks), I was
unable to evaluate the link between train-
ing and the quality of information and
performance.  At this writing, it is com-
mon practice for nursing assistants to be
given broader task responsibilities with-
out any increase in training (Barter et al.
1994).

The implications for health care delivery
are critical.  In their search to develop
cheaper methods to deliver patient care,
hospital administrators have adopted work
systems that diminish information quality
and increase medication errors.  Moreover,
while there may be trade-offs between cost
and quality, existing research suggests that
the lower labor costs achieved by these
systems may come only at the price of yet
higher overall hospital operating costs.  In
a study of medication errors, Simpson
(2000) found that medication errors in-
creased hospital costs by $4,700 per admis-
sion, amounting to a total increase of $2.8
million a year for a 700-bed teaching hospi-
tal.  Researchers should directly examine
the potential tradeoff between cost and
quality within health care.  In so doing, if
they find that certain work systems increase
medication errors, and potentially other
medical errors, they should view those ef-
fects as part of overall hospital performance.

Although the setting examined by this
study is unusual in some respects, it also has

much in common with other organizations.
Clearly, the findings reported here have
some application to professional concerns
such as consulting, investment banking,
and law firms, but the study’s implications
are not limited to high-skilled service set-
tings.  As mentioned above, engineers in
semiconductor firms must similarly con-
front equivocal information, and so it is not
surprising that organizational performance
in these firms depends critically on their
work design (Appleyard and Brown 2001).
In general, any organization in which em-
ployees must interpret critical, equivocal
information faces challenges in designing
work systems that enable the successful in-
terpretation and use of this information.

Information, as understood in this study,
is not a simple static thing that firms can
stock and use the way they do pencils or
coal; nor is it something that firms can
assume will be similarly understood by a
diverse group of workers; it is a dynamic
entity that takes shape partly through the
perceiver’s act of interpretation.  An
organization’s ability, through its employ-
ees, to interpret and use information in
meeting objectives is critical for building
organizational performance.  This paper
shows that one way HPWSs improve perfor-
mance is by improving the effective quality
of information available.  Research on
HPWSs and on other designs for improving
workplace performance in other work set-
tings must identify the kinds of informa-
tion that are critical to the performance of
the organization in question and also iden-
tify who has the capacity to interpret that
information for effective use.  Organiza-
tional practices must ensure that employ-
ees can interpret information and use it for
decision-making toward improving organi-
zational performance.
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Appendix
Variable Measurement

Dependent Variables

Information Quality:  Kuder-Richardson Formula 20 (.67)

Think about all of the patients you treated over your past three shifts on this unit.  In the course of treating those
patients, did the following things occur?

You received incorrect information from other nurses who treated the patient.
You had to recheck information received from nurses who treated the patients.
You felt uncomfortable with the extent of patient information you had when the shift began.
You were uncertain about a physician’s overall care plan in treating a patient.

Performance Quality:  How often does a patient receive incorrect medications or an incorrect dosage on your
shift?

Independent Variables

Employee Knowledge

Scientific Knowledge:  Percentage of registered nurses in the unit with a bachelor’s degree in nursing.
Experience-Based Knowledge:  Average seniority among registered nurses in the unit.

Work Design

Work design is based on the average number of routine tasks conducted by each employee group (registered
nurses and nursing assistants) in the unit.  Task responsibility for low-skilled workers is based on responses from
nursing assistants, and task responsibility for high-skilled workers is based on responses from registered nurses.
Routine tasks:  transport patients, distribute food trays, feed patients, clean patient rooms, draw blood, bathe
patients, insert IVs, maintain IV site care, conduct sterile procedures, take vital signs.

Total Quality Management

Employee Involvement:  Cronbach’s Alpha = .68.

To what extent do you participate in unit decision-making over the following issues?
Setting work schedules
Care delivery practices
Training for unit employees
Job definitions in the unit

Process Templates:  What percentage of your patients are on pathways?



604 INDUSTRIAL AND LABOR RELATIONS REVIEW

REFERENCES

Adler, Paul, and Bryan Borys.  1996.  “Two Types of
Bureaucracy:  Enabling and Coercive.”  Administra-
tive Science Quarterly, Vol. 41, No. 1 (March), pp. 61–
89.

