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Reducing Wait Time in a Hospital Pharmacy
to Promote Customer Service

Julie M. Slowiak, MA; Bradley E. Huitema, PhD; Alyce M. Dickinson, PhD

Purpose: The purpose of this study was to compare
the effects of 2 different interventions on wait times
at a hospital outpatient pharmacy: (1) giving
feedback to employees about customer satisfaction
with wait times and (2) giving a combined
intervention package that included giving more
specific feedback about actual wait times and goal
setting for wait time reduction in addition to the
customer satisfaction feedback. The relationship
between customer satisfaction ratings and wait
times was examined to determine whether wait
times affected customer service satisfaction.
Subjects and Methods: Participants were 10
employees (4 pharmacists and 6 technicians) of an
outpatient pharmacy. Wait times and customer
satisfaction ratings were collected for “waiting
customers.” An ABCBA′ within-subjects design was
used to assess the effects of the interventions on
both wait time and customer satisfaction, where A
was the baseline (no feedback and no goal setting);
B was the customer satisfaction feedback; C was the
customer satisfaction feedback, the wait time
feedback, and the goal setting for wait time
reduction; and A′ was a follow-up condition that
was similar to the original baseline condition.
Results and Conclusions: Wait times were reduced
by approximately 20%, and there was concomitant
increased shift in levels of customer satisfaction, as
indicated by the correlation between these variables
(r = –0.57 and P < .05). Given the current
prescription-filling process, we do not expect that
major, additional reductions in wait times could be
produced. Many variables may account for the
variability in any individual customer’s wait time.
Data from this study may provide useful
preliminary benchmarking data for standard
pharmacy wait times.
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C ustomer service is an essential element
in any organization and has become a top
priority within the health care industry.1

Although many people do not consider
customer service when they think about a medical
facility, quality of customer service has become just
as important as quality of patient care. Competition
among a vast array of health care providers has been
a key factor in increasing the importance of customer
service.2 Medical facilities recognize that customers,
both internal (eg, employees and physicians) and ex-
ternal (eg, patients, their families, and organizational
purchasers), are able to choose among competing
providers.3

The quality of service received by customers af-
fects their satisfaction with the organization. To in-
crease the probability that customers will return to
an organization, it is critical that customers are satis-
fied with the organization’s services. This, in turn,
decreases the possibility that these customers will
seek similar services elsewhere.4 Retaining existing
customers has the potential to save the hospital’s
time and money by reducing costs associated with
advertising, reducing personnel, setting up new pa-
tient accounts, and explaining hospital procedures
and treatment guidelines. Furthermore, the costs as-
sociated with attracting new customers are about 5
times more than maintaining current ones.5–7 Thus,
customer service can affect an organization’s bottom
line.
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The amount of time customers spend waiting in
line can affect their satisfaction with an organiza-
tion’s services.8 “When waiting lines form, a small
increase in service times for each customer magnifies
into a significant increase in waiting time for the cus-
tomer at the end of the line.”8(p91) For the customer at
the end of the line, the long waiting time negatively
affects his or her satisfaction and decreases the like-
lihood that he or she will return to the organization
in the future. Furthermore, Maggard9 proposed that
customer dissatisfaction could result in a loss of long-
term profits because of decreased customer retention,
fewer repeat visits, and conveyance of dissatisfaction
with the organization to others. Therefore, the impor-
tance of reducing wait times is evident and should be
considered when superior customer service is a ma-
jor goal of an organization.

Task clarification, performance feedback, goal
setting, and performance contingent rewards, ei-
ther alone or in some combination, have been
used to improve the customer service provided by
employees.10–16 Wilson et al16 implemented a task
clarification workshop for police officers to increase
the knowledge of courteous behaviors (eg, prompt-
ness, voice tone, smiling, and greeting) and found in-
creases in these behaviors ranging from 7% to 28%.
Wilson and his colleagues further evaluated the ef-
fects of praise and corrective feedback in addition
to task clarification. Praise and feedback provided
by supervisors failed to produce major improvement
in performance; however, courteous behaviors in-
creased by approximately 13% when praise and cor-
rective feedback were delivered by research assis-
tants. The researchers suggested this might have been
due to the fact that the research assistants were free
of other work demands and were able to provide reg-
ular, immediate, and specific feedback.

In a study conducted with 26 hotel banquet em-
ployees, LaFleur and Hyten14 implemented a multi-
component intervention package including task clar-
ification (training, job aids, and checklists), graphic
feedback, goal setting, and performance contingent
monetary rewards to improve the accuracy and time-
liness of hotel function setups. The quality of staff
performance was defined as accuracy plus timeli-

ness of setups; it increased from about 70% to al-
most 100% when the treatment package was in place.
High customer satisfaction ratings prior to the inter-
vention left little room for improvement; however,
high ratings were maintained and may have slightly
increased during the intervention.

Crowell et al12 used task clarification, feedback,
and social praise to improve the customer service
provided by the bank tellers. A total of 11 categories
of verbal behavior were used to define customer ser-
vice (eg, time to service, greeting, using the cus-
tomer’s name, voice tone, and closing). The 3 inter-
vention components were implemented sequentially.
Following the introduction of task clarification, the
overall quality of customer service improved by 12%
over the baseline (control) phase. The feedback com-
ponent consisted of a publicly posted chart for each
bank teller along with verbal feedback given by the
manager. Once implemented, the feedback produced
an additional 6% increase in customer service. Fi-
nally, the third intervention procedure, social praise,
produced another 7% increase in the overall quality
of customer service.

