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ABSTRACT: A no-show appointment is clinically defined as a scheduled appointment in which a patient 
fails to attend without prior notification to the provider or staff. In primary care clinics, no-show rates 
have been shown to range from 15% to 30%. Smaller studies have shown that interventions including 
phone calls, emails or text message reminders can reduce no-show rates.1–9 Our retrospective review 
sought to evaluate a similar intervention performed at the Multispecialty Residency Clinic (MSC). A 
test of two proportions was performed to evaluate the effect of a 24-hour reminder phone call. The 
no-show rate before initiating a 24-hour phone call was 17.8%, and following the intervention this 
rate improved to 16%, an observed reduction of 1.9% with a 95% confidence interval (CI) from 0.1% 
to 3%, p = 0.003. New patient encounters, established patient visits and cancellations were analyzed 
as secondary endpoints to further evaluate the effects of a reminder phone call. Our retrospective 
analysis is the largest to date regarding the effectiveness of utilizing phone call reminders to reduce  
no-show rates in the setting of a residency clinic and has confirmed a significant 2% reduction in  
no-show appointments.
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INTRODUCTION
A no-show appointment is clinically defined as a scheduled 
appointment in which a patient fails to attend without prior 
notification to the provider or office staff. In practice, no-shows 
often lead to poor continuity for patients and result in a loss of 
profitability for providers, medical groups and corporations.2 In 
2014, the study “Estimating the Cost of No-Shows and Evaluating 
the Effects of Mitigation Strategies” found that with office schedules 
based around 24 patient encounters per day, the daily loss of 
income due to no-shows could be as high as $1,019.29 per provider, 
or approximately 23.0%. In a medical training environment, these 
effects are compounded by a loss of an invaluable opportunity for 
education and experience. 

Studies have demonstrated no-show rates ranging between 
15% to 30% and in some extreme cases have reported no-show 
rates as high as 50% in a primary care setting and 60% in mental 
health clinics.3–6 Smaller studies have shown that interventions 
including phone calls, emails or text message reminders have led 

to improvement in no-show rates.7–11 In one study, “Effectiveness of 
Telephone Reminders in Improving Rate of Appointments Kept at 
an Outpatient Clinic,” a family medicine residency clinic performed 
a randomized control trial with an intervention of calling patients 
one day before their appointment: 479 patients were placed in the 
intervention and 424 in the control group. Their study revealed a 
reduction of no-show rates from 26% to 19% in the intervention 
group, which was accompanied by a concurrent increasing rate 
of cancellation.3 Another study performed in Veterans Affairs (VA) 
clinics compared reminder phone calls at 24 hours, 48 hours and 
72 hours prior to appointments.9 Results revealed a benefit in the 
24- and 48-hour group over the 72-hour group.9 

In February 2018, the MSC committee implemented a policy in 
which Medical Assistants (MAs) notified patients with a telephone 
call 24 hours prior to their scheduled appointment. The MSC is an 
urban ambulatory care center focused on resident education in the 
primary care setting. Our retrospective review of more than 17,000 
patient encounters is the largest to date and sought to evaluate the 
effects of a 24-hour reminder phone call on clinical no-show rates. 
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METHODS

Study Population

A retrospective analysis was performed on clinical data ranging 
from February 2015 to February 2019. Analyzed data included the 
numbers of no-show visits, cancellations, established patient visits 
and new patient encounters. Appointment rates before and after 
an intervention consisting of a 24-hour reminder phone call were 
compared for significance. Prior to the intervention there were a 
total of 13,373 visits with an additional 4,357 visits in the following 
year. Encounters evaluated in this study include appointments 
scheduled at the MSC. The patient population consists of 
approximately 50–60% Medicare and Medicaid patients.

Study Design

This was an empirical interventional study used to estimate the 
causal impact of an intervention on a target population without 
random assignment. In February 2019, a retrospective study was 
initiated to evaluate the effects of an intervention in which clinical 
staff would provide a telephone reminder to each patient 24 hours 
prior to their scheduled appointment. If the patient could not be 
reached by phone during regular business hours, a voicemail was 
left to remind patients about their scheduled appointment. Clinical 
data collected from February 2015–February 2019 included the 
numbers of appointments scheduled, cancellations, no-shows, 
established visits and new patient encounters. No-show rates were 
calculated by dividing the number of no-shows by the number 
of expected visits. This was done in both the control group from 
February 2015–February 2018 and the intervention group from 
February 2018–2019. Before intervention there were a total of 
13,061 expected visits and a calculated 18% of no-shows. The null 

FIGURE 1:

No-show visit rates by month showing modest reduction in no-show  

rates following 24-hour telephone reminder in February 2018.

hypothesis was established as “calling patients 24 hours before 
scheduled appointments will have no effect on improving no-
show rates.” The alternative hypothesis was established as “calling 
patients 24 hours before scheduled appointments will decrease 
no-show rates.” A test of two proportions (comparing the no-show 
rates before and after intervention) was done using Minitab 18.1 
(Minitab LLC, State College, PA) with a CI of 95% and an alpha of 
0.05. P-values were used to determine the significance of the 
study. A subgroup analysis was also performed between different 
populations before and after the intervention. This included the 
rate of cancellations, the rate of cancellations plus no-shows, the 
established patient visit rate and the new patient visit rate was 
analyzed between the non-intervention group and the intervention 
groups.