Appelbaum, Eileen, Thomas Bailey, Peter Berg, and
Arne Kalleberg.  2000.  Manufacturing Advantage.
Ithaca, N.Y.:  ILR Press (an imprint of Cornell
University Press).

Appleyard, Melissa, and Clair Brown.  2001.  “Employ-
ment Practices and Semiconductor Manufacturing
Performance.”  Industrial Relations, Vol. 40, No. 3,
pp. 436–71.

Argote, Linda.  1982.  “Input Uncertainty and Orga-
nizational Coordination in Hospital Emergency
Rooms.”  Administrative Science Quarterly, Vol. 27, No.
3, pp. 420–34.

Baron, Reuben, and David A. Kenney.  1986.  “The
Moderator-Mediator Distinction in Social Psycho-
logical Research:  Conceptual, Strategic, and Statis-
tical Consideration.”  Journal of Personality and Social
Psychology, Vol. 51, No. 6 (December), pp. 1173–82.

Barter, Marjorie, Frank McLaughlin, and Sue Tho-
mas.  1994.  “Use of Unlicensed Assistive Personnel
by Hospitals.”  Nursing Economic$, Vol. 12, No. 2, pp.
82–87.

Batt, Rosemary.  1999.  “Work Organization, Technol-
ogy, and Performance in Customer Service and
Sales.”  Industrial and Labor Relations Review, Vol. 52,
No. 4 (July), pp. 539–64.

____.  2002.  “Managing Customer Services:  Human
Resource Practices, Turnover, and Sales Growth.”
Academy of Management Journal, Vol. 45, No. 3, pp.
587–98.

Becker, Brian, and Barry Gerhart.  1996.  “The Impact
of Human Resource Management on Organizational
Performance.”  Academy of Management Journal, Vol.
39, No. 4 (August), pp. 779–801.

Berg, Peter, Eileen Appelbaum, Thomas Bailey, and
Arne Kalleberg.  1996.  “The Performance Effects of
Modular Production in the Apparel Industry.”  In-
dustrial Relations, Vol. 35, No. 3 (July), pp. 356–74.

Bower, Gordon, and Ernest Hilgard.  1981.  Theories of
Learning.  Englewood, N.J.:  Prentice Hall.

Chi, Michelene, Robert Glaser, and Ernest Rees.  1982.
“Expertise in Problem Solving.”  In R. J. Sternberg,
ed., Advances in the Psychology of Human Intelligence.
Hillsdale, N.J.:  Erlbaum.

Choudhury, Vivek, and Jeffrey Sampler.  1997.  “In-
formation Specificity and Environmental Scanning:
An Economic Perspective.”  MIS Quarterly (March),
pp. 25–53.

Cohen, Wesley M., and David A. Levinthal.  1990.
“Absorptive Capacity:  A New Perspective on Learn-
ing and Innovation.”  Administrative Science Quar-
terly, Vol. 35, No. 1 (March), pp. 128–52.

Daft, Richard, and Norman Macintosh.  1981.  “A
Tentative Exploration into the Amount and Equivo-
cality of Information Processing in Organizational
Work Units.”  Administrative Science Quarterly, Vol.
26, No. 2 (June), pp. 207–24.

Dansereau, Fred, Joseph Alutto, and Frances

Yammarino.  1984.  Theory Testing in Organizational
Behavior:  The Variant Approach.  Englewood, N.J.:
Prentice Hall.

Deming, W. Edwards.  1993.  The New Economics for
Industry, Government, and Education.  Cambridge,
Mass.:  MIT Center for Advanced Engineering Study.

Galbraith, Jay.  1973.  Designing Complex Organizations.
Reading, Mass.:  Addison-Wesley.

Gerteis, Margaret.  1993.  Through the Patient’s Eyes:
Understanding and Promoting Patient-Centered Care.
San Francisco:  Jossey-Bass.

Hackel, Ritva, Linda Butt, and Gaurdia Banister.  1996.
“How Nurses Perceive Medication Errors.”  Nursing
Management, Vol. 27, No. 1, p. 31.