Similarly, Brown and Sulzer-Azaroff11 examined
the relationship between customer satisfaction and
bank teller service friendliness. To assess this re-
lationship, the authors developed a customer satis-
faction data-collection system in which customers
placed a poker chip into 1 of 5 labeled slots (eg, ex-
tremely satisfied and somewhat satisfied) in a sur-
vey box to indicate how satisfied they were with
the service they had received from the bank teller.
Service friendliness data were collected by record-
ing the bank tellers’ rates of greeting, smiling, and
looking at their customers during the first 3 sec-
onds of the interaction. The researchers also evalu-
ated the effect of feedback on the 3 target behaviors.
Results illustrated that the implementation of feed-
back increased rates of greeting, smiling, and look-
ing. In addition, 520 of the 525 pokers chips that
were dispersed to customers were returned. This high
response rate (99%) from customers demonstrated
the effectiveness of the researchers’ data-collection
system. Furthermore, results indicated a correla-
tion of 0.50 (P < .05) between customer satisfaction
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and the presence of greetings initiated by the bank
tellers.

Austin et al10 implemented a treatment package
consisting of self-monitoring, task clarification, and
public posting to improve the performance of cus-
tomer service representatives at an insurance agency.
Austin and colleagues targeted 2 customer service
behaviors: (1) the percentage of transactions during
which the customer’s name was used and (2) the
percentage of transactions during which tellers sug-
gested additional services available to customers. The
intervention produced an average of 51% improve-
ment over baseline in the use of customer names and
an average of 56% improvement over baseline in sug-
gesting additional services.

Eikenhout and Austin13 used feedback, goal set-
ting, and reinforcement to improve 5 customer ser-
vice behaviors of 115 employees of a large depart-
ment store. They used the Performance Diagnostic
Checklist to determine the components to be in-
cluded in their intervention. The effects of feedback
and a package intervention (feedback, goal setting,
and reinforcement) were assessed using an ABAC re-
versal design with 3 employee groups, where A was
the baseline control condition, B was the feedback
condition, and C was the package intervention. All
5 customer service behaviors increased in frequency
during both the feedback condition (B) and the pack-
age intervention condition (C) in comparison with
the 2 baseline control conditions (A).

Only one known study has used feedback and goal
setting (in combination with other variables) to im-
prove customer service in a medical setting. Slowiak
et al15 evaluated the effects of an intervention package
that combined task clarification, goal setting, feed-
back, and contingent incentives on the telephone
customer service of appointment coordinators in a
medical clinic. They targeted 3 customer service be-
haviors: (1) using a standard greeting, (2) speaking in
an appropriate tone of voice, and (3) using a standard
closing. Implementation of an ABAB reversal design
resulted in overall performance increases for the 3
target behaviors by all participants during both inter-
vention phases (B) in comparison to the 2 baseline
control conditions (A).

The literature reviewed above indicates that inter-
ventions that have incorporated performance feed-
back and goal setting have increased a number of
different customer service behaviors in a variety of
settings. However, very few studies have been car-
ried out within the medical industry—an industry
in which high levels of customer service are often ex-
pected and desired. The present study was conducted
in the outpatient pharmacy of a hospital in which, ac-
cording to customer testimonials, the amount of time
customers had to wait for their prescriptions had been
long. In fact, the pharmacy had lost customers be-
cause of the dissatisfaction with wait times. Manage-
ment perceived that customer satisfaction with wait
time was relatively low in general; however, no objec-
tive data had been collected with regard to wait time
or customers’ level of satisfaction with wait time.
Nonetheless, because of this perception, management
sought to reduce customer wait time to better serve
its customers.

The objective of the current study was to compare
the effects of 2 different interventions on wait times:
(1) giving feedback to employees about customer
satisfaction with wait times and (2) giving a com-
bined intervention package that included giving
feedback to employees about customer satisfaction
but also incorporated more specific feedback about
actual wait times and goal setting for wait time
reduction. Reviews of the effectiveness of perfor-
mance feedback17,18 indicate that (a) feedback does
not always improve performance and (b) the com-
bination of feedback with other procedures tends to
result in more reliable effects than when feedback is
used alone. Similarly, reviews of goal setting suggest
that although it is generally effective in improving
performance, results are more reliable when they are
combined with feedback.19,20 We expected that the
combined intervention would produce the greatest
reduction in wait times because (1) participants
received more direct feedback related to their perfor-
mance (ie, wait time feedback), (2) participants set
goals for wait time reduction in addition to receiving
feedback, and (3) as part of the goal setting process,
participants met as a team and were able to suggest
and implement team-based solutions to improve
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the prescription filling process. The relationship
between customer satisfaction ratings and wait times
was also examined to determine whether wait times
affected customer service satisfaction.

