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Abstract

THE EFFECTS OF APPOINTMENT DELAY AND REMINDERS
ON APPOINTMENTKEEPING BEHAVIOR
by
Mari WatanabeRose

Advisor: Professor Peter Sturmey
For meetings and programs that reqpaeticipants to make appointments, it is
important to maximize the number of appointments kept. The pretsehyt
investigated the effects of appointment delay and phone remsiadeollege
students appointmenkeeping behavior. Experiments 1 and 2 took place in different
semesters, in which 38 and 68 students, respectively, appdentments. A
significantly higher percentage of students kept their appoingmerie iday
appointment delay condition than in thedd#y delay condition with no reminders i
both experimentsgp(= .034 in Experiment I < .001 in Experiment 2). Phone
reminders provided 1 day prior to the appointment dates irexte¢hs percentage of
appointmerg kept in the 15lay delay condition in Experiment g € .002) In
Experiment 3, a total of 97 students made appointments. Thenpege of
appointments kept was higher in theldy delay condition than in the,85-, and
29-day delay conditions with no reminddéps= .008). There was no significant
difference among the latter three conditiops-(919). Phone reminders effectively
increasd appointmenkeeping in the § 15, and 29day delay conditiong(= .014).

In addition, no statistical significance was detectedéen the dday with no



reminders condition and the, &85, and 29day delay conditions with reminders (
=.336). A conceptual model to depict the effects of appointaeay and reminders
is presented, which indicates that the value of appointmetite grobability of
appointmenkeeping behavior, decreases as the amount of appointment delay
increasesTo investigate the shape of the function of appointment daléyef,
another parametric study with appointment delay-8fdays is recommended. The
effect of the time interval between reminders and appoimitoietes may also be

studied in the future.
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THE EFFECTS OF APPOINTMENT DELAY AND REMINDERS
ON APPOINTMENTKEEPING BEHAVIOR
by
MARI WATANABE -ROSE
Appointmentmaking is frequently occurring behavior in everyday life.
Individuak make appointmegabefore they see a doctor, have a job interview or
business meeting, participate in a research study, @ten€etings and programs that
require individuals to make appointmentgximizing the number of appointments
kept by those individuals is important for at least a few rea@@reenspoon, 1997).
First, a broken appointment cresidle time, during which the individual who
originally made the appointment and/or others could have beddfiisome way.
Second, financial damage caused by broken appointments is ngtilegNot only
did the appointments generate labor costs, but they also mighbhawght revenues.
Third, when the appointment made was for a research prograhidh the effect oa
treatment method would be assessed, the findings may notdoeatiyt valid because
of some unknown variables that differentiate between thosekegtaheir
appointments and those who did not.
Appointment Delay and Appointment-Keeping Behavior
Appointmentkeeping behavior has been extensively researched in thefarea
patient compliance in health care utilization over 30 ye&nsie research focused on
subject variables that influence appointmke¢ping, such as patiehtiemographic

characteristics, the severity of their problems, and theiectations for the treatment



(e.g., Gottesfel& Martinez, 1972; Slaikeu, Lester, & Tulkin, 1973). While some
studies found relationships between appointakeeping and variables including
patient$ age, gender, and soeé@onomic status, others reported no significant
relationships between them (Stern & Brown, 19%ddhough the outcomes of these
studies may be useful to predict who may and may not keemfiymintments, they
unfortunately have no practical significance for probkstving, namely, increasing
appointmenkeeping behavior

Other research has demonstrated that patigpmointmentkeeping behavior
can in fact be influenced by certain environmental or ctunét variables. One such
variable is appointment delay, which is defined as the ttesval between
appointmerdmaking and the actual appointment date (Greenspoon, 1997; Tucker &
Davison, 2000). For example, Ross, Friman, and Christophel'888)(investigated
the effect of appointment delay on appointments kept at a pedinic. When the
appointment delay was less than 4 wks, 63% of the patientthieépappointment,
while 47% kept appointments when appointment delay was more thikes @ < .02).
BenjaminBauman, Reiss, and Bailey (1984) conducted a similar stutly wit
appointments made for gynecologic exams. The two studies withand 3wk
delays, and tday and 2wk delays, respectively, showed that shorter appointment
delays produced significantly higher percentages of appointrkeptsSpecifically,
the percentages of appointments kept were 75% vs. 57% imghstéidy(p < .01) and
72% vs. 52% in the second € .05. These percentages of appointralee¢ping for

immediate and delayed appointments were consistent with RqhBv6) study. When



psychiatric oupatients were offered appointments within 7 days, 76% of &egrn
the appointments; on the other hand, 53% kept appointments thag-d@neks
delayed, or12 wks of delay on average<(.001). Further, Grieves (1973) found that
81% of clients with Zay appointment delays kept their appointments fotlpeeapy
sessions at a mental health center, while 71% witiayOappointment delays kept
their appointmentsp(< .10).

Folkins, Hersch, and Dahlen (1980), unlike the above studies, fead thr
conditions of appointment delay. Theandomly assigned potential clients for mental
health services into one of the following groups: 3 days er &s8 days, and 1619
days. The results showed that appointrle@ping decreased as the waiting period
increased (76%, 62%, and 46% for the three conditions, respggiivel0l).
Although the definitions ofimmediaté and“delayed appointments differed in each
study, the overall trend was identical: as the appointméday decreased, the
percentage of appointments kept decreased.

