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a  b  s  t  r  a  c  t

No-show  appointments  significantly  impact  the  functioning  of  healthcare  institutions,  and  much  research
has been  performed  to  uncover  and  analyze  the factors  that  influence  no-show  behavior.  In spite  of
the  growing  body  of  literature  on  this  issue, no  synthesis  of  the state-of-the-art  is presently  available
and  no  systematic  literature  review  (SLR)  exists  that  encompasses  all  medical  specialties.  This paper
provides  a SLR of  no-shows  in  appointment  scheduling  in  which  the  characteristics  of existing  studies
are  analyzed,  results  regarding  which  factors  have  a higher  impact  on  missed  appointment  rates  are
synthetized,  and  comparisons  with  previous  findings  are  performed.  A total  of 727  articles  and  review
papers  were  retrieved  from  the Scopus  database  (which  includes  MEDLINE),  105 of which  were  selected
for  identification  and  analysis.  The  results  indicate  that  the  average  no-show  rate  is  of  the  order  of  23%,
tatistical analysis
ystematic review

being  highest  in  the African  continent  (43.0%)  and  lowest  in Oceania  (13.2%).  Our  analysis  also  identified
patient  characteristics  that  were  more  frequently  associated  with  no-show  behavior:  adults  of  younger
age;  lower  socioeconomic  status;  place  of residence  is  distant  from  the  clinic;  no  private  insurance.
Furthermore,  the  most  commonly  reported  significant  determinants  of no-show  were  high  lead  time
and  prior  no-show  history.

©  2018  Elsevier  B.V.  All  rights  reserved.
. Introduction

No-show appointments (also commonly referred to as broken
r missed appointments) are a burden to essentially all healthcare
ystems, significantly impacting revenue, cost and use of resources
1,2]. It is a well-known fact that no-show decreases the provider’s
roductivity and efficiency, increases healthcare costs, and limits
he health clinic’s effective capacity [3,4]. Negative effects are also
elt by patients who keep their appointments, such as dissatisfac-
ion with high waiting time and perception of overall decrease
n service quality [2,5,6]. In addition to creating financial costs
or providers, non-attendance generates social costs related with
nused staff time, ineffective use of equipment and possible misuse
f patients’ time [6].

There is a general consensus in literature regarding the fact

hat no-show does not occur arbitrarily and several studies have
dentified the need to statistically analyze the factors that influ-
nce its behavior in order to improve healthcare processes and
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dampen the effects of missed appointments. A number of the
most recent of such studies attest to the existence of a relation-
ship between no-show rates and patient behavior [4,7–10]. By
evaluating this relationship through univariate and/or multivari-
ate statistical methods, several works have proposed interventions
to mitigate the negative effects of missed appointments [2,4], such
as: overbooking [11–14], open access [15], appointment reminders
[5], best management practices, among others.

There is a markedly growing interest from the healthcare com-
munity in uncovering and understanding the issues involved in
no-show behavior. However, given the variability in context and
specificities of health care delivery and systems, it is unlikely that
a general agreement may  be reached regarding the variables that
statistically influence no-show behavior. Nevertheless, by aggre-
gating studies that report on a range of different medical specialties
and continents, and make use of distinct methodologies for data
analysis, it is possible to identify the determinants that have been
most frequently considered significant and their effect on no-show.
Moreover, although a comprehensive synthesis of the state-of-the-
art in this field would be of great value to researchers, practitioners,

and hospital administrators alike, to the best of our knowledge, no
updated systematic literature review (SLR) exists.

This paper addresses the aforementioned shortcomings by pro-
viding a SLR of no-show in appointment scheduling. The goals are
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Table  1
Query used for data collection.

Keywords

(i) no-show OR non-attendance OR missed appointment OR failed
appointment OR fail* to attend

(ii)  appointments
(iii) facto* OR variabl* OR determinan* OR reaso* OR characteristic*

OR  predic*
(iv) (i) AND (ii) AND (iii)
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(v) only reviews/articles in English
(vi) (iv) AND (v)

hreefold: for one, we provide an overview of the characteristics
f existing studies in terms of their methodology, continent where
he study was undertaken, medical specialties involved, dependent
ariables considered, and values of no-show rates. In addition to
hat, we report on the most common tendencies across surveyed
tudies and detect patterns that emerge. Finally, we  discuss our
ndings in light of previous literature reviews [16–18].