METHODS

Participants

Participants were 10 employees (7 women and 3
men) of an outpatient pharmacy in a large hospital
in southwest Michigan. Of these participants, 4 were
pharmacists and 6 were pharmacy technicians. Par-
ticipants’ ages ranged from 20 to 56 years. The phar-
macists had been employed with the hospital for ap-
proximately 4 years or less; the pharmacy technicians
had been employed with the hospital for 7 months to
29 years. About 8 participants worked full-time and 2
pharmacy technicians worked part-time; all worked
8-hour shifts between 6:00 AM and 6:00 PM. The job
roles of the pharmacists and pharmacy technicians
were essentially the same. The only major difference
was that the pharmacists were ultimately responsi-
ble for the final product (including any medication
information provided to customers). Every other job
task (eg, insurance processing, prescription entry, or-
dering stock, customer communication, cashiering,
sweeping the floors, etc) could be performed by either
a pharmacist or a technician. The pharmacy could not
be open without a pharmacist on duty.

With respect to the current study, the pharmacy
manager perceived that a reasonable level of “wait
time” would be approximately 20 minutes; however,
data had not been collected to determine what the
wait time actually was or whether a 20-minute wait
time would satisfy or be acceptable to their cus-
tomers. Management introduced this study as a per-
formance improvement project for the employees in
the pharmacy. As with other performance improve-
ment projects that the employees had been involved
in, participation was required; however, employees
were informed of the study before it began and told
that the data collected during the study would not in-
clude any identifying information. Rather, only group
data would be collected and reported. This study was
approved by the site’s institutional review board and

Western Michigan University’s human subjects insti-
tutional review board.

Setting

The outpatient pharmacy was located in a large
hospital that provided both inpatient and outpa-
tient medical services. The outpatient pharmacy was
housed on the first floor of the hospital and shared
physical space with the hospital’s gift shop. The phar-
macy’s hours of operation were from 7:30 AM to 5:30
PM Monday through Friday. The pharmacy consisted
of an employee work area and a customer waiting
area, which were divided by a wall with 2 windows.
Customers brought their new or refill prescriptions
to the “Drop Off” window and received their filled
prescriptions at the “Pick Up” window.

Apparatus and Materials

Customer service card

Customer service cards were used to collect wait
time data. These cards (Appendix A) were the size of
an index card (approximately 4 × 6 inches) and in-
cluded a header to identify the cards as related to this
study (ie, hospital outpatient pharmacy customer ser-
vice). Below the header was space to fill in the num-
ber of prescriptions dropped off, to check the type
of prescription(s) dropped off (ie, “new,” “refill,” or
“both”), and to stamp the date and time each pre-
scription was dropped off and picked up.

Time stamp machines

Two identical time stamp machines were used to
stamp the time on the customer service card when
prescriptions were dropped off and picked up by
customers who were going to stay in the waiting
area until their prescriptions were filled. One was lo-
cated at the “Drop Off” window and the other at the
“Pick Up” window; the employee working at each
of these windows was responsible for using the time
stamp machine. These digital time stamp machines
stamped the current date, time, and the message “in”
at the “Drop Off” window and “out” at the “Pick Up”
window.
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Customer satisfaction survey box and tokens

A customer satisfaction survey box was located
near the “Pick Up” window in the customer wait-
ing area, yet out of the line of sight of pharmacy em-
ployees. Similar to Brown and Sulzer-Azaroff,11 this
survey box was used to collect data on customers’
satisfaction with the amount of time they waited to
have their prescription filled. The survey box con-
tained dividers to form 5 smaller boxes within it. Each
smaller box had a slot labeled “extremely satisfied,”
“very satisfied,” “satisfied,” “somewhat satisfied,” or
“unsatisfied.” There also was a sign placed next to the
box asking customers to place their token (ie, poker
chip) in the slot that described the level of their satis-
faction with the amount of time they waited to have
their prescription(s) filled.

Dependent variable 1—wait time

Response definition

Wait time was defined as the amount of time that
elapsed between the times that prescriptions were
dropped off and picked up by customers remain-
ing in the waiting area (ie, waiting customers). Wait
time was calculated for each customer, and the av-
erage wait time per day was computed as the total
amount of time customers spent waiting for their pre-
scriptions to be filled divided by the total number of
customers.

Recording procedures

Data were collected daily from 7:30 AM to 5:30 PM.
When customers brought a new or refill prescription
to the “Drop Off” window, the participant working at
the “Drop Off” window asked each customer whether
he or she was going to stay in the waiting area until
the prescription was filled. If customers stated they
would wait for the prescription, the participant used
the time stamp machine to stamp the current time
on the customer service card, gave the card to the
customer, and asked the customer to give the card to
cashier when he or she picked up the prescription.

When a prescription was filled and ready to be
picked up, the customer’s name was called, and the

customer proceeded to the “Pick Up” window. The
participant working at the cash register (ie, “Pick Up”
window) stamped the current time onto the customer
service card when the customer presented his or her
card.

At the end of each day, the first author collected all
of the customer service cards that were time stamped.
These cards were kept in a box near the “Pick Up”
window. Individual wait times for each customer
were calculated, along with the day’s overall aver-
age wait time per customer. The average wait times
were graphed daily so that trends over time could be
detected.