When similar studies were conducted for substance abusadrggprograms,
as opposed to general health and mental health programall apgointmenkeeping
seemed to be somewhat suppressed. The outcome of such studeasrhow
consistently demonstrated the inverse effect of appointnedsy dn
appointmettkeeping behavior. For example, Festinger, Lamb, Kirby, andomar
(1996) reported that when potential patients called and were totirte immediately
to the cocaine treatment clinic, more appointments were 58¢6)(than when patients

were told to wait t 7 days, or 4.4 days on average (39¥hlese outcomes were



significantly different p < .05). In Stark, Campbell, and Brinkerhoff (199@tential
patients for a drug treatment program called and were t@dnh@ immediately to the
clinic or in 1- 14 days (a mean of 9day delay). The percentages of
appointmenkeeping were 61% for the immediate group and 38% for the delayed
group(p < .025)

The inverse relationship between appointment delay and appoirkeegring
was confirmed further by Tucker and Davison (2000). They wade8 experimental
and 19 descriptive studies and found the correlation-6f464 between appointment
delay and appointments kept for heatkttated services. Tucker and Davison
concluded that potential patisrior general health services, substance abuse treatment
program, and mental health programs are more likely to kedpinitial appointmerst
when they are seen more immediately after making the appitstm
Appointment Reminders and Appointment-Keeping Behavior

While some researchers have looked for variables thaeimte
appointmenkeeping, others have attempted to find more practical atisti®a
procedures to increase appointmkeeping. For exampldurner and Vernon (1976)
demonstrated that telephone appointment reminders signijicacreasd attendance
in a mentahealth center. The percentages ofshows in an ABAB reversal design
were 32% and 25% in baseline (no reminders) and 11% and 14%hoitle
reminders provided 13 days before the appointments.

Friman, Finney, Rapoff, and Christophersen (1985) examinedthkiced

effect of having a parking pass, mailed reminders (pexiiat least 5 weekdays before



the appointment), and telephone reminders (provided at least Béfbrs the
appointment) on the appointments kept and broken. A muligeline design across
pediatric care providers showed overall mean percentagesdagrrbviders for kept
appointments were 56% in baseline and 75.3% in intervention. Overahs for
broken appointments were 30.5% in baseline and 9.8% in intervelmtioaseline and
intervention, 13.5% and 14.9% of participants, respectivahgcelled their
appointments. A followup study conducted by Ross et al. (1993) investigated the
effect of various combinations of the three components: parking pagsemander,
and phone reminder. It was found that the effect of phone reraintiere on
appointmenkeeping did not significantly differ from those of the maphone/pass
or mail/pass combinations.
Present Sudy

As introduced above, the effect of appointment delay on appointeeptng
has been observed in several studies. Further, Tucker amgbBa (2000) review
indicated a negative correlation between appointment delagEpaintmenkeeping.
The relationship between the two variables, howeverresearched solely in
healthrelated settings. Therefore, it was not clear whetheefteet of appointment
delay on appointmerkeeping would be universal. Additionally, since the previous
studies were conducted in applied settings, one may point outpsonesiural
limitations in these studies. For example, many afnthléd not clearly describe what
was told to the potential participant when the participamnetiidown the appointment

date that was initially suggested. The necessity for stiggea second or possibly



third appointment date derived from initial scheduling diffi@dtmay be a reason why
many of the studies had a range of das/a single level to the independent variable
(e.g., 3 days or less;&days, and 149 days in Folkins et al., 1980). In short, at least
some of the initial offers may have been rejected, wpiobably prevented the
researchers from conducting more precise parametric studies.

In the present study, the experimenter investaytite effects of appointment
delay and telephone reminders on the percentage of appointmernits &dgooratory
setting Three experiments were conducted with college students atichthmterval
between appointmeimaking and the appointment (i.e., appointment delay) was
manipulated into two (Experiments 1 and 2) and four conditions (Exget 3). One
of the goals of the present study was to conduct a pararsikettig to investigate the
shape of the function of appointment delay. Moreover, the preseiyt would be the
first to test the effects of appointment delay and remitigyether to examine the
presence of an interaction between these two variables.

When making an appointment by phone, the student was only told that the
appointment would be for a research project regarding voluntaér(aover story).
The student was also told that, as a result of partioipati the research, s/he would be
given partial credit required for the course s/he was taKing students
appointmerdkeeping behavior was measured. In Experiments 1 and 2yahe t
conditions for appointment delay were 1 day and 15 days. The stude¢hé 15day
delay conditions were divided into reminder and no reminder conditions

Experiment 3, although the parameters were identical to thake earlier



experiments, students were assigned to one of four appoirtislaytconditions: 1, 8,
15, and 29 days. The students in the latter three conditiomsfwéner divided into
reminder and no reminder conditions.

Based on the results of the previous studies, the outcome fethent study
was predicted as follows: (a) the percentage of appointrkeptsvould be an inverse
function of appointment delay; and (b) the participants in thénagen condition
would show a higher percentage of appointre@ping behavior than those in the no

reminder condition.



Experiments 1 and 2
Method
Setting, Participants, and Recruitment Procedures

Experiments 1 was conducted in the Spring 2006 semester and Eque2im
the Fall 2006 semester with students from the Introductory Poghoburse
(Psychology 101) at Queens College as participants. Psychologyutiehtstwere
required to fulfill a course requirement by either partiéigpin research studies as
subjects or writing reports. Students who participatedarptesent experiments were
given partial credit for the requirement.

In Spring 2006 (January 26thMay 17th), the experimenter requested
Psychology 101 instructors on April 23rd to provide their studentstiétfolowing
information in class: 1) participants are wanted foresearch project on volunteer
work’; 2) each participant will be given ahbur credit toward the Psychology 101
research requirement; 3) the duration of the experimentabadssieach participant
will be approximately 30 min; 4) the participants must beda&y old or older; and 5)
students who are interested in participating are expeotedlltthe experimenter to
make appointments. Fortiiree students called the experimenter during the period of
May 1st through 10th. The number of students who made appointments for
experimental sessions is provided in Table 1 below

Since only a small number of students contacted the experinie@pring
2006, the procedure for recruiting participants was modified Esv®in Fall 2006

(August 30th- December 13th) to increase the number of particip@hts.



experimenter requested Psychology 101 instructors to distriigutels sheets
(Appendix A), which contained the information in-14) above, to their students in
class. Students who were interested in participatinigarexperiment wrote their
names and phone numbers on the-sigrsheet, which also stated that the
experimenter would call the students who signed up. The shestsigtributedn
class during the period of October 16th through 31st. A total of L2l&msts wrote
their names and phone numbers on the-agsheets, each of whom the experimenter
called between October 25th and November .IBtle number of students who made
appointments for experimental sessions is provided in Table®w.be
Variables