Of note, we adopt the Preferred Reporting Items for Systematic
eviews and Meta-Analyses (PRISMA) guidelines [19] and organize
he remainder of this paper as follows. In Section 2 we detail how
ata collection and study selection were performed, and report on
he methods used for handling such data. Section 3 contains a com-
lete account of the studies screened, assessed for eligibility, and

ncluded in this review, with reasons for exclusions at each stage,
long with the results of our analysis. Finally, we  summarize our
ain findings and present a general interpretation of the results
ith implications for future research in Section 4.

. Methods

This work entails a SLR of existing studies on no-show in
ppointment scheduling. As such, we rely on qualitative, non-
tatistical tools for integrating, evaluating and interpreting results
urrently available in literature [20]. In what follows we  describe
ur search strategy, recount eligibility criteria for study selection,
nd elaborate on our methodology for analyzing the surveyed stud-
es.

.1. Data collection

For data collection we used Scopus database [21], which is
he largest online database of peer-reviewed literature, including

EDLINE, and performed a keyword-driven search strategy. The
eywords were selected so as to yield a unified query for our sys-
ematic search, as shown in Table 1. In order to ensure that the
esults of our search would not be unduly constrained, synonyms
or “no-show” were used as keywords (see item (i) in Table 1).

oreover; given that this review focuses on studies dealing with
tatistical analysis of determinants for no-show; synonyms for
determinants” were also added to the query (see item (iii) in
able 1). Our search spanned publications from 1980 until July of
016 and comprised the fields “title”; “abstracts”; and “keywords”
ith no limitations with regards to the field “journals”. Finally; it is
orthwhile to mention that an advanced search was performed

o as to retrieve different spelling occurrences of the keywords
e.g.; “no show” instead of “no-show”) in both the singular and
lural forms. We  note that in the query; the asterisk (*) is used
s a substitute for a variable number of characters.

.2. Study selection
The first step in study selection was formulating eligibility cri-
eria, which we defined in terms of desirable characteristics of the
tudy. The list of criteria comprised the following items: (1) Study
y 122 (2018) 412–421 413

does not deal strictly with research in the medical field related
to clinical treatment or diseases; (2) Study deals with no-show
in the health sector; (3) No-show analysis is one of the study’s
research goals, and no-show is not merely cited as a problem or
outcome; (4) Study does not deal exclusively with methods for
intervention that improve no-show, including interventions with
appointment reminders; (5) In the study, no-show is treated as
a dependent variable, not as an explicative variable; (6) Study’s
research method is not based solely on descriptive statistics; study
does not recount only self-reported or disease-related reasons for
no-show; (7) Study does not deal with appointment making sys-
tems without analyzing factors that lead to no-show; (8) Study does
not perform no-show analysis for other purposes (e.g., lean service,
no-show with quality control, etc.). The studies whose abstract did
not meet any number of the above criteria were excluded from
further analysis.

The second step consisted of reading the studies that both
passed the eligibility criteria and were available online, at which
time we verified the need to define two  additional constraints. The
first such constraint (C1) had to do with the fact that some papers
described no-show as an interruption in the patient’s treatment,
instead of as an appointment that had been scheduled and was not
attended. The second constraint (C2) related to our assessment of
the quality of the research documented in the paper, which we
deemed to be poor in cases where statistical results were shown
without any mention of the statistical test and/or model used, as
well as in cases when a statistical technique was cited, but no results
were presented.

As a final step, we  manually screened the references of selected
papers and were able to identify a small number of relevant studies
that had not been previously retrieved, but nonetheless warranted
consideration in our analysis.