Hackman, J. Richard, and Ruth Wageman.  1995.
“Total Quality Management:  Empirical, Concep-
tual, and Practical Issues.”  Administrative Science
Quarterly, Vol. 40, No. 2, pp. 309–42.

Hays, William L.  1981.  Statistics.  New York:  Holt,
Rinehart, & Winston.

Jensen, Michael C., and William H. Meckling.  1992.
“Specific and General Knowledge, and Organiza-
tional Structure.”  In L. Werin and H. Wijkander,
eds., Contract Economics.  Cambridge:  Blackwell, pp.
253–74.

Kogut, Bruce, and Udo Zander.  1992.  “Knowledge of
the Firm, Combinative Capabilities, and the Repli-
cation of Technology.”  Organization Science, Vol. 3,
No. 3 (August), pp. 383–97.

Kohn, Linda T., Janet M. Corrigan, and Molla S.
Donaldson, eds.  1999.  To Err Is Human.  Washing-
ton, D.C.:  Institute of Medicine, National Academy
Press.

Lawler, Edward E.  1994.  “Total Quality Management
and Employee Involvement:  Are They Compat-
ible?”  Academy of Management Executive, Vol. 8, No. 1
(February), pp. 68–76.

Leonard, Dorothy.  1995.  Wellspring of Knowledge.
Boston:  Harvard Business School Press.

Locke, Edwin A., and David M. Schweiger.  1979.
“Participation in Decision-Making:  One More Look.”
In Barry Staw, ed., New Directions in Organizational
Behavior, Vol. 1.  Greenwich, Conn.:  JAI Press, pp.
265–339.

MacDuffie, John Paul.  1995.  “Human Resource
Bundles and Manufacturing Performance:  Organi-
zational Logic and Flexible Production Systems in
the World Auto Industry.”  Industrial and Labor
Relations Review, Vol. 48, No. 2 (January), pp. 197–
221.

Podsakoff, Philip M., and Dennis W. Organ.  1986.
“Self-Reports in Organizational Research:  Prob-
lems and Prospects.”  Journal of Management, Vol. 12,
No. 4, pp. 531–44.

Schoonhoven, Claudia, B., W. Richard Scott, Barry
Flood, and William H. Forrest, Jr.  1980.  “Measuring
the Complexity and Uncertainty of Surgery and
Postsurgical Care.”  Medical Care, Vol. 18, No. 9, pp.
893–915.

Simpson, Roy L.  2000.  “Medical Errors, Airplanes,
and Information Technology.”  Nursing Management



HIGH PERFORMANCE WORK SYSTEMS AND INFORMATION QUALITY 605

(June), pp. 14–15.
Stinchcombe, Arthur L.  1990.  Information and Orga-

nizations.  Berkeley:  University of California Press.
Strauss, Anselm L., Shizuko Fagerhaugh, Barbara

Suczek, and Carolyn Weiner.  1985.  Social Organiza-
tion of Medical Work.  Chicago:  University of Chicago
Press.

Thompson, James D.  1967.  Organizations in Action.
New York:  McGraw-Hill.

Tushman, Michael L., and David A. Nadler.  1978.
“Information Processing as an Integrating Concept
in Organizational Design.”  Academy of Management
Review, Vol. 3, No. 4 (July), pp. 613–24.

Van de Ven, Andrew H., and Andre Delbecq.  1974.
“A Task Contingent Model of Work-Unit Structure.”

Administrative Science Quarterly, Vol. 19, No. 2 (June),
pp. 183–197.

Waggoner, D. Michael.  1992.  “Application of Con-
tinuous Quality Improvement Techniques to the
Treatment of Patients with Hypertension.”  Health
Care Management Review, Vol. 13, No. 3, pp. 33–42.

Wagner, John A., Carrie R. Leana, Edwin A. Locke,
and David M. Schweiger.  1997.  “Cognitive and
Motivational Frameworks in U.S. Research on Par-
ticipation:  A Meta-Analysis of Primary Effects.”
Journal of Organizational Behavior, Vol. 18, pp. 49–65.

Wright, Patrick, and Timothy M. Gardner.  2001.
“Theoretical and Empirical Challenges in Studying
the HR Practice—Firm Performance Relationship.”
Unpublished Manuscript, Cornell University.