Definitions of terms. The following definitions were used in Experiments3l
Appointment-making occurred when the experimenter and the student talked directly
on the phone and decided the date and time for the stsig@it to the laboratory.
Appointment delay was defined as the number of days between appoirnimakihg
and the appointment date. For example, when the appointment wadon#e next
day, there was an appointment delay of 1 daph@ne reminder, which consisted of
the date, time, and location for the appointment, occurred thieimformation was
provided to the students via telephone 1 day prior to the appointiaien kept
appointment occurred when the students came to the designated labordattany 20
min after the agreedpon appointment time\ cancellation occurred when the student
called the experimenter before the agrapdn appointment time to cancel or

reschedule the appointment broken appointment was recorded when the student did
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not come to the laboratory within 20 min after the agngsah appointment time
without canceling or rescheduling

Independent variables. There were two independent variables in the present
study: appointment delay and phone reminders. First, appointmenicdeksigted of
two levek, 1 day and 15 days. The experimenter randomly assigned the students i
each condition, by drawing one of the two cards sa}dirRQAY"” and“15-DAY”
(Experiment 1) or three cards sayifigDAY,” “15-DAY,” and“15-DAY” (Experiment
2) from a bag. Then, the experimenter randomly assignesiutients in the t8ay
delay condition into the reminder and no reminder conditions by agaiving one of
the“*REMINDER” and“NO REMINDER' cards. Each participant in the reminder
condition was given a phone reminder 1 day prior to the appointmienfldee
students in the no reminder condition did not receive any phoise cal

Dependent variable. The dependent variable was the percentage of
appointments kepSpecifically, the number of students who showed up withini0 m
after their appointment times was divided by the number of appeits made but not
cancelled; the quotient was multiplied by 100. The nusbkcancellationsvere also
recorded.
Procedure

Initial calls. As described above, the initial phone call to make an appointment
was made either by the students (Experiment 1) or by the expeFinfErperiment 2).
In both experiments, all the appointments were made for Tuéakay)esday,

Thursday, or Friday because of the experimésitarailability. Therefore, in
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Experiment 1, when the student called Monday through Thursdagxpeeimenter
returned their calls on the same day to make appointmWhesn the students called
Friday through Sunday, the calls were returned on the next Momd&ypkeriment 2,
the experimenter called the students Monday through Thursday ®appkintments.
When the student did not answer the phone, the experimefitamhessageiher/his
voice mailbox or with a family member or roommate. If thedent did not return the
initial call, the experimenter did not make any further atteimpbntact the student.

Appointment-making. In the phone conversation to make an appointment, the
experimenter told the student the following: 1) the experimeetdion will take
approximately 30 min; Zhere will be open time slots for an appointment either
tomorrow (kday delay) or in 15 daydepending on the condition into which the
student was assigned; 3) the student can make an appointmémeathyting a given
3- to 4hr period (e.g., between 11 a.m. and 3 p.m.); and 4yesu#t of participation,
the student will be awarded &ht credit toward the Psychology 101 research
requirement.

If the student said s/he would not be available on the appointntent da
suggested by the experimenter, an appointment was made foeaday but the
students data were not included in the study. To minimize the nuwiisich
rejections of first appointment date suggested, the &hr time period mentioned
above always included the collégéfree hours (12:00— 1250 pm) during which
classes were not scheduled to meet. After the studenthigrearticipate in the study

on the suggested date and chose an appointment time, therexygerirepeated the
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date and time for the appointment, the building and room number ¢h Wig student
would come, and the experimengname and phone number.

Phone reminder. The students in the iday delay condition in each experiment
were randomly assigned into the reminder or no reminder condimin student in
the reminder condition received a phone call from the experimdntday (17 27
hrs) prior to the appointment date. The experimenter tolddidests that she called to
make sure theYystill have an appointment tomorrdwlhe experimenter then stated
the date, time, and location of the appointment,, S$#ltisee you tomorrow and hung
up the phone. When the student did not answer the phone, the experileg the
above message in the student’s voice maijlboxvith a family member or roommate.
The experimenter did not call the studeintthe no reminder condition between
appointmenimaking and the appointment date.

Experimental session. When the student showed up for her/his appointment,
s/he was debriefed concerning the actual purpose of theales8agecifically, the
experimenter told the student the following: (a) the purposleeofesearch is to
investigate the effect of appointment delay and remindeeappaintmenkeeping
behavior; (b) this is a pilot study for a larger project forugimg more individuals to
communitybased programs; (c) the student is required to carefultijthreaconsent
form (Appendix B) and sign it if s/he decides to participatthe study; and (d) if the
student decides not to participate in the study, all therdecegarding her/him will be
destroyed. None of the students at this point withdrew frorattigy in either

experiment. After completing the above process, the experimgmterthe student a
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paper document that specified that the student receivdt arédit toward the
Psychology 101 research requirement. The experimental sessezhdaproximately

15-20 min for each student.
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Results
Final Number of Participants

Table 1 shows the number of students who called or signedpapticipate,
made appointments, and were assigned into each condition in Expisritrend 2. In
Experiment 1, 43 students called the experimenter, of whicha®® appointments; 5
students told the experimenter that they would not be &laitan the suggested
appointment dates. Seventeen students of the 38 students werelyaesiigned into
the kday delay condition, and 21 students into theda$ condition. Four of the latter,
however, cancelled their appointments by phone prior to the d@ppoihtimes,
resulting in 17 students participating in thedly condition. The students in the
15-day delay condition were further divided into the reminder (8 stisfler no
reminder condition (9 students).

In Experiment 2, 121 students wrote their names and phone numhbes on
signup sheets, all of whom the experimenter called. A total até@ents made
appointments. Six students were not available on the suggkeetsd] 10 students
decided to participate @nother study, and 37 students did not return the
experimentes initial phone call. Twenty nine students were randomly assigned
the Xday delay condition, and 39 into the-d&y delay condition. Three of the latter,
however, cancelled their appointments by phone prior to the dppinhtimes,
resulting in 36 students participating in thedy condition. Sixteen students in the
15-day delay condition were further assigned to the reminder emmd20 to the no

reminder condition.
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Table 1.The final number of participants in Experiments 1 and #hérrighthand

column, R stands for Reminders and NR for No Reminders.