2.3. Analysis of surveyed studies

The analysis of surveyed studies followed a stepwise approach
that included pre-analysis, material exploration, and treatment,
inference and interpretation of results [22]. Pre-analysis consisted
of skimming the selected papers with the intent of identifying the
general idea conveyed by each study. During this step, we  iden-
tified relevant study components, from which the following units
of analysis were selected: characteristics of the patient, appoint-
ment, clinic and provider; medical specialty analyzed in the study;
continent where the study was performed; year when the study
appeared; choice of statistical method and dependent variable; and
reported value of no-show rate.

The second step, material exploration, entailed a structured
exploration of the documents. Information on the units of analysis
was collected and data were organized using a concept matrix. The
last step of our analysis consisted of interpreting the results. The
determinants of no-show that were more frequently considered
significant were identified and their reported effects on no-show
rates synthetized. In addition, average no-show rates were com-
puted considering different continents, specialties, and publication
dates.

3. Results and discussion

Our search using the Scopus database yielded a total of 727
papers, three of which were duplicates, so that 724 papers were
screened for eligibility based on their title and/or abstract. The

remaining 230 papers were screened based on their complete text
using eligibility criteria as well as the additional constraints defined
in Section 2.2. A total of 105 papers and three literature reviews on
the subject of interest were retained. Although these review papers
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Fig. 1. Stepwise d

ere not SLR, they offer a basis of comparison for our results, and
ere thus excluded from our analysis. Fig. 1 details the number of

tudies screened, assessed for eligibility, and included in the review,
ith reasons for exclusion at each stage.

Once study selection had been performed, the following char-
cteristics were examined: continent where study was performed;
edical specialties contemplated; number of cases analyzed; aver-

ge no-show rate computed; basis for computing no-show rate;
ethodology for statistical analysis (see Appendix A.1 in Supple-
entary material for a summary of study characteristics, ordered

y increasing publication year). Of note, although the number of
ases varies considerably among studies, this variation does not
ffect the results of our systematic review, given that we  do not
erform a statistical analysis of effect sizes.

Significant variability was verified with regards to the basis for

omputing the no-show rate among the studies investigated: while
ome researchers computed it across all appointments available in
ecord for each patient, others took into consideration only new
atient or follow-up appointments. We  found the overall average
llection process.

no-show rate across all studies to be 23.0%, with a minimum rate
of 4.0% at intravenous therapy clinics and a maximum rate of 79.2%
at physiotherapy clinics. These values are in good agreement with
previous reports in which the no-show rates were found to vary
from 3% to 80%, depending on the patient population and type of
clinic [23].

The value of the average no-show rate also varied with regards
to the continent where the study was  performed, the year the
study appeared, and the medical specialty considered in the study.
The highest average no-show rate was  reported in studies from
the African continent (43.0%), followed by those in South America
(27.8%), Asia (25.1%), North America (23.5%), Europe (19.3%) and
Oceania (13.2%). The median no-show rate, considering all conti-
nents and medical specialties, has also decreased over time, as can
be seen in Fig. 2, which shows the boxplot of no-show rates by

decades.

In Fig. 3, no-show rates for different medical specialties are
shown in boxplot. The term “Others” encompasses pulmonary
tuberculosis, intravenous therapy, rheumatology, hand surgery,
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Fig. 2. Boxplot of no-show rat
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analysis increased with time. In fact, only 11 out of the 32 studies
Fig. 3. Boxplot of no-show rates grouped by medical specialty.

rology, ophthalmology, obstetrics/gynecology, and oncology,
hile the term “Various specialties” refers to studies that analyzed

everal different types of clinics. The lowest median no-show rates
ere associated with other specialties (11.2%), followed by medi-

al examination clinics (14.6%) and pediatrics (17.0%). In contrast,
hysiotherapy had the highest median no-show rates (57.3%), fol-

owed by endocrinology (36.0%) and cardiology (30.0%).
It is worthwhile to highlight the variability in the number of

apers across different medical specialties and continents. In effect,
sychiatry and primary care were the most investigated specialties
n papers dealing with determinants of no-show in appointment
cheduling. Furthermore, more papers reported on studies per-
ormed in North America than in all other continents combined.
f note, while a minority of primary care studies consider all age
es grouped by decades.

groups, studies listed under “Pediatrics” account only for child
patients, but comprise pediatric primary care as well as other
pediatric subspecialties (pulmonology, allergology, autism, derma-
tology).

