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Table 3. Descriptive Statistics for Worker-Level Variables 
Included in the Employee Involvement Index 

Variable Mean Std. Dev. 

suggestions have been valued 3.99 1.53 
issues have been ignored 3.57 1.65 
unionized super-user improves my use 4.01 1.77 
affected staff were asked for guidance 3.77 1.52 
introduced to technology by a union member 0.1 1 0.31 
received follow-up training from a union member 0.18 0.39 
relies on a "super-user" in their clinic 0.39 0.49 
made specific recommendations for effective use 0.15 0.36 

Notes: Values based on responses from those medical assistants (MAs) and 
member intake specialists (MISs) reporting expected use of the system 
( n = 396). The first four components of the EI index were answered on a 
seven-point, Likert-type scale in which 1 = "strongly disagree" and 7 = 
"strongly agree", though the values for the second item have been reversed 
for ease of comparison. The remaining four items are binary. 

the bargaining unit pulled from their regu- 
lar, frontline positions to assist in the devel- 
opment and deployment of the system - to 
their successful use of the scheduling mod- 
ule. Interestingly, about 15% of respondents 
specifically recommended ways in which the 
system could be used more effectively, the 
details of which were validated with the re- 
sponses to a free-form text field included in 
the survey. For example, some workers sug- 
gested the need for "write" privileges in ad- 
dition to "read-only" privileges at certain 
screens. Others pointed out the need to make 
sure that a patient's contact details remain 
on-screen throughout the appointment- 
setting process or the need to allow the home 
phone number field to be left empty for 
those patients having only a cell phone. Oth- 
ers had suggested the creation of shortcuts 
for frequently used "bundles" of mouse 
clicks, like those required to make certain, 
regularly occurring types of office visit ap- 
pointments. A simple ANOVA was estimated 
on the EI index to ensure that there are truly 
differences-in-means across clinics as op- 
posed to noisy data within each creating the 
false appearance of different means (F = 
1.78, /><.05). 

Table 4 breaks out the dependent vari- 
able - a patient's satisfaction with the length 
of the phone call required to make the ap- 
pointment - for each (de-identified and re- 
labeled) clinic, derived from patient-level 
data. The variable was standardized such 

Table 4. Descriptive Statistics for Dependent 
Variables, by Clinic 

Satisfaction with length of phone call 
required to make appointment 

Clinic Name Mean Std. Dev. n 

Bruford -0.07 1.01 4,051 
Collins 0.01 1.00 2,078 
Copeland 0.004 0.99 2,864 
Dolenz 0.04 0.96 4,056 
Escovedo 0.09 0.97 3,016 
Fleetwood 0.20 0.93 3,046 
Henley 0.09 0.97 3,371 
Mullen -0.10 1.05 1,028 
Peart -0.02 0.97 3,084 
Peterson -0.04 1.04 976 
Schock -0.05 1.02 2,898 
Slichter -0.08 1.02 2,921 
Starkey -0.07 1.04 3,018 
Torres -0.03 1.01 2,992 
Ulrich 0.08 0.90 255 
Watts -0.07 1.04 3,194 

Notes: Values based on responses to Patient Satisfaction 
Survey, in which the item - "satisfaction with length of 
phone call required to make appointment" - is stan- 
dardized at mean zero and a standard deviation of one. 
Survey responses were collected over a 35-month period 
from October 2004 to August 2007. 

that the overall sample mean was equal to 
zero and the standard deviation equal to 
one. Therefore, each clinic's mean for the 
variable as reported in Table 4 is relative to 
the overall sample average. Over the obser- 

This content downloaded from 132.236.173.158 on Mon, 07 Dec 2015 20:26:23 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


EMPLOYEE INVOLVEMENT AND THE EFFECTIVENESS OF HEALTH IT 881 

Table 5. IT and Employee Involvement as Determinants of Patient Satisfaction with Length 
of Phone Call Required to Make an Appointment for an Office Visit 