Cal | ed/ .
Exp ) Made Appts Del ays Rem nder s
Si gned Up

1 43 38 1 day - 17 NR - 17
5 not avail abl e

15 days - 17 R- 8

4 cancel |l ed NR - 9

2 121 68 1 day - 29 NR - 29
6 not avail able
10 anot her study
37 not returned

15 days - 36 R- 16

calls

3 cancel |l ed

NR - 20
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Appointment Delay and Reminders

Figure 1 shows the percentages of appointments kept plottefdrastian of
appointment delay and reminders in Experiradrand 2. In Experiment 1, when the
students were offered appointments for the next day, 16 dit (#4%) of the
appointments were kept. When the students were told to cobiedays, the
percentage of appointments kept was 5 out of 9 |3@¥out reminders. When the
students in the X8ay delay condition were provided with phone reminders, 6 d&it of
appointment$75%) were kept. Ongailed Fishes exact tests showed that
significantly more students kept their appointments-day delay than in 28ay delay
with no reminders= .034). Although there was a trend betweerdap delay with
reminders and with no reminders, the difference was noffisigmi (p = .373).

In Experiment 2, when the students were offered appointmantisef next day;,
26 out of 29 appointments (90%) were kept. When the studentdoldte come in
15 days, the percentage of appointments kept was 7 out of 20 appug(BE)).
When the students were offered appointments in 15 days and mroviilephone
reminders, 14 out of 188%) appointments were kept. Otaled Fishels exact tests
showed that there was a significant difference betweeapgpeintmenkeeping in
1-day delay and *8ay delay with no reminderp € .001). There was also a
significant difference found between-tiay delay with reminders and with no

remindersf = .002).
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Figure 1.The percentageof appointments kept in theday and 15day delay
conditions as a function of appointment delay and remindersophend bottom
panels show the results for the Spring (Experiment 1) andBale(iment 2)
semesters in 2006, respectively. The timing of the experimehei semester and
appointmentmaking procedures differed in the two experiments
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Figure 2 shows that when the data of Experiments 1 ande€2acserbined,
91% (42 out of 46) of the students kept their appointments whemameoit delay
was 1 day, while 41% (12 out of 28) of appointments were kept ayeointment
delay was 15 days without reminders. When the students witlayl &ppointment
delay were given phone reminders, the percentage of appointmphitgads83% (20
out of 24). Ondailed Fishels exact tests showed that there was a significant
difference between-dlay and 15day delays with no reminderg € .001). The tests
also showed a significant difference betweerda$ delays with and without
remindersf = .002) and no significant difference between 1 day with moneers

and 15 days with reminders € .27).
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Figure2. The combined data of Experiments 1 and 2. The figure shmwvs t
percentageof appointments kept in theday and 1&5lay delay conditions as a
function of appointment delay and reminders.
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Direct vs. Indirect Reminders

When the experimenter called to give reminders, some stuaiesusered the
phone (direct reminders). Others did not and the experimerttarrdefinder message
in their voice mailbox (indirect reminders). In Experimg&na total of 8 students were
in the reminder condition, of which 5 received direct remindacs3 indirect
reminders. All 5 students (100%) with direct reminders kept dppointments, while
1 out of 3 students (33%) with indirect reminders ¢hdExperiment 2, 16 students
were in the reminder condition. Seven out of 8 of stud&&%J who received direct
reminders kept their appointments. The numbers were iderdictld students with

indirect reminders; 7 out of 8 students (88%) kept their appoirisne
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Discussion

The results indicated significant effect of appointment delay on
appointmenkeeping; more appointments were kept in tidag than in the Leay
delay conditios when phone reminders were not provided to the studEmisinverse
function of appointment delay was observed in both experiments. Alitbege
outcomes were consistent with those of the previous stuags BenjamirBauman
et al., 1984; Stark et al., 1990), the overall percentages ofrap@oitkeeping were
higher for both immediate and delayed conditions in the presahyt §his difference
may be due to the difference in some properties of theeqarsices provided as a
result of appointmeriteeping in the present and previous studies, such as the amount
and the certainty of those consequences.

The effect of phone reminders was significant in Experimeitile a similar
trend was found in Experiment 1, the difference betweeh3tuay delay with
reminders and with no reminders conditions was not signifiddretre may be several
variables responsibl®r these inconsistent outcomes. First, the percentage of
appointments kept was rather high ind&y delay with no reminders in Experiment 1
probably partly due to the timing of the experiment in theesgen. In the present
study, receiving a-br credit was not the primary goal for the participating sitsle
Receiving the credit, in fact, served as a responsdirgsirl the terminal consequence
of a large behavioral chain, namely, passing the Psychologgdl®de. When
Experiment 1 took place towards the end of the semester, theganty in the

experiment, keeping the appointment and receiving credit, ssrdo the terminal
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consequence than in Experiment 2. That is, the valueeafredit provided to the
students may have been greater in Experiment 1, whichrinrade the effect of
appointment delay less significant. Second, since appoirimaking was initiated by
the students in Experiment 1, rather than the experiméimeesfudentscharacteristics
such as the level of motivation may have differed fromehod€xperiment 2. Finally,
because of its small sample size, Experiment 1 may wethed sufficient power to
detect a true difference between the conditions.

The effect of direct and indirect reminders on appointrkerping behavior
was assessed after the two experiments had been comjidzlthe results of
Experiment 1 suggested that the probability of appointrke@ping would be higher
with direct reminders than with indirect remindelg percentage of
appointmenkeeping was identical with direct and indirect remindeiSxperiment 2.
This inconsistency in the outcomes, again, may be attdbatthe small sample size

in Experiment 1.
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Experiment 3

From the results of Experiments 1 andt2vas unclear whether the function of
appointment delay would be linear across the entire ranggpaintment delay, or the
reduction of appointmeskeeping would reach an asymptote at some point before or
after the 15day delay condition. In other words, although there was a reduntion
appointmenkeeping in the 1&lay delay condition, the shape of the inverse function
of appointment delay was not yet established. To investigsteExperiment 3 was
conducted with Psychology 101 students with an increased numibelagf
conditions.