In addition to the aforementioned characteristics, we also com-
pared the type of dependent variable used in the studies, as well as
how researchers defined such variable. In over half of the surveyed
studies, the dependent variable of choice was show vs. no-show
taking into account all appointments or patients, but a smaller
number of studies specifically analyzed missed first appointments
or missed follow-up appointments or missed most recent appoint-
ments. The dependent variable’s definition was also not consistent
across studies [17]. In most cases, no-show was defined as a missed
appointment that was  not previously cancelled by the patient
[17,24–28]. However, some researchers considered that appoint-
ments rescheduled [9] or cancelled belatedly by the patient [10,29]
also constituted no-show. Moreover, while in some cases the unit
of analysis corresponded to all appointments made at the clinic
[10,30,31], in other cases only the first [7,32,33], or most recent
[8,9], or follow-up [29,35,36] appointment was taken into consid-
eration.

With regards to the methodology for statistical analysis, the
great majority of studies performed some type of univariate anal-
ysis and in most cases a multivariate analysis ensued. Of note,
the most common types of univariate analysis were chi-squared
tests (for categorical variables) and t-tests (for continuous vari-
ables). Over half of the surveyed studies performed multivariate
analysis in the form of Multiple Logistic Regression (MLR) mod-
els. Interestingly, the number of studies that conducted this type of
that appeared between 1981 to 2004 produced MLR models, but
the numbers jump to 45 out of 73 between 2005 and 2016. This
trend reveals a shift from descriptive towards inferential statis-
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ical models and is unsurprising given the limitations associated
ith the former, such as the inability to establish relationships

etween different factors. Recent studies have increasingly sought
o simultaneously account for more than one factor and thus report

 more comprehensive analysis (see Appendix A.2 in Supplemen-
ary material for a comprehensive account of the type of dependent
ariable and statistical analysis performed in each study, ordered
y increasing publication year).

Finally, we contrasted the determinants of no-show as well as
heir effect on no-show. We  begin by reporting on factors related
o patient demographics, namely age, gender, race, socioeconomic
tatus, marital status, and level of education. The majority of
tudies found age to be inversely proportional to the proba-
ility of appointment no-show: young adults were the most

ikely to miss their appointments [4,7–10,12,24,28,32,37–72]
nd, in pediatrics, the likelihood of no-show increased with
he child’s age [30,34,73–75]. Most studies found gender not
o be a statistically significant predictor of no-show, but a
ew studies reported that men  were more likely to miss their
ppointments than women [4,8,25,32,33,40,41,45,63,72,76–78].
inority groups were consistently associated with increased

o-show, but not surprisingly different groups were considered
inorities in different countries (e.g., indigenous population in
ustralia; Hispanics and Afro-Americans in the United States)

7,9,25,26,28,30,34,43,46,52,57,66,68,70,71,75,79–85]. Lower
ocioeconomic status [9,28,41,50,58,66,86] was also found to
orrelate with increased no-show, and although marital status
as not found to be a significant predictor in most studies, some

tudies suggested that married patients have a lower risk of
o-show [4,7,12,44,64,85,89]. The great majority of studies that
nalyzed the patient’s education level did not find significance in
his factor [33,46,49,53,58,66,90,93,100,114,115,120]. However,
ne study reported that lack of formal education increased the
isk of a patient missing an appointment by 30% when compared
o patients with any level of education, and by almost 60% when
ompared to patients with a university degree [65]. For pediatric
ppointments, lower parental educational level was associated
ith increased no-show behavior [87].

