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An	  Evaluation	  of	  Dental	  Appointment	  Confirmation	  Methods	  
	  

The Problem 
 Broken appointments are more than just a minor nuisance for a dental practice 
and may have serious economic consequences. When a patient fails to keep a scheduled 
appointment it disrupts the flow of the office as staff scramble to fill the vacant slot 
usually unsuccessfully. The providers, dentist and dental hygienist, delivering services to 
the patients, generate revenue for the dental practice. When a patient fails to keep an 
appointment the revenue declines yet the overhead costs are unchanged resulting in a net 
loss of income. There is a $50 fee for missed appointments however it is very difficult to 
collect and over time this loss of revenue may have a significant impact on the viability 
of the practice. 
 Many methods have been utilized over the years in an attempt to reduce the 
number of broken appointments including mailings, phone calls, automated messaging 
systems, and more recently e-mail and texting. In 2001, The University of Rochester 
Eastman Dental Center conducted a study to determine the effectiveness of installing an 
automatic confirmation system. The implementation of this system resulted in a decrease 
rate of broken appointments from 23.4% to 19.1% (Amolg et al, 2003). Another study by 
Christensen	  and Lupo looked at the difference in making confirmation calls one day 
versus two days in advance of the scheduled appointment. They found there was a 62% 
reduction in broken appointments among patients who received a confirmation call 
compared to the control group, but no significant difference between calls placed one or 
two days prior to the scheduled appointment (Christensen,	  et	  al	  2001). 
 In addition to the financial impact broken appointments have on a dental practice,  
 missed appointments prevent other patients from receiving care. Highly desirable 
appointment times, at the end or beginning of the day may take several weeks or months 
to schedule and a broken appointment is preventing others from taking advantage of these 
attractive time slots.  
 Although there are many methods available for confirming patient appointments, 
the system currently in place in my practice will be used to collect data.  
 

Research Design and Hypothesis /Variables 
 

Hypothesis 
An analysis of three different scenarios will be presented each with unique hypotheses. 
 
1.The null Hypothesis – There is no difference in the rate of broken appointments using   
      three methods of appointment confirmation: voice confirmation,     
                                       e-mail confirmation, voice message.  
     
Alternative Hypothesis- There is a significant difference in broken  

appointments between three methods of appointment     
               confirmation: voice confirmation, e-mail and voice message.  

α = .05 
Ho= µ 1 = µ 2 = µ 3       
H1= µ 1≠ µ 2 ≠ µ 3 
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2. The null hypothesis- There is no difference in broken appointments related to the  

number of days prior to the appointment the confirmation is 
made. 

Alternative hypothesis- There is a significant difference in broken appointments 
                                       based on the number of days prior to the appointment the    
                            confirmation is made. 
α = .05 
 Ho = µ1=µ2=µ3 
 H1= µ1 ≠µ2≠µ3 
 
3.  The null hypothesis- There is no difference in broken appointments based on the day 
      of the week the appointment scheduled.  
Alternative hypothesis-  There is a significant difference in broken appointments based     
       on the day of the week the appointment is scheduled.  
α = .05 
 Ho = µ1=µ2=µ3=µ4=µ5 
 H1= µ1 ≠µ2≠µ3≠µ4≠µ5 
 
 
Variables 
 
Confirmation method 
 
 Independent variables 

1. Voice verified confirmation method 
2. E-mail verified confirmation method 
3. Voice message 
 
Dependent variable 
 Broken appointment 

 
Number of days prior confirmation is made 
  
 Independent variables 
  Number of days (1,2,3) 
            
            Dependent variable 
            Broken appointment 
 
Day of the week appointment is scheduled 
 
            Independent variables 
            Days of the week (M, T, W, Th, F) 
            
            Dependent variable 
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            Broken appointment 
 
           
Variable descriptions 

1. A broken appointment is defined as an appointment where the patient does not                 
arrive for treatment without 24-hour notice of cancellation. 
2. Voice verification is a verbal confirmation with the patient or anyone who 
answers the phone at the preferred phone number. 
3. E-mail verification is sent to the patient and they have the option to confirm the  
 appointment by e-mail. 
4. Voice message- a message left on voicemail at the patient’s preferred contact      

             number. 
 5. Number of days confirmation- the number of days prior to the scheduled       
             appointment that it is marked confirmed. 
            6. Day of the week appointment is scheduled- Appointments are scheduled  
               Monday thru Friday. 