To maximize the number of participating students, the timirtheexperiment
in the semester and recruitment procedure were carefudynai@ed. First, the
experiment was conducted at the beginning of the semestegrsataaumber of
studentdad not yet completed their research requirements and woualbilable for
the present experiment. Second, the initial appointmeing procedure was
identical to the one in Experimenti2was predicted that the response effort for
writing names on the sigmp sheets would be lower than contacting the experimenter
by phone, hence the procedure would give more students the opportexpress
their interests in participating in the experiment.

Method
Setting, Participants, and Recruitment Procedures
The third experiment was conducted in the Spring 2007 semesteariJadth

— May 17th). Participants were students from the Introductory Psychotagse
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(Psychology 101) at Queens College, who were required td &ufdurse requirement
by either participating in some research studies or wrigpgrts. The participants of
the present study were given partial credit for the requirerietrecruitment
procedure was identical to that of Experiment 2. On Januarya2éti30th,
Psychology 101 instructors distributed sigm sheets in class, on which students who
were interested in participating in the experiment wrote tienes and phone
numbersOne hundred fifty three students signed up, all of whom the expetan
called during the period of February 5th through 20tte number of students who
made appointments for experimental sessions is provided in Z &lelew.
Variables

As in Experiments 1 and 2, there were two independentblesiaFirst,
appointment delay had four conditions: 1, 8, 15, and 29 daystUdenss were
randomly assigned into one of the condifiofhe studerstin the 8, 15, and 29day
delay conditios were further divided into the reminder and no reminder conditions.
The difference between these conditions and the definition ehdept variable were
identical to those of Experiments 1 and 2
Procedure

Initial calls. All the appointments were made for Tuesday, Wednesday,

Thursday, or Friday due to the experimergavailability. Therefore, the experimenter
called the students Monday through Thursday. When the studembtduiswer the
phone, the experimenter followed the same procedure as thepefiient 2.

Appointment-making. As in Experiments 1 and 2, the experimenter called the
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students who signed up for the experiments and totd:thethe experimental session
will take approximately 30 min; 2) there will be open timeskither tomorrow
(1-day delay), in 8 days, in 15 days, or in 29days, depending @otiuktion into
which the student was assigned; 3) the student can make antapdianytime
during a given 3to 4-hr period; and 4) as a result of participation, the studehbwvil
awarded a -hr credit toward the Psychology 101 research requirement. Tlaérmem
part of the phone conversation was identical to that in Expetsril and 2.

Phone reminders. The procedure was identical to that of Experiments 1 and 2
Each student in the reminder conditions received a phong daif (17— 27 hrs) prior
to the appointment date.

Experimental session. The procedure was also identical to the procedure in
Experiments 1 and 2, with the exception of the way in witielpartial credit for the
Psychology 101 research requirement was provided to the studstesd of giving a
paper document, the experimenter went onto an online systegmei@sspecially for
research studies using Psychology 101 students, found the Sudeng, and verified
the studenis participation in the study. This procedure was followed whestudent
signed the consent form, after which the experimenter teldttident that s/he had
received a Jr credit. None of the students witkedrfrom the study after debriefing

Follow-up for broken appointments. The experimenter called the students who
did not keep their appointments without canceling or reschedulingpdrpese of the
follow-up calls was to interview the students concerning the reasowf showing for

the appointments. Also, the broken appointments were to be resaheduleat the
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experimenter would notify these students of the purpose of the atadybtain their
informed consent. If broken appointments were rescheduledheik students, their

data would not be included in the experiment.



27

Results

Final Number of Participants

Table 2 shows the number of students who signed up to partiaipede,
appointments, and were assigned into each condition in Exper@n@htl73 students
who wrote their names and phone numbers on theugigiheets, 97 (56%) made
appointments. Six students (4%) were not available on the steggdates and 70
students (40%) did not return the experiméstaritial phone call. The number of
students assigned to the &, 15, and 29day delay conditions, respectively, was 14,
28, 29, and 26. In the 815, and 29lay delay conditions, however, 3, 2, and 2
students, respectively, cancelled their appointments by phara@the appointment
times. Therefore, the number of students in thd 8, and 29day delay conditions
was 5, 27, and 24, respectively.

The students in each of the &5, and 29ay delay conditions were divided

into reminder and no reminder conditions as follows: 10 and &slay delay; 13 and

14 in 15day delay; and 10 and 14 in-28y delay.
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Table2. The final number of participants in Experiment 3. In the flggnid column, R
stands for Reminders and NR for No Reminders.

Cal |l ed Made Appts Del ays Rem nder s

173 97 lday - 14 NR - 14

6 not avail abl e

70 not returnedcalls

8 days - 25 R - 10
3 cancel | ed NR - 15
15 days - 27 R - 13
2 cancel | ed NR - 14
29 days - 24 R - 10

2 cancel | ed NR - 14
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Appointment Delay and Reminders

Figure3 shows the percentages of appointments kept in Experiment 3. When
the students were offered appointments for the next day, 14 &t af 100% of the
students kept their appointments. When the students were twddre in 8 days, 10
out of 15 students (67%) kept their appointment without remin@bespercentages of
appointments kept for 15 and 29 days with no reminders were 64% ¢® bijtand
71% (10 out of 14), respectively. When the students in 8, 132%uddys conditions
were given reminders, the percentages increased to 100% (&D1@)f 85% (11 out
of 13), and 90% (9 out of 10), respectively

A onetailed Fishe's exact test showed a significant difference betweaayl
delay and 8 15, 29-day delays with no reminderg € .008) but a chisquare test
showed no significant difference among B85, and 29day delays with no reminders
(x* = .169,N = 43,df = 2,p =.919). There was no significant difference amongl8-,
and 29day delays with reminders, eithg € 1.633,N = 33,df = 2,p = .442). In
addition, a ondailed Fishels exact test showed no significant difference between
1-day delay with no reminders and &5, 29-day delay with reminderp & .336).
Finally, as a result of a ortailed Fishes exact test, the difference between the
reminder (8, 15, and 29day delays) and no reminder,(85-, and 29day delays)

conditions was significar{p = .014).
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Figure3. The percentageof appointments kept in the,18-, 15, and 29day delay
conditions in Spring 2007 (Experiment 3)
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Sequence of Appointment-Making

When the experimenter initially called the student to nakeppointment, she
sometimes could not reach the student and left a meBs#uyestudens voice
mailbox. Figure4 shows the difference in the percentages of appointments keqite,
and broken with the students to whom the experimenter ditatklyd in the initial
phone call, and other students for whom the experimenter lefssagein their voice
mailbox.