Dependent variable 2—customer satisfaction

Response definition

Customers’ satisfaction with wait time was mea-
sured by counting the number of tokens in each sat-
isfaction slot of the survey box. The employee at the
“Drop Off” window gave customers a token and asked
them to participate in the survey by depositing their
token in the appropriate slot in the survey box lo-
cated near the “Pick Up” window after they had re-
ceived their filled prescription. The employee at the
“Pick Up” window also prompted the customers to
place their token in the survey box before they left
the pharmacy.

Recording procedures

Customer satisfaction with wait time was collected
daily from 7:30 AM to 5:30 PM. Each morning, the ex-
perimenter provided participants with a container of
100 tokens that was placed near the “Drop Off” win-
dow for participants to give to customers. At the end
of each day, the experimenter counted and recorded
the number of tokens deposited in each category (ex-
tremely satisfied, very satisfied, etc). The total num-
ber of tokens in the survey box was divided by the
total number of tokens given out to determine the
customer response rate for that day. The daily av-
erage level of customer satisfaction with wait time
was graphed daily and compared with the graph of
daily average wait time to observe for a relationship
between wait time and customer satisfaction. The
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percentage of tokens in each satisfaction category was
also recorded and graphed each day.

Procedural integrity

At the beginning of each week, the first author ver-
ified that the time stamp machines were accurate (ie,
both machines were synchronized, and the correct
time, date, and message were displayed). In addition,
observations were conducted randomly throughout
the duration of the study to ensure that participant
employees engaged in the behaviors required for the
collection of accurate wait time and customer satis-
faction data. The study lasted a total of 89 days. The
first author observed 471 customer interactions dur-
ing this time, of which 379 occurred with waiting
customers. Six employee behaviors were observed:
(1) asking the customer whether he or she was going
to wait, (2) stamping the Customer Service Card at the
“Drop Off” window, (3) giving the stamped card to the
customer, (4) dispensing tokens to waiting customers,
(5) stamping the customer service card at “Pick Up”
window, and (6) reminding the waiting customer to
participate in the survey. These behaviors occurred
during 97.3%, 97.3%, 97.3%, 96.8%, 100%, and 88%
of the observed interactions, respectively. Thus, em-
ployees were engaging in the behaviors required by
the experimental protocol.

To assess whether the first author was accurately
recording these interactions, the pharmacy manager
also observed 8% of the interactions and indepen-
dently recorded the data. Percent agreement between
the first author and the manager was calculated by
dividing the number of agreements by the total num-
ber of agreements and disagreements and multiply-
ing that number by 100. An agreement was scored
when both observers identified that the aforemen-
tioned behaviors either occurred or did not occur. A
disagreement was scored when there was a discrep-
ancy. There was 100% agreement between the obser-
vations made by the first author and the manager.

Interventions

The effects of 2 interventions were examined: (1)
feedback on customer satisfaction with wait time and
(2) a component intervention consisting of feedback

on customer satisfaction with wait time, feedback on
wait time, and goal setting for wait time reduction.
The interventions are described in detail in the “Ex-
perimental Procedures” section.

Experimental design

A within-subject reversal design was used to as-
sess both wait time and customer satisfaction with
wait times. Participants were exposed to the baseline
control, customer satisfaction feedback, component
intervention, and follow-up conditions in an ABCBA′

sequence where A was the baseline (no feedback and
no goal setting); B was the customer satisfaction feed-
back; C was the customer satisfaction feedback, the
wait time feedback, and the goal setting for wait time
reduction; and A′ was a follow-up condition that was
similar to the original baseline condition. As is typ-
ical with this type of design, daily measures were
collected repeatedly during the first 4 conditions to
determine how the experimental manipulations in
each condition affected performance over time. Ex-
perimental control is demonstrated when the behav-
ior on the dependent variables (in this case, wait time
and customer satisfaction) changes as the different
conditions are introduced, and if performance levels
are similar in conditions when the same conditions
are reintroduced.

To evaluate performance changes when conditions
are introduced, it is helpful if behavior on the depen-
dent variables is relatively stable before introducing
the next condition. Originally, conditions were go-
ing to be changed only when wait times varied by
no more than 10% above or below the mean perfor-
mance in a condition during the last 5 sessions. Af-
ter baseline data were collected for 24 daily sessions,
however, it was apparent that the initial stability cri-
terion was unrealistic and would have to be aban-
doned if the study were to be completed in the avail-
able time. Consequently, each customer satisfaction
feedback (B) condition was terminated arbitrarily af-
ter 15 days. The combined intervention condition (C)
was terminated after 2 consecutive weeks when the
weekly average wait time goal of 16 minutes was not
met.
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Level of Customer Satisfaction with Wait Time on Friday, October 14, 2005
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Figure 1. Customer satisfaction feedback graph posted during phases B and C.

Experimental procedures

Orientation and training

Participants were oriented to the study during their
monthly staff meeting. Prior to the study’s start date,
all participants were trained to use the time stamp
machines to collect wait time data and to dispense
tokens to customers to collect customer satisfaction
data. Training was done in the participants’ work
environment using modeling and role-playing tech-
niques. The first author showed participants how to
do all of the behaviors required to collect the wait
time data and customer satisfaction data; participants
then practiced the behaviors whereas the first author
role-played the part of a customer. This training took
approximately 30 minutes.