Variables 1 2 3 4 5 

Time Trend 0.01*** -0.01** -0.05*** -0.05*** -0.05*** 
(6.98) (-2.73) (-5.21) (-4.87) (-5.03) 

Time Since "Go-Live" 0.03*** 0.06*** 0.06*** 0.06*** 
(4.97) (5.65) (5.30) (5.46) 

Transition Period 0.15* 0.15* 0.15* 
(2.26) (2.25) (2.36) 

Module-in-Use 0.44*** 0.43*** 0.42*** 
(6.31) (5.87) (6.02) 

Employee Involvement 0.03 -0.14 
(0.43) (-1.89) 

Module-in-Use X Employee Involvement 0.27*** 
(4.06) 

n 496 496 496 468 468 
clusters 16 16 16 15 15 
R2 .11 .16 .26 .25 .28 
Notes: Multilevel random effects regression with significance tests performed using robust standard errors. Depen- 
dent variable is mean patient satisfaction with the length of time it took to make an appointment by telephone for 
each clinic in a given month. Since n represents clinic-months and "clusters" is the number of distinct clinics included 
in each estimate, their quotient represents the mean number of months of data supplied by each clinic. In the first 
model, for example, each clinic contributes, on average, 31 months of data. 
*Statistically significant at the .05 level; **at the .01 level; ***at the .001 level. 

vation period of October 2004 to August 
2007, the Fleetwood clinic averaged .2 stan- 
dard deviations above the sample mean, the 
highest of all the clinics. The clinic labeled 
Mullen achieved the lowest performance 
and the widest variation on this metric over 
the sample period. 

Table 5 displays the multilevel models es- 
timated on the dataset of clinic-months, be- 
ginning with a simple model considering 
only the effects of a linear time trend. The 
first model shows a small but statistically sig- 
nificant month-to-month increase in the de- 
pendent variable between October 2004 
and August 2007. Once a separate, post- 
implementation trend is added on the right- 
hand side (in the second model), the 
estimated partial slope on the original time 
trend turns negative and remains so for the 
remaining models to be estimated. By con- 
trast, the post-implementation time trend 
("Time Since 'Go-Live'") that first appears 

in the second model reveals a positive asso- 
ciation between the use of the scheduling 
module and the performance measure it was 
intended to influence. Despite the negative, 
month-to-month effect of the overall time 
trend ("Time Trend"), the post-implementa- 
tion time trend is actually positive and re- 
mains so for all subsequent estimates. 
Consistent with anecdotal accounts, cus- 
tomer service suffered prior to the imple- 
mentation of the scheduling module, a trend 
that reversed itself with the transition to the 
new system. Moreover, without the new tech- 
nology, it appears that month-to-month per- 
formance would have continued to decline. 
The next model adds two dummy variables 
capturing transition to ("Transition Period") 
and deployment of the scheduling module 
("Module-in-Use"). Both estimates are posi- 
tive and statistically significant in this and 
the remaining models. Also note the point 
estimate on the post-implementation time 
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trend doubles. That means that once one ac- 
counts for a structural break in the time se- 
ries, one can see evidence of a large (.44 
standard deviations), one-time jump in per- 
formance as well as a steady, sizable (.06 
standard deviations) month-to-month per- 
formance increase associated with the sched- 
uling module, despite what would otherwise 
be a declining performance function (-.05 
standard deviations each month) over time. 
These effects are not sensitive to changes in 
the way the transition period is operational- 
ized, such as one month or two months on 
either side of the transition from legacy sys- 
tems to the new IT. 