Of all the 173 students, 66 were directly talked to througinitial phone
calls. Fifty five of the 66 students (83%) made appointméntsncelled, and 6 were
not available on the suggested appointment dates. Of thadenit, 45 (82%0of
those kept their appointments. The experimenter left messatesvoice mailbox for
107 students, 35 (33%) of whom made appointments, 2 canaalieéd0 did not
return the experimentarinitial calls. Of the 35 students who made appointments, 28
(80%) kept their appointments.

A onetailed Fishe's exact test showed that significantly more students made
appointments when they were directly contacted than whenxpiegimenter left
messages for therp € .001). There was no significant difference, however, betwee
appointmenkeeping of directly contacted students and that of the stuabots

received messages in their voice mailbpx (519)
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Figure4. The percentages of appointments made when the experimentdydirec
contacted the students and left messages for them whemitsdily icalled to make
appointments in Spring 2007 (Experiment 3). The percentages of appoistkept
and broken in each are also shown.
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Instructors

The students in the present study were from three differ@sges taught by
three different instructors (Instructors A, B, and C). Fedudepicts the difference in
the percentages of appointments made, kept, and broken acrostrietors. The
percentages of appointments made were 46%, 55%, and 60% foctoistrA, B, and
C, respectively. The percentages of appointments kept were88B4% and 67%.
Chi-square tests showed no significant differences among theitistagctors as for
the studentsappointmenmaking = 1.644,N = 173,df = 2,p = .330) or

appointmenkeeping = 4.345N = 90,df = 2,p = .114)
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Figure5. The percentages of appointments made by students from thssestaught
by different instructors in Spring 2007 (Experiment 3). The peagesof
appointments kept and broken in each are also shown.
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Direct vs. Indirect Reminders

A total of 33 students were in the reminder condition, of whiheceived
direct reminders and 15 indirect reminders. All 18 students (100&bXdirect
reminders and 12 out of 15 students (80%) with indirect remikegitstheir
appointmentsThere was no significant difference found as a resultorfedailed
Fishets exact testp(= .083).
Follow-Up Calls for Broken Appointments

The experimenter called all the students who had brokenaiyeaintments.

None of these students returned the calls.
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Discussion

The results of Experiment 3 showed that appointrkeaping was 100% when
the appointments were made for the next day. The percentagpahtments kept
dropped as the appointment delay increased to 8 days; hovieveletrimental effect
of appointment delay did not differ among the delays of 8, 1528mthys. The
outcome suggests that the reduction of appointikeeping may reach an asymptote
at some point between &nd 8day delays.

The effect of phone remindeto increase appointmekeeping was observed
in the 8, 15, and 29day delay conditions, but the effect was not significantly
different across the three conditions. Further, appointkegping behavior did not
significantly differ between the-day delay with no reminder condition and the three
delay conditions with reminders. That is, regardless of thmuatrof appointment
delay, phone reminders potentially raise the probability of ajpeintkeeping to the
level with immediate appointments. These outcomes, howeagrateo indicate that a
ceiling effect was present.

The results also showed that, even though appointkesmting can be
increased to a certain extent with phone reminders, deygointments are
accompanied by the risk of losing participants. In Experimeatt@tal of 7 students,
who were in 8 15, or 29day delay conditios) cancelled their appointments. This
result is possibly due to the fact that as the timevatdetween appointmemaking
and the appointment date increases, the possibility of opportuioitieempeting

behavior resulting in a consequence of the same or higher valagse may also
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increase. This outcome, again, suggests that immediateneippat is an optimal
condition to increase the probability of appointrake¢ping behavior.

There was a significant difference in appointramatking between the students
who were initially contacted directly and those who initialgeived a message in
their voice mailboxA high percentage of the students in the latter group did nohretur
the experimentes initial call to make appointments, and one of the possible
explanations for that outcome is an increased response &ffeas speculated, after
the fact, that those who returned initial calls (i.e.denan extra effort) to make
appointments might have had higher motivations, thus mightdtemen a higher
percentage of appointmekéeping. Howeveia posthoc analysis indicated that there
was no systematic difference in appointralee¢ping between the students who were
initially contacted directly, and those who initially reesd a message and called back.
These results indicate the importance of the caller tiirechtacting individuals to
increase the number of appointments.

Another posthoc analysis was conducted to assess the difference in the
percentages of appointments made and kept across the stitleri$ferent
Psychology 101 instructors. Informal and unsystematic interviéggonstructors
revealed that one instructor may have made encouraging comabentsthe research
requirement in class more frequently than another. Howevereshés did not show
any significant difference among the instructors in terhibear students
appointmerdmaking and appointmeskieeping behavior.

Lastly, the effect of direct and indirect reminders on appointmaiking was
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again analyzed. As in Experiment 1, although the 3 students wieamae reminder
condition and broke their appointments received indirect remindiers, was no
significant difference between appointmdéeeping for direct and indirect reminders.
The trend identified in Experiments 1 and 3, however, suglasdirect reminders

might prevent the occurrence of broken appointments.
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General Discussion

The present study found that appointralee¢ping decreases as appointment
delay increased his outcome, replicated across all three experimentssajgmrted
the results of previous studies that were conducted primariigalthrelated settings
(e.g., Folkins et al., 1980). Since the present study took placenore controlled
laboratory setting, the consistent outcome is an importani@uttt the literature.
Further, the present study demonstrated that the invéest ef appointment delay
may reach an asymptote at some point betwedayland &lay delays. The three
experiments also found that phone reminders can increase the fitpbébi
appointmenkeeping behavior to the same level of immediate appointnegardiess
of the amount of appointment delay. These findings have a higidyiqgal value, since
shortening of appointment delay, in rdéigg settings, may not be a realistic strategy for
increasinghe number of appointments kept
Possible Explanations

In several previous studies, researchers conducted intervidwthe
individuals who failed to keep their appointments. For example, No(réx 3)
conducted followup interviews with adult clients who failed to keep their
appointments for prpsychotherapy sessions. The clients reported reasons including:
no reason, improvement, anxiety, and denial of clinic contachef and Vernon
(1976) also reported the results of interviews with cligrite did not keep their
appointments at a mental health center. The clients gasens such as: problem

solved, sick at time of appointment, moved, and forgot appointiRerther, Ross et al.
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(1993) reviewed several studies on appointrkeefping and identified some variables
associated with broken appointments includimgh response effort,
miscommunication, and forgettin§ome of these and the abeeited“reason% are

not necessarily counterintuitive as explanations for why appoirtdeday affects
appointmenkeeping. However, since most of thevere based on the participants
self-reports, their validity may be questionable.