Baseline (A)

During baseline, data were collected on wait times
and customer satisfaction using the procedures de-
scribed above. No performance feedback or goals
were provided to participants.

Customer satisfaction feedback (B)

Each day the first author graphed the percentage
of tokens in each satisfaction category, e-mailed the
graph to each participant, and posted the graph in a
highly visible place in the work area (see Fig 1 for a
sample graph). To ensure that participants looked at
the graph, the first author used an option in the e-mail
program that notified her when recipients opened the
e-mail. Participants were also required to initial the
posted graph each day.
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Average Daily Wait Time
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Figure 2. Average daily wait time feedback graph posted during phase C.

Customer satisfaction feedback, wait time
feedback, and goal setting for wait time
reduction (C)

The first author provided customer satisfaction
feedback to participants as described above. She also
graphed the average daily wait time and e-mailed and
posted the graph of those data daily along with the
customer satisfaction feedback graph. As in the pre-
ceding condition, the first author was notified by her
e-mail program when participants opened the e-mail,
and participants were required to initial the posted
graphs. Weekly goals were set for wait time reduction
using a participative approach to encourage team-
work. The pharmacy manager and participants met
at the beginning of each week and agreed upon a goal
for the week. Participants then discussed work pro-
cedures and behaviors that could be changed to meet
the goal. Once the goal was attained, a new (lower)
wait time goal was set for the following week. A goal

line was placed on the wait time feedback graph so
that participants could compare their performance
with the goal (see Fig 2 for a sample graph).

Customer satisfaction feedback (B)

The procedures described previously for this con-
dition were reimplemented.

Follow-up (A′)

A follow-up phase was added at the request of
management. Conditions during follow-up were es-
sentially the same as they were during the baseline
phase; this phase is denoted as A′ rather than A to in-
dicate that the data were obtained on a weekly, rather
than daily, basis. Approximately 1 month after the
first 4 phases of the study ended, follow-up data were
collected for 6 weeks. Data were always collected on
Wednesdays because throughout the study data ap-
peared to be the most stable on this day of the week.
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Time-series intervention analysis

The statistical analysis used in this study is
based on the general time-series intervention re-
gression modeling approach initially described by
Huitema and McKean21–23 and McKnight et al.24

This approach accommodates both independent and
autocorrelated error structures encountered in time-
series intervention designs of the type used in be-
havioral research. Certain variants of this approach
have been developed for the analysis of both sim-
ple and complex versions of single case designs
(B. E. Huitema, PhD, unpublished data, 2007), in-
cluding the 5 phase reversal design used in the
present study.

The first stage of the analysis provides (1) numer-
ical descriptions of the intervention effects on each
dependent variable and (2) inferential statistical evi-
dence regarding the effects. Two numerical descrip-
tions are computed to characterize possible changes
in behavior from one phase of the design to the next:
level change and slope change. Both of these mea-
sures are based on a comparison of regression lines
that have been fitted to data within adjacent phases.
The first level change, for example, refers to the dif-
ference between 2 estimates of level at the first time
point past the intervention. (This time point occurs
at time point n1 + 1 because there are n1 observations
in the first phase.) The first estimate of level is based
on a model of the data in the first phase. This esti-
mate is conceptualized as the expected value on the
dependent variable that is projected to occur at time
n1 + 1 under the assumption that there is no effect of
the intervention. The second estimate of level is also
conceptualized as the expected value on the depen-
dent variable at time n1 + 1, but this estimate is based
on a model of data that exist in the second phase.
Because the first estimate of level assumes no inter-
vention effect whereas the second estimate of level is
based on data obtained under an intervention condi-
tion, the difference between the 2 level estimates is
a reflection of the change associated with the inter-
vention. If the intervention has no effect whatsoever,
the value of the 2 estimates will be the same and the
level change coefficient will be 0. If the intervention

has an effect, the level change coefficient will differ
from 0.

Similarly, slope change refers to the difference be-
tween the slope that is computed on the first-phase
data and the slope that is computed on the second-
phase (postintervention) data. The slope describes
the increase or decrease in behavior associated with
a 1-unit increase in time. Level change and slope
change are 2 different forms of intervention effect;
an intervention may change either or both the level
and the slope. Level and slope change measures are
relevant to (and are provided for) each pair of adja-
cent phases. Although both level change and slope
change parameters are included in the initial model,
a follow-up test is performed to determine whether
the slope change parameters are necessary to describe
the data. If significant slope change is not present, a
simpler model (measuring level change only) is jus-
tified.

In the second stage, the statistical analysis is car-
ried out to pool the results of the first stage (described
above); that is, the information describing change for
each pair of adjacent phases is cumulated to provide
an overall evaluation of intervention effects. The test
for overall effects is based on both the size and the di-
rection of change from one phase to the next. This test
evaluates the joint null hypothesis stating that the 4-
level change coefficients are equal to 0. Rejection of
this hypothesis is interpreted as strong evidence that
the interventions are associated with level change in
the predicted direction and that the change is greater
than the amount to be expected from the sampling
error alone.