The last two models in Table 5 incorpo- 
rate the effects of EI on the efficacy of the 
technology. Model 4 incorporates only a 
main effect for EI. Interestingly, this predic- 
tor has an estimated performance effect that 
is insignificantly different from zero. This 
provides face validity, since the EI variable 
should only be measuring EI related to the 
IT deployment, meaning that its effect 
should only show up when crossed with the 
technology measure. It is also worth noting 
that the inclusion of the EI variable in the 
fourth model does virtually nothing to the 
point estimates of all those variables carried 
over from the three versions of the equation 
previously estimated. The fifth and final 
model in Table 4 adds the two-way interac- 
tion to directly capture the incremental, 
moderating effect of EI on the IT-perfor- 
mance link. Controlling for all of the other 
effects, an increase of one standard devia- 
tion in the EI index increases the effective- 
ness of the technology by .27 standard 
deviations. Interestingly, the estimate for the 
main EI measure remains insignificant, fur- 
ther demonstrating that El's performance 
impact appears to come through its modera- 
tion of the scheduling module's effect on 
performance, just as one would expect given 
the specific flavor of EI that it measures. The 
results are also robust to many different ways 
of opera tionalizing the EI measure. 

Discussion and Conclusions 

Though employment relations has long 
acknowledged the role of technology in its 

theory building (see Dunlop 1958 [1993]; 
Slichter 1941; Slichter, Healy, and Livernash 
1960), that focus has been largely limited to 
trade union responses to new technologies 
that were intended to serve as substitutes for 
labor. As IT and other new technologies be- 
come even more ubiquitous, employment 
relations scholars would do well to look 
within both the IT and EI processes at work 
to better understand how and why they in- 
teract to affect performance outcomes. In 
this case, reliance on the mixed-method ap- 
proach indicative of employment relations 
as well as employment relations theory en- 
abled an explanation of El's moderation of 
the IT-performance link, one that the OB, 
HR, and IS literatures have been unable to 
establish conclusively. In particular, by more 
richly considering the role of EI around new 
workplace technologies, these findings build 
on the OB and HR literature's effort to es- 
tablish a link between EI and performance. 
This analysis also benefits from the work of 
IS researchers, who have developed a rich 
literature on the moderating effects of user 
participation, but with similarly ambiguous 
results to those delivered by OB and HR. 
The distinction between the approach of IS 
as a field and this study is that rather than 
focusing solely on workplace-level features 
of the employment relationship such as the 
incidence of training and whether or not 
employees were asked for feedback, this 
study is also informed by important aspects 
of the employment relationship that exist on 
the functional and strategic levels. Since EI 
is not a purely workplace-level phenomenon, 
these aspects must be fully considered - 
either controlled for or held constant by vir- 
tue of the research design, in order to make 
valid inferences from workplace-level data. 

The design of the study allows for a clean 
separation of the technology inputs from 
the EI inputs that management theory sug- 
gests complement one another in produc- 
tion. The great benefit of IT is that it makes 
more information available to frontline 
workers (Bresnahan, Brynjolfsson, and 
Hitt 2002; Brynjolfsson and Mendelson 
1993). However, pushing information down- 
ward and outward - in this case, up-to-date 
information on patients and on physician 
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the technology rather than on the nuances 
of the employment relationship in which it is 
being designed and deployed. Put another 
way, IS has not considered the nature and 
details of the employment relationship be- 
yond that which is immediately concerned 
with the design and use of the technology 
itself - those features of the employment re- 
lationship that exist above the level of the 
workplace. 

With respect to Kaiser, we know that ob- 
served EI scores at each clinic were achieved 
within a very tightly defined set of employ- 
ment relationship features. All of the work- 
ers under study had a credible promise of 
employment and wage security, one example 
of a functional-level employment relation- 
ship feature that goes unmeasured even in 
those IS studies that are careful to control 
for organizational characteristics such as size 
and structure (see Choe 1996). Further- 
more, the technology under study was in- 
tended to address a very specific business 
issue, patient dissatisfaction and inefficien- 
cies associated with the appointment-making 
process. This goal itself was just one element 
of a much larger business strategy centered 
on the use of IT to better serve patients. EI 
features above the workplace level, such as 
the establishment of labor coordinators and 
their ability to communicate information up 
and down from the frontlines actually paved 
the way for the effectiveness and usefulness 
of workplace-level EI structures, like the 
presence of super-users. 