A Conceptual Model

The present study did not provide any molecular level of explanatsoich as
variables associated with appointment delay to which thétsesre attributed. The
outcome of these parametric experiments, however, may basiseldasis of a model
that depicts the effect of appointment delay on appointikesgping. The hyperbolic
function of appointment delay, shown in Figures& was generated using the model
for delay discounting described by Mazur (1987). One apparent difeebateween the
following figures and Mazus model is that these figures show the change in value of
an appointment across time, while the change in valadwtre reward is shown in
Mazur's.

Function of appointment delay. Other than appointment delay, variables that
might have affected the probability of appointmkeéping were mostly held constant
within each semester in the three experiments. Thesbles included the immediacy
and certainty of the consequence of the target behaviortiéwatlly, the amount and
quality of the consequence were the same or similatlfpadicipants. With these in

mind, a hypothetical gradient that illustrates the effeetpgiointment delay is shown
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in Figure6. The abscissa represents the time interval that elabszd
appointmenimaking; i.e., appointment delay. The ordinate represents the vathe
appointment, which will be reflected in the probability of appientkeeping. The
sold vertical line indicates the appointment date, and theéHesfghe line represents
the amount of the consequence, or rewardyided as a result of appointmeseping.
The two letters on the abscissa indicate times at whichratppents are made. When
the appointment is made at point y (e.gda¥ delay), the value of the appointment is
higher than the value of the appointment made at point x {edgy delay). Therefore,

the probability of appointmesieeping is predicted to be higheryathan atx.



42

Figure6. A hypothetical gradient representing the effect of appointmeny deléhe
value of an appointment. The solid vertical line represéetaimnount of reward
presented as a result of appointtrlegeping. The letters x and y indicate two possible
points at which the appointment is made. The value of appointseigher when the
appointment is made at y than at x.
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date
Time ->

<- Delay
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Choice-making situations. This model may be further refined by also
considering the possibility of choigraking between keeping the appointment in
guestion and exhibiting another response. Figure 7 shows two opsssibilities,
which are similar to the setfontrol paradigm described by Logue (2000). The top
panel depicts two hypothetical gradients, representing thet effappointment delay
on two appointments that take place on different dates and iregifferent amounts
of consequences. The two solid vertical lines indicate tigsamount of the
consequence of Appointment 2 is larger (e.@-ha credit) than that of Appointment 1
(e.g., a 1hr credit). When the two appointments are made at point xatbe of
Appointment 2 is higher than the value of Appointment 1. Thatésptobability of
appointmerkeeping is predicted to be higher for Appointment 2. Howevemvite
appointments are made at point y, which is immediately foliomeAppointment 1, it
is highly probabk# that an individual chooses to keep Appointment 1 even though the
amount of its consequence is smaller.

The bottom panel illustrates the change in the value obd grade and the
value of going out with friends. The long solid vertical lorethe right shows the end
of a semester and the length of it represents the amourg cbhsequence, algood
grade. The value of a good grade increases over time. Suppbsa individual
makes an appointment at point x at the beginning of a semesgarficipating in a
research project, which is a requirement for a good grade. Waeppointment is
made, the value of a good grade is higher than that of going dutrieitds, which is

represented with the broken vertical line on the left. e\my, as the appointment date



44

approaches the value of going out increases and overrides keepapgpthetment,
which is depicted with the short solid vertical line onlgfe Toward the end of the
semester, however, the value of a good grade becomes hidter.aif appointment
for a research project is made at point y, an individual rhagse to keep the
appointment over going out with friends since the value of a gamtkgemains

higher on the appointment date.



45

Figure7. Hypothetical gradients representing the function of appointmdsny detwo
choicemaking situations. The top panel depicts how the valueso$éparate
appointments may change over time. The bottom panel shows the ahdmgealue
of a good grade throughout a semester, and how an individual may owoinzyoose
to go out with friends over keeping an appointment for a res@ao@ct depending on
the timing in the semester.
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Reminder. Figure 8 includes hypothetical gradients that illustthe effecs of
appointment delay with and without a reminder. When an appointmeatde at point
X, the value of the appointment is low and it is lessyikieat the individual keeps the
appointment. The presentation of a reminder at point y, howaeegass the value of
the appointment as shown with the dashed line. This represensatiompatible both
with the results of the present study and with the reprdtsented by Farmer and
Schoenfeld (1966). In élaboratory study with pigeons, Farmer and Schoenfeld
measured the response rate in a F§60 schedule. In each interval,-ae® light was
introduced twice. The second light always occurred immedibgdlyre the reinforcer,
while the occurrence of the first light was systematicadlged by gradually
increasing the time between the first and second lightsrdtie of responding
drastically increased when the presentations of both ficssacond lights occurred.
The researchers interpreted this that the light stimolesiea discriminative function
to increase the response. In the present study, the statgirento the participant
during appointmeninaking and the phone reminder probably were analogous to the
first and second lights in Farmer and Schoenfeld, respbctiméboth studies, the
second stimulus occurred immediately preceding the targetibelaad its

consequence.
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Figure8. Hypothetical gradients representing the function of appointmenyt dala
appointments with reminders and with no reminders. Whempaoistment is made at
point x, the value of the appointment is low. When a remindmoigded at point y,
the value becomes higher than when no reminder is given.
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Suggestions for Future Research

Experiment 3 found a descending trend in appointrkeaping ends
somewhere between &nd 8day appointment delays. Based on these results, a
hypothetical model with hyperbolic gradients that depict theeffeappointment
delay on appointmefiteeping was presented. One question still remaining is #pesh
of the function of appointment delay before it reaches ampt®te. Additional
research should investigate this issue.