Next we report on characteristics of the appointment, such
s lead time (time interval between the date when the appoint-
ent is registered in the clinic’s scheduling system and the

ctual appointment date), prior no-show history (existence of
reviously missed appointments by the patient), date and time
f appointment, source of referral, type of visit, and number of
reviously scheduled visits. In the majority of studies, lead time
as found to be the most important predictor of no-show: the

reater the number of days between the date of appointment
cheduling and that of the appointment, the greater the risk of no-
how [4,8,12,26,27,31,32,34,37,40,45,47,52,55,57,58,64,67,70,79,
1–85,88,90–99]. Prior no-show history was  also found
o be a strong predictor: patients who had missed previ-
us appointments were more likely to miss their next one
8,9,12,34,37,41,52,67,75,88,96,100–102], but findings were
ot consistent with regards to the specific number of pre-
iously missed appointments. In most studies, day of the
eek [12,54,56,60,62,67,77,81,84,93,94,96,98,105,107,108]

nd month of appointment [57,72,79,84,91,93,103–106,113],
s well as appointment time [8,12,56,57,59,60,62,63,67,75,77,
80,91,93,98,103,109] were not found to be significant predic-
ors of no-show. Nevertheless, among the studies that found
ignificance for day of the week, approximately half reported
ighest nonattendance rates on Mondays [8,10,47,67,72,102],

hile almost one third claimed that no-show peaked on Fridays

34,39,42,75]. Appointments scheduled through referral of another
rovider were at a lower risk of no-show when compared with
ppointments scheduled by the patients themselves or through
y 122 (2018) 412–421

other sources [47,86,95]. Furthermore, most studies found the type
of visit to be significant, but while some reported that new patient
visits [52,60,93,105] were at an increased risk of no-show, others
verified that follow-up visits [56,64,75,96,104] were more prone to
be missed. The great majority of studies that analyzed the number
of previously scheduled visits found this factor to be a significant
determinant of no-show. However, there were mixed reports with
regards to the effect: four out of seven studies concluded that the
number of previously scheduled visits was inversely proportional
to the number of missed appointments [36,50,71,84], while the
opposite effect was observed in the remaining three studies
[12,43,48].

Finally, we report on other characteristics. The form of payment
for medical services was  found to be a significant predictor of no-
show in most studies. Insured patients were more likely to attend
their appointments than those responsible for paying their own
medical expenses [4,24,29,50,66–68,82–84,102,110,111]. Several
studies reported that patients with private health insurance were
less likely to miss their appointments than patients with pub-
lic insurance [24,29,51,66,68,69,83,84,98,102,108,110,115,121]. In
the USA, no-show behavior was  more common among Medicaid
patients than among Medicare patients (note that Medicaid and
Medicare are social health programs funded by the USA federal
government, but for the purposes of our study, they were treated
as public health insurance) [24,51,68].

Most studies that analyzed the distance to/from the clinic
also reported this factor to be predictive of no-show behavior
with a directly proportional effect on the likelihood of no-show
[12,29,30,34,35,37,75,83,97,98,106,109,112,113]. The estimated
distance between the clinic and the patient’s home was  evaluated
through information on the zip codes of the clinic and the patient’s
place of residence. Additionally, the majority of studies that found
significance for provider type reported that greater experience on
the part of the provider (e.g., physicians vs. residents or residents
vs. medical students) was  linked with decreased no-show behav-
ior [8,24,27,31,54,60,84]. All of the studies that analyzed different
specialties found the type of specialty to be a significant predictor
of no-show behavior [10,26,32,52,115]. Moreover, patients with a
registered contact number at the clinic were less likely to miss their
appointments [52,69,91].

Factors such as the patient’s medical history, clinical diagno-
sis and use of medication were also found to influence no-show
behavior. The patient’s medical history (i.e., whether the patient
had a medical condition) was  found to significantly affect no-
show behavior by the great majority of studies that analyzed
this factor [12,29,36,59,66,78,101,112]. Its effect was  found to be
dependent on the type of condition, e.g., HIV patients were less
likely to miss their appointments [78], while patients diagnosed
with depression were more likely to no-show [66]. Different stud-
ies analyzed the effect of distinct clinical diagnoses on no-show
behavior. Patients diagnosed with either low glycemic blood sugar
[44], psychiatric disturbances [38,48,107] or arterial coronary dis-
ease [25] were found to be more likely to miss their appointments.
Moreover, use of psychiatric medication and/or anti-depressants
[33,46,50,73], as well as substance abuse (tobacco, drugs and/or
alcohol) [29,33,36,49,59,64,65,85,91] were also associated with an
increased risk of no-show.