RESULTS

Preliminary analyses

The raw data for wait time and customer satisfac-
tion are plotted in Figures 3 and 4, respectively. The
preliminary test on slope change was not statistically
significant for wait time (F = 1.60 and P > .05) or
customer satisfaction (F = 0.85 and P > .05). Be-
cause slope change parameters were not required in
the model, the ultimate model used to describe the
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Figure 3. Average daily wait time for all study phases.

outcome on both wait time and satisfaction was a
5-phase level change model. The level change co-
efficients associated with this particular model are
equivalent to the differences between adjacent phase
means; therefore, we present these means and the
mean differences in describing the results on each
outcome (see Table 1).

Wait time level change

Figure 3 shows the average daily wait time for each
session during all study phases, including the 6-week
follow-up phase. During baseline (A), the average
daily wait time ranged from 14 to 31 minutes with a
mean of 21.00 (SD = 4.75). During the customer sat-
isfaction feedback phase (B), the average daily wait
time decreased by 2.47 minutes (P = .04) to a mean
of 18.53 (SD = 2.88); the range was from 13 to 23
minutes. The second intervention (C) was introduced
during phase 3; it included a combined intervention

package consisting of customer satisfaction feedback,
average daily wait time feedback, and goal setting.
During this phase, the average daily wait time ranged
from 12 to 24 minutes with a mean of 17.79 (SD =
2.73). This is a mean reduction of 0.74 minutes
(P = .52) relative to the phase 2 mean. Hence, the

Table 1

INTERVENTION EFFECTS ON WAIT TIME AND
CUSTOMER SATISFACTION ACROSS PHASE
CONDITIONS

Phase change

A–B B–C C–B B–A′

Level change coefficient
Wait time −2.467 −0.740 3.140 1.567
Customer satisfaction 0.110 −0.016 −0.152 −0.445
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Figure 4. Customer satisfaction with wait time during all study phases.

direction of change in wait time levels observed after
the introduction of the 2 interventions was consis-
tent with the direction of change predicted for these
conditions. The fourth phase of the project involved
a reversal to the customer feedback alone condition
(B). The daily wait time increased to a mean of 20.93
(SD = 3.76) minutes and ranged from 14 to 27 min-
utes. This is a level increase of 3.14 minutes (P < .01)
relative to the level for the combined intervention
condition (C).

Because the wait time level decreased when
the combined intervention (C) was implemented
and increased when only the customer satisfaction
feedback component (B) was reintroduced, the data
suggest that the combined intervention was more ef-
fective than the customer satisfaction feedback alone,
although wait time decreased only slightly when the
combined intervention was initially implemented.

During the 6-week follow-up phase (A′) when all
interventions were withdrawn, daily wait times in-
creased further, ranging from 17 to 27 minutes with
a mean of 22.50 (SD = 3.94). Hence, the follow-up
level increased by 1.57 minutes (P = .37) relative to
the level of phase 4. These results regarding the 4
level changes were then incorporated in an overall
test for level change.

Even though only 2 of the 4 individual level change
coefficients were statistically significant, the cumu-
lative evidence from all 4 level changes resulted in
an overall test statistic on wait time that was statisti-
cally significant (z = 3.10 and P < .01). The size of the
overall effect of the set of intervention conditions on
wait time was measured using R2. In the present con-
text this statistic describes the proportion of the total
observed variation on the dependent variable time-
series that was associated with the interventions. The
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obtained value of R2 = 0.18, which is considered a
medium effect size.

Another useful way of describing the results is to
average the level estimates for similar conditions and
then to compare the resulting values. We compared
the averaged A levels (ie, mean of phase 1 and phase
5 means) with averaged B levels (ie, mean of phase 2
and phase 4 means) to describe the overall difference
associated with the comparison of conditions A and
B. This difference was 2.02 minutes (P = .04). Next,
we compared the averaged B means with the mean of
phase C to describe the average BC difference. This
difference was 1.94 minutes (P = .02).

Notice that the overall effect of condition B relative
to condition A is to reduce wait time approximately
2 minutes; the overall effect of condition C relative
to condition B is to reduce wait time an additional
2 minutes. The standardized effect sizes associated
with these interventions are δ̂AB = 0.56 and δ̂BC =
0.53; these are medium effect sizes.

Customer satisfaction with wait time

Figure 4 shows the average daily level of customer
satisfaction with wait time for each day, including
the follow-up phase. Customer satisfaction was rated
on a scale of 1 to 5, where 1 = unsatisfied, 2 = some-
what satisfied, 3 = satisfied, 4 = very satisfied, and
5 = extremely satisfied. Across all phases of the study,
the overall average rating of satisfaction was 3.72, in-
dicating that customers were generally satisfied with
the amount of time they had to wait for their prescrip-
tions. About 13% (N = 319) of waiting customers who
participated in the survey (N = 2434) indicated that
they were “unsatisfied” or only “somewhat satisfied”
with their wait time; 64% of waiting customers re-
ported they were either “very satisfied” or “extremely
satisfied” with their wait time. The highest percent-
age of unsatisfied customers during any phase (29%)
was detected during the follow-up period, when wait
times were the longest.