RESULTS

No-Shows

The no-show rate prior to initiating a telephone reminder was 
17.8%, which improved to 16% with intervention (Figure 1). The 
observed reduction in no-show rates with a 24-hour reminder call 
was 1.8% with a 95% confidence interval (CI) from 0.1% to 3%. This 
was determined to be a statistically significant difference with a 
p-value of 0.003. 
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Cancellations

The cancellation rate prior to initiating a telephone reminder 
was 7.0%, which increased to 9.9% following intervention (Figure 
2). The observed increase in the cancellation rate with a 24-hour 
reminder call was 2.9% with a 95% CI from –3.9% to –1.9%. This was 
a statistically significant difference with a p-value < 0.001. 

Established Patient Visit Rates

The established patient visit rate prior to initiating the telephone 
reminder was 66.7%, which increased to 68.8% following 
intervention (Figure 3). The observed increase in the established 
patient visit rate was 2.1% with a 95% CI from –3.7% to –0.1%, which 
was a statistically significant difference with a p-value of 0.008. 

FIGURE 2:

Cancellation rates by month showing a marked increase in cancellation rates with a 24-hour telephone reminder.
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FIGURE 3: 

Established patient visit rates by month showing a modest increase following 24-hour telephone reminder in 

February 2018.

New Patient Visit Rates

The new patient visit rate prior to initiating a telephone reminder 
was 8.5%, which decreased to 5.4% following the intervention 
(Figure 4). The observed decrease in the new patient visit rate was 
3.2% with a 95% CI from –2.4% to 4.0%. This was determined to be 
a statistically significant difference with a p-value < 0.001. 

FIGURE 4: 

New patient visit rates by month showing a marked reduction in new patient visits following 24-hour 

telephone reminder.
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DISCUSSION
Clinical no-shows are often a source of poor continuity for patients, 
a loss of profitability for providers and in a medical training 
environment, a loss of an invaluable opportunity for education and 
experience for residents. Many prior studies have indicated that no-
show rates in the primary care setting have ranged from 15–30% 
and can be as high as 50% in some cases.2–12 This data exemplifies 
the need for interventions to improve patient attendance and 
compliance. Our single-center retrospective large-scale study was 
performed at a multispecialty ambulatory care center primarily 
focusing on resident education. We evaluated the effects of a 24-
hour telephone reminder on no-show visit, cancellation, established 
patient visits and new patient encounter rates. Our study spanned 
a timeframe of four years and utilized data collected on more than 
17,000 patient encounters. 

Our findings were consistent with prior studies in which a 24-
hour phone call resulted in a reduction of clinical no-shows; 
however, the reduction was much more modest than that which 
has been previously established. Previous smaller studies have 
shown reductions in no-show rates to be as high as 7%,2 but our 
retrospective analysis reveals a reduction that appears to be 
much lower, approximately 1.8% (Figure 1). We believe that these 
results better approximate the effects of such an intervention in 
true clinical practice because of the volume of patient encounters 
encompassed during our study. 

Our results further mirrored that of prior studies in that 
cancellation rates increased with the 24-hour phone call reminder, 
from 7.0% to 9.9% (Figure 2). This 2.9% increase had a 95% CI from 
–3.9% to –1.9%, (-0.0386, –0.0194) and was found to be statistically 
significant with a p-value < 0.001. This increase in cancellation rate 
may have occurred due to two mechanisms. First, by notifying 
patients 24 hours before a scheduled appointment the opportunity 
for cancellation was made readily available. Second, we believe that 
part of our increased cancellation rate could be directly associated 
with the reduction in the no-show rates as patients who had 
planned to miss their appointment without notification and those 
who had forgotten their scheduled appointment were given an 
opportunity to cancel their visit. The combined cancellation and no-
show rate was found to increase by 1%, increasing from 24.8% to 
25.8%. This was found to have a 95% CI ranging from –2.5% to 0.4% 
(–0.0251, 0.0041) and found to be not statistically significant with a 
p-value of 0.150. 