Of note, the above discussion contemplates the most frequently
analyzed determinants, but other factors were also reported in a
limited number of studies. Table 2 summarizes our findings related
to determinants of no-show and provides a complete account of
all factors assessed in the studies we reviewed. The number of

studies that found each determinant to be significant (or not signifi-
cant) and the corresponding relative percentage are given under the
header “N (%)”. The references associated with studies that found
(or did not find) significance are provided under the header “Refer-
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Table 2
Number of studies that found (or did not find) significance in determinants.

Determinants Significant Not significant Total

N (%) References N (%) References N

Age 55 (55.6) [4,7–10,12,24,28,30,32,34,37–75,79,82,87,102,113] 44 (44.4) [25,26,29,33,35,36,76–81,83–86,88,89,92–101,103,106–111,114–122] 99
Gender  20 (22.2) [4,8,10,25,32,33,40,41,45,55,63,72,75–79,83,88,120] 70 (77.8) [7,9,24,26,28–30,34–36,38,39,42–44,46–50,52–54,56,57,59–62,67–69,

71,73,79–81,84,85,87,89–93,94–101,103,105,106–117,119,121,122]
90

Lead  time 41 (83.7) [4,8,12,25–27,31,32,34,35,37,40,45,47,52,55,57,58,64,67,
70,79,81–85,88,90–99,102,117,122]

8 (16.3) [41,75,80,86,100,109,115,119] 49

Health  insurance/Form
of payment

24 (61.5) [4,24,26,29,34,43,46,50,51,66–69,75,82–84,98,102,108,110,111,115,121] 15 (38.5) [8,12,28,38,48,56,58,72,74,86,87,90,95,117,120] 39

Appointment time 17 (47.2) [4,9,26,30,34,42,54,55,72,79,81,92,96,102,104,107,122] 19 (52.8) [8,12,56,57,59,60,62,63,67,69,75,77,79,80,91,93,98,103,109] 36
Distance  20 (60.6) [7,12,29,30,34,35,37,41,52,69,72,75,83,93,97,98,106,109,112,113] 13 (39.4) [4,9,28,43,48,59,76,85,88,100,108,115,117] 33
Race  17 (56.7) [7,9,26,28,34,38,43,52,66,68,74,75,82–85,117] 13 (43.3) [8,29,36,37,58,61,87,88,98,110,112,120,121] 30
Day  of the week 14 (48.3) [7,8,10,34,39,42,54,63,67,71,72,75,102,103] 15 (51.7) [12,56,60,62,69,77,81,84,93,94,96,98,105,107,108] 29
Ethnicity  11 (52.4) [7,25,30,46,57,66,70,71,79–81] 10 (47.6) [8,58,64,65,74,90,97,100,112,121] 21
Marital  status 8 (38.1) [4,7,12,44,64,73,85,89] 13 (61.9) [8,33,53,58,65,66,82,87,97,100,109,114,120] 21
Type  of visit 11 (55.0) [4,26,34,56,60,64,75,93,96,104,105] 9 (45.0) [26,27,30,36,37,67,72,98,108] 20
Source  of referral 11 (57.9) [40,45,[47,86,89,94,95,97,106,113,116] 8 (42.1) [26,42,64,83,90,107,118,119] 19
Month  of appointment 7 (38.9) [10,34,54,69,75,96,108] 11 (61.1) [57,72,79,84,91,93,103–106,113] 18
Clinical  diagnosis 10 (55.6) [25,35,44,48,73,76,89,107,113,114] 8 (44.4) [9,42,46,62,97,106,112,117] 18
Prior  no show history 15 (88.2) [8,9,12,34,37,38,41,52,67,75,88,96,100–102] 2 (11.8) [73,98] 17
Educational level 3 (20.0) [65,87,88] 12 (80.0) [33,46,49,53,58,66,90,93,100,114,115,120] 15
Provider  type 9 (60.0) [8,24,27,31,39,54,60,63,84] 6 (40.0) [25,43,48,82,92,111] 15
Substance  abuse 9 (69.2) [29,33,36,49,59,64,65,85,91] 4 (30.8) [12,48,93,109] 13
Medical  history 9 (75.0) [12,29,36,38,59,66,78,101,112] 3 (25.0) [41,61,65] 12
Employment status 4 (36.4) [53,65,73,88] 7 (63.6) [38,46,49,58,89,100,109] 11
Language  proficiency 5 (45.5) [8,34,51,56,67] 6 (54.5) [36,64,68,75,90,110] 11
Socioeconomic status 7 (63.6) [9,28,41,50,58,66,86] 4 (36.4) [36,49,87,114] 11
Season  of the year 4 (40.0) [8,12,85,80] 6 (60.0) [7,26,27,59,62,81] 10
Type  of procedure 5 (55.6) [36,55,79,99,121] 4 (44.4) [35,78,94,114] 9
Number  of previously