The level of customer satisfaction ranged from 2.67
to 4.45 with a mean of 3.80 (SD = 0.42) during base-
line. When customer satisfaction feedback (condi-
tion B) was introduced during the second phase, cus-
tomer satisfaction increased slightly to a mean of 3.91

(SD = 0.20) and ranged from 3.69 to 4.41. Hence, the
level of satisfaction increased by 0.11 points on the 5-
point scale; the corresponding standardized effect in-
crease was 0.34. This increase is not statistically sig-
nificant (P = .30). After condition C (the combined in-
tervention condition) was introduced, customer sat-
isfaction with wait time ranged from 3.40 to 4.29 with
a mean of 3.90 (SD = 0.22). This level decrease of 0.01
points relative to the previous condition (a standard-
ized effect size of −0.05) is not statistically significant
(P = .88); it indicates that the level of customer satis-
faction remained about the same during the initial B
and C intervention phases. After reversing from con-
dition C to condition B (customer satisfaction feed-
back alone), the customer satisfaction ranged from
3.33 to 4.29 with a mean of 3.75 (SD = 0.29). This de-
crease of 0.15 points (standardized effect size = −0.47
and P = .14) in customer satisfaction coincides with
the increase in wait times throughout this phase. Fi-
nally, the follow-up phase reveals customer satisfac-
tion scores that range from 2.70 to 3.94 with a mean
of 3.25 (SD = 0.54). Hence, the satisfaction level de-
creased by 0.45 points when interventions B and C
were removed. This corresponds to a standardized
effect size of −1.38, which is statistically significant
(P < .01).

Although only 1 of the 4 level change coefficients
was statistically significant, the cumulative evidence
from these 4 individual tests provides convincing ev-
idence for an overall effect of the interventions. Pool-
ing data from similar conditions provides additional
evidence for intervention effects.

When the data on changing conditions from A to B
are combined with the data on changing conditions
from B to A, the overall standardized effect size =
0.67 (P < .01). Hence, the overall customer satisfac-
tion level is about two thirds of a standard deviation
higher under condition B than it is under baseline
conditions. This is a medium effect size. Correspond-
ingly, the overall standardized effect size associated
with conditions B and C is 0.21; this value is not sta-
tistically significant (P = .35).

In summary, the overall results indicate that
customer satisfaction with wait times usually in-
creased when intervention conditions B and C were
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introduced and decreased when these conditions
were withdrawn. The overall test for level change
on customer satisfaction was statistically significant
(z = 2.58 and P < .01). The proportion of the total
variability on customer satisfaction that was associ-
ated with the manipulation of conditions was 0.19;
this R2 value is considered a medium effect size.

Relationship between wait time and
customer satisfaction

A lag-zero cross correlation was computed to de-
termine the relationship between the average daily
wait times and customer satisfaction ratings. The
results revealed a significant, negative relationship;
r = −0.57 and P < .05. As wait times increased, cus-
tomer satisfaction ratings decreased; as wait times
decreased, customer satisfaction ratings increased.
These data indicate that customer satisfaction was
related to wait times and thus validated the efforts to
improve customer service by reducing wait time.

DISCUSSION

This study was designed to reduce wait times and
increase customer satisfaction with wait times in an
outpatient pharmacy. The comparison of the average
of the 2 “no treatment” A phases (1 and 5) with the C
phase average suggests a decrease of approximately
4 minutes for the combined treatment condition. It
should be understood, however, that this estimate is
not necessarily trustworthy if it is interpreted as an
estimate of what the effect would be in an experiment
only with conditions A and C.

We believe the results of this study have direct,
practical implications because wait time was reduced
by approximately 20%, and there was a concomitant
increased shift in the level of customer satisfaction.
Given the current processes for filling prescriptions,
we do not anticipate that major, additional reductions
in wait times can be produced. This could change if
dramatic improvements in system-related errors and
delays beyond the control of pharmacy staff were
made. Nevertheless, the moderate decrease in wait
times found in this study translates to improvement
in satisfaction as indicated by the correlation found

between average wait time and customer satisfaction.
Additionally, data from this study may provide use-
ful preliminary benchmarking data for standard phar-
macy wait times.

It should be mentioned that obtained results on
wait time during the multicomponent intervention
phase (C) did not support the use of team-developed
goals to reduce wait time. During this phase, a consis-
tent downward trend average wait time was expected
as each week’s wait time goal was met; however, goals
were not met during 3 of the 6 weeks during this
phase. The first author observed that some employ-
ees were willing to try the new ideas suggested by the
team whereas others were not. Some of the ideas in-
cluded increasing communication among employees
(eg, letting pharmacists know when “priority” pre-
scriptions needed to be checked) and making small
changes to the current prescription filling process
(eg, marking only those prescriptions for waiting cus-
tomers as “priority”). Reasons for the observed lack
of adherence to ideas generated by the team may have
been the failure to monitor, prompt, and/or provide
consequences for the implementation of the new, po-
tentially performance-enhancing changes. It may also
be that employees would have adopted these team-
based suggestions if rewards had been provided for
meeting wait time reduction goals.

The teamwork approach was used because it was
consistent with the organization’s culture; however,
a standardized filling process, initiated by manage-
ment, may have been more effective in reducing wait
time by streamlining some of the procedures. At the
time of this study, different employees performed the
same task (eg, processing a prescription) in a vari-
ety of ways. Many of the employees had previously
worked at other pharmacies and had performed sim-
ilar tasks; thus, some of their current behaviors had
no doubt transferred from their previous jobs. De-
termination of the most efficient prescription fill-
ing process, together with employee training, feed-
back, and provision of appropriate consequences for
complying with a new process, might have led to
larger reductions in wait time. On the other hand,
many of the variables that affect wait time are out-
side of the control of the employees and, therefore,
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it is not clear that wait time could be reduced much
further.