Note that this study incorporates the 
functional and strategic levels of the employ- 
ment relationship but does not measure 
their performance effects. Rather, it takes 
advantage of quasi-experimental conditions 
to hold these variables constant, eliminating 
them as a source of unobserved heterogene- 
ity in workplace-level measures. This suggests 
two related next steps for researchers inter- 
ested in these under-studied employment 
relationship levels in the EI literature. On 
the empirical side, one could take very clean 
measures of characteristics related to the 
contract linking workers to their employers 
as well as to the longer-term goals that em- 
ployers have for their organization and for 
the technology under study. A multilevel de- 

sign in which strategic-, functional-, and 
workplace-level attributes of the employ- 
ment relationship can all vary would allow 
for a rich, quantitative assessment of El's 
moderation of the IT-performance link. An 
equally promising next step would be addi- 
tional qualitative theory-building that fleshes 
out in greater detail how variation in func- 
tional- and strategic-level structures and 
processes - in addition to EI at the work- 
place level - coalesce to drive organizational 
performance. 

One might challenge these results on a 
number of grounds. The issues of reliability 
and construct validity are the most critical, 
in part because both the EI and performance 
measures were developed or chosen specifi- 
cally for this study rather than taken from 
previously validated instruments. The result- 
ing EI measures were those that emerged as 
important to the effective use of this tech- 
nology in this setting. Likewise, the perfor- 
mance measure was chosen for its tight 
coupling with the effective use of the sched- 
uling module. With respect to endogeneity, 
one might argue that those clinics that were 
"ready" for the technology based on ob- 
served measures of EI or some other unob- 
served factors were, not surprisingly, able to 
use the technology more effectively. With re- 
spect to these issues, reliance on qualitative 
investigation in addition to the statistical es- 
timates offers some assurance of the find- 
ings' overall validity. For example, it was the 
deliberative, pre-sta tis tical investigative pro- 
cess that determined that the "go-live" date 
was set at the regional level and was not cho- 
sen clinic by clinic based on each clinic's 
readiness. Finally, given the unique features 
of the Kaiser labor management partner- 
ship, further work is needed to determine if 
similar effects are observed in more tradi- 
tional, unionized settings or in non-union 
settings that provide other employee voice 
arrangements. However, it is reasonable to 
believe that even non-union workplaces can 
identify and select frontline workers to sup- 
port an implementation effort like the one 
described here. In fact, such workplaces have 
clearly become the drivers of employment 
practice innovations, including the growth 
of various forms of EI (see Bryson et al. 2007; 
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Osterman 1994; Osterman 2000). Broaden- 
ing or redirecting these programs to encom- 
pass IT implementations could ostensibly be 
executed at relatively low cost, a result 
with obvious implications for managers. This 
is certainly a fruitful avenue for future 
research. 

This study sheds some much needed light 
on IT and EI in the service sector, and out- 
side of manufacturing, the one that has been 
the focus of most of the empirical work to 
date on the employment practice correlates 
of organizational performance. Therefore, 
the results not only offer a lens into the 
service sector and "service processes" (as 
opposed to manufacturing's "production 
processes") more broadly, but they also in- 
form the fastest growing sector of the U.S. 
economy - healthcare. 

The immediate implication for both poli- 
cymakers and healthcare administrators is 
that health IT can improve organizational 
outcomes. Therefore, it makes sense that the 
government should promote the diffusion 
of EHRs and related technologies, and for 
practices and physicians to respond accord- 
ingly to those incentives. Significantly, poli- 
cies that seek only to encourage the adoption 
of health IT as opposed to the adoption of 
both the technology and the employment 
practices that more fully "unlock" it are, at 
best, incomplete. Such costly mandates - 
like those that appear in the 2009 stimulus 
package - should also include language to 
encourage the adoption of employment in- 
volvement structures and processes along 
the lines of those taken up in the case pre- 
sented here. 
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