In further analysis, our study also found an increase in the 
established patient visit rate of 2.1% (Figure 3), increasing from 
66.7% to 68.8%. This was found to have a 95% CI from –3.7% to 
–0.1% (–0.0367, -0.0056) and was found to be statistically significant 
with a p-value of 0.008. This increase in established patient visits 
mirrored the reduction in no-show rates. We suspect that this 
correlation occurred because as cancellations made appointment 
slots available, clinic staff could utilize the openings in the schedule 
for same-day sick or follow-up appointments as established patient 
visits. Our study also found a 3.2% decrease in the new patient 
visit rate with this intervention (Figure 4). Prior to the intervention, 
the new patient visit rate was 8.5% and decreased to 5.4% with a 
95% CI from –2.4% to 4.0% (0.0236, 0.0397). This was a statistically 
significant difference with p <0.001. We believe that this reduction 

may be multifactorial in nature and suspect that the reduction may 
not be solely related to our 24-hour phone call reminder policy. 
In October 2017, new opioid policies were initiated in the MSC 
in response to the opioid epidemic that resulted in established 
patients undergoing significant opioid weans. Additionally, new 
patients were informed prior to their scheduled appointments 
that chronic opioids would be continued at the discretion of 
their physician and may potentially not be continued at their 
current doses. Unfortunately, we were unable to identify which 
appointments were associated with patients on chronic opioids 
and those undergoing medication weans. Lastly, in December 
2017 the MSC was moved to a new location, which resulted in an 
increase in late arrivals or missed appointments; however, missed 
appointments associated with moving the clinic were not recorded.

During our analysis, we registered additional weaknesses 
associated with our study. We found that in clinical practice 
attempts to notify patients of an upcoming appointment with a 24-
hour phone call can often fail due to incorrect contact information 
or the inability to contact a patient, requiring a voicemail to be 
left. Unfortunately, as this was a real-world retrospective analysis 
of appointment data, we were unable to evaluate or track phone 
calls and associated appointments in which a voicemail message 
was recorded as opposed to a direct conversation. As noted above, 
we were unable to discern the effects that changing opioid policies 
and moving to a new location may have had on our clinical visit 
rates. One previous study in the Detroit metro area evaluated 
potential causes for those patients who did not show up to their 
appointments in the otolaryngology department in the Henry Ford 
Health System.13 It was determined that younger, Black and low-
income patients are significantly related to patient non-compliance 
with clinic appointments.13 It was also found that location of the 
appointment and means of transportation had an effect on no-
show rates.13 We did not perform subgroup analysis looking into 
our patient population age, ethnicity, means of transportation 
or socioeconomic status that may have impacted our results. 
Regardless of these weaknesses, we believe that the strength of 
our retrospective study lies in the breadth of visits encompassed in 
our analysis as well as the period of time spanned. To date we have 
been unable to find an equivalent study spanning such a period of 
time or encompassing the number of patient encounters present 
in our analysis. We believe that while some weaknesses may be 
present, this study represents the flow of a clinic in true practice 
and as a result is a better representation of such interventions than 
previously reported studies.

In the future, we plan to continue our investigation of the effects 
of various interventions on patient encounters. In Denver Health’s 
21st Century Care program, a before and after analysis compared 
no-show rates, attendance rates, cancellation rates and patient 
satisfaction scores with patients who opted into text message 
reminders to those who declined text message reminders. It was 
determined that the cancellation and no-show rates were lower, 
the attendance rate higher, and the patient satisfaction scores were 
higher in those patients who received text message reminders.14 

Based on this study and previous studies showing the impact of 
SMS messaging on no-show rates, it would be beneficial to try 
to incorporate SMS messaging to outpatient clinic patients.15–16 
Another study suggests that two of the top three given reasons 
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for missing appointments are forgetfulness and confusion over 
appointment time, date or location. It was also determined that 
patients tend to prefer a single reminder versus multiple reminders 
within two weeks of their scheduled appointment.17 Current 
purposed interventions include use of business cards at the point 
of hospital or emergency room discharge to increase new patient 
encounters in the clinic, and the use of text messaging in addition 
to a 24-hour phone call reminder to notify patients of existing 
appointments.

CONCLUSION 

This is a single-center retrospective large-scale study in which 
we evaluated the effects of a 24-hour telephone reminder on 
no-show visit, cancellation, established patient visit and new 
patient encounter rates. The MSC is an urban ambulatory care 
center focused on resident education in the primary care setting. 
Our study spanned a timeframe of four years and utilized data 
collected on more than 17,000 patient encounters. Our study was 
the largest single-center retrospective study to evaluate clinical 
no-show rates with an intervention of a phone call to patients 
prior to their appointment. Similar smaller studies showed 
reduction in no-show rates. However, we believe that our results 
better approximate the effects of such an intervention in true 
clinical practice given the large scale of patient encounters. Our 
study shows a statistically significant reduction in no-show rates 
with just a simple phone call. Decreasing the no-show rates in 
an ambulatory clinic will not only reduce loss of wasted time and 
reimbursement, but it will also provide greater opportunity to 
improve preventative medicine within a community. Something 
as simple as a phone call can help encourage patients to attend 
their next appointment and give them a chance to obtain the 
medical care that they need. Further potential studies would try to 
correlate decrease in no-show rates with hospitalization rates and 
incorporation of SMS reminders. 
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