A weakness in the present study was that there
were no data to indicate why wait time decreased.
The pharmacy processed a high volume of prescrip-
tions each day, filling an average of approximately
370 per day. There were many variables that may
have accounted for the number of minutes a customer
waited for his or her prescription and, hence, the
variability in wait time. These variables included,
but were not limited to, the number of prescriptions
being processed at any given time, the number
of waiting customers, the complexity of prescrip-
tions, insurance problems, and incorrectly written
prescriptions. Anecdotal data and observations
suggested that longer wait time during the study was
most commonly due to insurance problems, pre-
scription problems, and failure to mark prescriptions
for waiting customers as “priority” orders. However,
even though some of the reasons for longer wait time
were discovered, we do not know what the employ-
ees did differently during the phases when wait time
decreased. Regardless, the systematic decreases in
wait time when the interventions were implemented,
and the increase when they were withdrawn during
the follow-up period strongly, suggest that the inter-
ventions were responsible for lower wait time during
these phases, rather than systematic fluctuation of
any of the operational variables mentioned above
(eg, insurance problems, number of prescriptions to
be filled, and prescription problems).

The study had several strengths. First, data were
collected for 89 days, at least 15 days per phase
(not including follow-up). Thus, employees were re-
peatedly exposed to the various experimental con-
ditions as they worked, increasing confidence that
the changes observed were due to the experimen-
tal manipulations, and furthermore, that the changes
were not highly transitory. An analysis of 881 pub-
lished studies that used within-subject experimental
designs revealed that the most frequent number of ob-
servations during the initial baseline phase was be-
tween 3 and 4. Subsequent phases tended to include
even fewer observations.25,26 Therefore, the duration
of data collection adds confidence to the results. Fur-

thermore, the follow-up phase allowed for the addi-
tional analysis of performance during a second base-
line control condition, wherein wait time increased
when the interventions were withdrawn.

A second strength of the present study is that mea-
surement systems for assessing wait time and cus-
tomer satisfaction were developed, neither of which
previously existed in this setting. These measure-
ment methods were designed such that they would
be easy to implement and could be used in the future
if desired. Although employees reported that giving
out the customer service cards and tokens was cum-
bersome at first, they stated that these procedures be-
came more manageable and habitual as time went by.
Management had mentioned they might, in the fu-
ture, use one or both of these measurement systems
to occasionally assess wait time and satisfaction, and
compare obtained results with the findings of this
study.

Finally, the customer response rate for indicating
their level of satisfaction with wait time was very
high (95%). The customer satisfaction rating proce-
dure was modeled after the one used by Brown and
Sulzer-Azaroff.11 The high response rate is similar to
the response rate Brown and Sulzer-Azaroff reported,
further demonstrating the effectiveness of this type of
data-collection method. This is probably due to the
fact that the response effort of dropping a token into
a survey box is much less than having to fill out a
customer satisfaction survey questionnaire.

The results of the current study are generally con-
sistent with those of previous performance manage-
ment and customer service–related research stud-
ies. Feedback about customer service satisfaction was
found to be an effective intervention alone; however,
when combined with goal setting, the combination
produced lower wait times. This supports previous
reviews of feedback18 and goal setting,19 along with
customer service studies employing multicomponent
interventions.13,15 Furthermore, during the combined
intervention, participants were given more direct and
informative feedback related to their performance (ie,
wait time feedback). The graphic feedback during
this phase allowed employees to compare the cur-
rent day’s average wait time with wait time for all
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previous days. Reviews of performance feedback sug-
gest that graphic feedback, which allows individuals
to compare the group’s current performance with its
previous performance, produces more consistent and
desirable effects than feedback that displays only cur-
rent performance.17,18

The findings of the present study are likely to gen-
eralize to other similar pharmacy settings, such as
those that process a high volume of prescriptions on a
daily basis. In addition, comparable results would be
expected in any customer service setting where many
different variables affect a customer’s wait time with
an order he or she has placed. For example, a fast-
paced restaurant may struggle with a high volume of
customers and may run into problems preparing or-
ders in a timely manner. Similarly, results may gen-
eralize to any busy setting in which customers stand
in lines for prolonged periods of time (eg, customer
service counters and airports). One would expect that
reducing wait time in any of those settings would in-
crease customer satisfaction regarding wait time and
customer service overall.

Few performance management applications that
have targeted customer service behaviors have also
evaluated the effects of these interventions on cus-
tomer satisfaction.11,14 Future research should con-
tinue to examine whether improvements in customer
service behaviors impact customer satisfaction and
customer behavior. A more detailed analysis of the
specific customer service behaviors that are impor-
tant to an organization’s customers would also be
helpful to future researchers. In addition, more re-
search is needed in highly variable, applied settings
to aid our understanding of how we can improve per-
formance in such settings. This is necessary because
the most successful organizations are those that are
constantly changing and adapting to their external
environment, which includes demanding customers
with high expectations.
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