 
 

Voice verification may be problematic if it is confirmed with anyone other than the 
patient since the holder of the appointment may not receive the message. E-mail 
messages may be inconsistent, some replies go to junk mail and often email addresses are 
incorrect. Voice messages are unreliable since many patients rarely listen to their 
voicemail. The time of day that confirmation calls are made could produce a bias since 
calls are made between 9 am and 5-pm while many people are at work. Monday 
appointments are confirmed the Friday before the appointment rather than the day before 
since the office is closed on the weekend. Broken appointments tend to be seasonal and 
weather related. Patients who confirm by e-mail may be more likely to keep track of their 
appointments using their computer. 
 
Design 
  Data collected include all scheduled appointments at the Oceanview Dental 
practice Monday through Friday beginning 7/30/12 through 8/6/12. A full five days of 
data were collected to allow for analysis regarding the day of the week in relationship to 
broken appointment status. Appointment schedules with confirmation method were 
collected daily; the following day appointment schedule with broken appointments were 
collected and recorded in SPSS. 

The strength of the data collection is the system; the receptionist confirms the 
appointment and records the method directly into the appointment scheduler, thus it is 
fairly easy to track methods of confirmation. A potential weakness is that e-mail 
confirmations sometimes go to junk mail and thus are not recorded; in addition, email 
addresses are often inaccurate. Another weakness in the data collection process is the 
result of time limitations to collect adequate amounts of data. There are many factors 
influencing broken appointments, for example there may be seasonal fluctuations 
associated with last minute vacations or weather issues. There are a significant number of 
military families in the practice and often last minute deployment issue may affect 
appointment status. 
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Analysis 
Statistical Method 
 SPSS software to determine descriptive statistics will provide analysis of the 
central tendencies with a confidence interval of 95%. The analysis of variance (ANOVA) 
is a technique to test for statistical significance of the differences among means of more 
than one group, in this case, the independent variables. The independent variables, 
methods of appointment confirmation, days of the week are categorical and dependent 
variable, number of broken appointments is continuous. Assumptions include normal 
distribution, independent random samples, equal variances. 
A Post Hoc procedure (Scheffe test or Tukey procedure) will identity the differences in 
categories and help to control Type I errors.  
 
I.  Confirmation Method 
 
Independent variables 

1. Voice verified confirmation method 
2. E-mail verified confirmation method 
3. Voice message 
 

Dependent variable 
  Broken appointment 
 
Decision Rule  
df 1= K-1  3-1=2 
df 2=N-K  60-3=57 
F 2,57 ≈3.16 
Reject Ho if F≥ 3.16 
 

 

F= 13.317  Reject Ho 
p=. 000<α< .05 
 

 

 
 

 



	   6	  

  

  

 

 

 

Post hoc analysis- Tukey 
Voice verified and voicemail significant difference .000<. 05 
E-mail verified and voicemail significant difference .001<. 05 
Voice verified and e-mail sig .741> .05   No significant difference 
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*	  e-‐mail	  not	  calculated	  
	  
	  
	  
	  

	  

 

 
 
 
II. Number of days prior confirmation 
  
 Independent variables 
  # of days 1,2,3 
            
            Dependent variable 
            Broken appointment 
 
 

Method	   Mean	   Standard	  
Deviation	  

Voice	  
verified	  

1.11	   .315	  

Voicemail	   1.59	   .503	  
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Decision Rule 
 

 

df 1= K-1  3-1=2 
df 2=N-K  60-3=57 
F 2,57  3.16 
Reject Ho if F≥ 3.16 
F= 3.353 therefore reject Ho 
p=. 042<α< .05 
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Days	   Mean	   Standard	  

Deviation	  
1	   1.45	   .501	  
2	   1.15	   .362	  
3	   1.18	   .405	  
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Post hoc analysis- Tukey 
Confirmation 1 day to 2 = .041 <. 05 significant difference  
Confirmation 1day to 3 =. 206 > .05 no significant difference 
Confirmation   2 days to 3 =. 974 > .05 no significant difference  
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III. Day of the week appointment is scheduled 
 
            Independent variables 
            Days of the week (M, T, W, Th, F) 
            Dependent variable 
            Broken appointment 
	  
 
Decision Rule  
df 1= K-1  5-1=4 
df 2=N-K  60-5=55 
F 4,55 ≅ 2.53 
Reject Ho if F≥2.53 
 