There are also some questions concerning the effect afidersi First, in the
present study, phone reminders increased appointkeeping to the same level as the
1-day delay condition, independent of appointment delay. Thiieise was no
interaction observed between the two variables, appointmeyt detl reminders.
These results may indicate, however, that a ceiling effastpresent because of some
characteristics of the consequence of appointtkeeping. Compared to the
consequence in the present study, the consequences of appcekery@nt in applied
settings such as talking to a counselor, the treatment of addictiahinaprovement of
mental health may be more delayed, less certain, anddarassersive. Appointment
delay and reminders may show different effects in suchngsttSecond, the effect of
time intervals between reminders and appointment dates Is@pearesearched in the
future. The model suggested earlier that the phone remimdrs present study were
effective in increasing appointmekgeping because they served as the second
discriminative stimuli. According to the data observed hbyriea and Schoenfeld

(1966), reminder may be more effective when the intervaldmt a reminder and the
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appointment; the reminders in the present study were sugltgssied for increasing
appointmenkeeping possibly because they were provided 1 day prior to the
appointments. Future studies that manipulate the interval betesmder and
appointment will further assess the compatibility betweerfuhetion of reminders

and that of the second light stimuli in Farmer and SchoenfeldoToemes of such
studies may be useful in revising the model for the effetappointment delay and
reminders. Future research will also be an important addditre previous studies on
appointmernkeeping such as the study that manipulated the frequency of reminders
(Lombard, Lombard, & Winett, 1995) and the study to investigeeffect of
reminders provided through different media (Carrion, Swangkelecil, & Barber,

1993).
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Conclusion
The effect of appointment delay on appointrAeseping, observed previously
in healthrelated settings, was also observed in a laboratorpgetthe present study
also investigated the effect of phone reminders, which didhaw an interaction with
appointment delay. Further,ghesults of these parametric experiments were used as
the groundwork for conceptualizing the effect of appointment delayesmnichders as a
modified delay discounting model. The model, however, requirtiselr refinement,

which depends largely on future research on appointkesying.
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Appendix A

PSYCHOLOGY 101 STUDENTS are wanted for a research project on volunteer

work!

- Students must be 18 or older to participate.

- The entire session, consisting of a short interview/questionnaire, will take
approximately 30 minutes.

- The participant will be awarded a 1-hour credit toward the Psyc101 Research
Requirement.

Mari Watanabe
(646)346-4106 (NSB A311)

PLEASE WRITE YOUR NAME AND PHONE # BELOW IF YOU ARE INTERESTED.
THE RESEARCHER WILL CONTACT YOU.

Name (Print) Phone Number
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Appendix B

Queens College, City University of New York
65-30 Kissena Blvd. Flushing, NY 11367
CONSENT TO SERVE AS A PARTICIPANT IN A RESEARCH PROJECT

Project Title: The Effects of Appointment Delay and Reminders on
Appointment-Keeping Behavior of College Students

Research Investigator: Mari Watanabe (Science Building A311; 646-346-4106)

Research Advisor: Peter Sturmey, Ph.D., Psychology Department

You are being asked to participate in a research project conducted through Queens
College, City University of New York. If you decide to participate, Queens College requires that
you give your signed authorization to participate in this research project. A basic explanation of
the project is written below. Please read this explanation and discuss it with the Research
Investigator. If you then decide to participate in the research project, please sign the second
page of this form.

The approval stamp on this consent form indicates that this project has been reviewed
and approved for the period indicated by the Queens College Institutional Review Board for the
Protection of Human Subjects in Research and Research Related Activities. If you have any
guestions about your rights as a research participant, or to report a research related injury, you
may call: Assistant Director of Regulatory Compliance, Queens College, CUNY, Phone
(718) 997-5415.

If you have concerns or questions about the conduct of this research project, you may
call: Peter Sturmey, Ph.D., Psychology Department, Queens College, CUNY, Phone (718)
997-3257.

PURPOSE:
| understand that the Research Investigator is asking me to take part in a study to

investigate the effects of appointment delay and reminders on appointment-keeping

behavior of college students. The investigator wants to know whether more

appointments will be kept if the college students are seen sooner. Also, it is tested whether
giving appointment reminders to students will increase the percentage of appointments
kept by the students.

The Research Investigator explained to me that the results of the study will be
used for future research on how to recruit individuals to community-based volunteer

programs.

PROCEDURES:
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The Research Investigator records whether or not the student showed up for the
appointment. | also understand that the Research Investigator noted the contents of the
telephone conversation | had with her when | called to make the appointment.

If | choose to take part in the study, | will be awarded a 1-hour credit and my

responses recorded as above will be used as data in the study. The credit will be given

regardless of the contents and quality of my responses. My participation is completely

voluntary. If | choose not to take part, there will be no penalty.

POTENTIAL DISCOMFORT AND RISKS:

| understand that there will be no discomfort or risks expected in this study.

BENEFITS:
The results of the study will be used for future research on how to recruit
individuals to community-based volunteer programs. Therefore, the present study will bring

benefits to the community.

CONFIDENTIALITY:
My responses will remain confidential. My data will be stored in a secure area

with a coded ID number, so that my records will be safe and unidentifiable. Only the

primary investigator and her research advisor will have access to the data.

WITHDRAWAL FROM THE PROJECT:

| can decide to withdraw from the study at any time without penalty. If | choose to

withdraw, | understand that | will receive some credit, but not full credit, toward the Psychology
101 Research Requirement, and that | may participate in other studies or write a research
report to fulfill the requirement.

By signing this consent form, | agree to participate in this research project. The
purpose, procedures to be used, and the potential risks and benefits of my participation have
been explained to me. | can refuse to participate or withdraw from this research project at any
time without penalty. Refusal to participate in or withdrawal from this study will have no effect
on any services | may otherwise be entitled to from Queens College, CUNY. | will be given a

copy of this consent form.

Printed Name of Participant Participant Signature Today’s Date

Printed Name of Investigator Signature of Investigator Today's Date

Institutional Review Board Approval Stamp:
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