 

F=1.044 Do not reject Ho 
p=. 393 >α = .05 
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Days	   Mean	   Standard	  Deviation	  
Monday	   1.18	   .405	  
Tues	   1.22	   .441	  
Wednesday	   1.10	   .316	  
Thursday	   1.27	   .467	  
Friday	   1.42	   .507	  
	  
Post hoc analysis- Tukey 
Monday	  	  	  	  	  	  	  	  	  	  1.0	  >	  .05	  no	  significant	  difference	  
Tuesday	  	  	  	  	  	  	  	  	  1.0	  >	  .05	  no	  significant	  difference	  
Wednesday	  	  .993	  >	  .05	  no	  significant	  difference	  
Thursday	  	  	  	  	  .998	  >	  .05	  no	  significant	  difference	  
Friday	  	  	  	  	  	  	  	  	  	  	  .619	  >	  .05	  no	  significant	  difference	  
	  

Summary/Discussion 

1. There	  is	  significant	  evidence	  that	  at	  α	  =>05,	  the	  mean	  appointment	  status	  
(kept,	  broken)	  is	  not	  equal	  for	  voice	  verify,	  e-‐mail	  verified	  and	  voicemail.	  

2. We	  have	  significant	  evidence	  at	  α	  =.05	  ,the	  mean	  appointment	  status	  is	  not	  
equal	  for	  one,	  two	  or	  three	  days	  prior	  confirmation.	  

3. We	  do	  not	  have	  significant	  evidence	  that	  at	  α	  =.05	  to	  show	  that	  the	  mean	  
appointment	  status	  for	  the	  day	  of	  the	  week	  appoints	  are	  scheduled	  are	  not	  
equal.	  

4. The	  overall	  broken	  appointment	  rate	  for	  the	  time	  period	  of	  July	  31	  to	  August	  
6	  equals	  26.7%.	  (This	  data	  is	  not	  typically	  included,	  however	  the	  office	  
manager	  requested	  it,	  therefore	  I	  included).	  
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In	  this	  small	  sample	  e-‐mail	  confirmation	  was	  constant	  with	  no	  broken	  
appointments.	  This	  may	  suggest	  patients	  who	  have	  access	  to	  email	  to	  
confirm	  appointments	  and	  are	  more	  likely	  keep	  their	  appointments.	  The	  
sample	  size	  was	  quite	  small	  and	  a	  very	  limited	  number	  of	  e-‐mail	  
confirmations	  were	  made.	  We	  may	  want	  to	  analyze	  a	  larger	  sample	  over	  a	  
longer	  period	  of	  time	  to	  compare	  results	  to	  this	  study.	  During	  the	  limited	  
time	  the	  data	  were	  collected,	  the	  overall	  broken	  appointment	  rate	  was	  
26.7%;	  this	  will	  have	  significant	  long-‐term	  financial	  consequences	  for	  the	  
practice	  due	  to	  lost	  revenue.	  The	  broken	  appointment	  fee	  is	  very	  difficult	  to	  
collect	  and	  will	  not	  offset	  the	  scheduled	  production	  for	  the	  missed	  
appointment.	  Anticipating	  the	  broken	  appointments,	  procedures	  may	  be	  
implemented	  to	  modify	  the	  schedule	  accordingly.	  For	  example,	  the	  voicemail	  
verification	  method	  seems	  less	  reliable	  than	  the	  e-‐mail	  method	  so	  double	  
book	  or	  stagger	  those	  appointment.	  	  

	  Broken	  appointments	  are	  not	  only	  a	  problem	  for	  dental	  offices	  but	  
also	  this	  issue	  transverse	  health	  care	  to	  various	  venues	  such	  as	  hairdressers,	  
day	  spas’	  and	  just	  about	  any	  business	  that	  schedules	  appointments	  resulting	  
in	  lost	  revenue.	  In	  an	  effort	  to	  curtail	  the	  problem	  different	  methods	  have	  
been	  instituted	  to	  reduce	  broken	  appointments.	  	  A	  careful	  statistical	  analysis	  
of	  one’s	  business	  may	  provide	  insight	  into	  the	  effectiveness	  of	  the	  
confirmation	  methods	  and	  provide	  accurate	  data	  leading	  to	  better	  solutions	  
for	  this	  vast	  problem.	  
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