scheduled visits
7 (77.8) [12,36,43,48,50,71,84] 2 (22.2) [42,49] 9

Characteristics of the
clinic

2 (28.6) [10,51] 5 (71.4) [27,30,78,96,108] 7

Weather  1 (14.3) [96] 6 (85.7) [4,42,77,98,102,105] 7
Symptoms  5 (100.0) [40,58,90,93,97] 0 (0.0) 5
Specialty  5 (100.0) [10,26,32,52,115] 0 (0.0) 5
Citizenship 2 (40.0) [56,76] 3 (60.0) [64,93,114] 5
Use  of medication 4 (80.0) [33,46,50,73] 1 (20.0) [90] 5
Telephone  number

recorded
3 (75.0) [52,69,91] 1 (25.0) [87] 4

Transportation to/from
clinic

2 (50.0) [87,118] 2 (50.0) [38,100] 4

Religion  1 (25.0) [53] 3 (75.0) [34,75,100] 4
Residence

(Urban/rural)
3  (75.0) [40,85,117] 1 (25.0) [111] 4

Year  of appointment 3 (75.0) [30,75,106] 1 (25.0) [54] 4
Hospital  admissions 1 (33.3) [12] 2 (66.7) [44,52] 3
Referral  method 1 (33.3) [30] 2 (66.7) [96,119] 3
Family  support 2 (100.0) [46,61] 0 (0.0) 2
Days  since last

appointment
1 (50.0) [12] 1 (50.0) [42] 2

Provider  gender 0 (0.0) 2 (100.0) [60,82] 2
Residency  status 0 (0.0) 2 (100.0) [56,101] 2
Season  of birth 1 (100.0) [56] 0 (0.0) 1
Family  physician 0 (0.0) 1 (100.0) [56] 1
Provider  age 1 (100.0) [60] 0 (0.0) 1
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nces”. The total number of studies that analyzed each determinant
s also shown.

We end this section with a discussion of our findings in light
f previous literature reviews [16–18]. Of note, the three review
apers considered in this comparison are traditional literature
eviews, and, to the best of our knowledge, no systematic reviews
xist that deal with no-show predictors without limiting the type
f medical specialty under analysis. Ordered by increasing publica-
ion year, the first review paper we examine, henceforth referred
o as P1, appeared in 1980 [16]. It scrutinized 83 studies published
etween 1953 and 1979, most of which focused on psychiatric and
ediatric patients, and only a number of which dealt with predic-
ors of no-show. P1 also found that patients who were more likely
o miss their appointment were young adults with lower socioeco-
omic status and education level, psychiatric disturbances, alcohol
nd/or drug dependency, as well as a history of previously missed
ppointments. Increased lead time was also found to correlated
ith increased no-show.

The second review paper we examine, referred to as P2,
ppeared in 1992 and screened approximately 40 studies pub-
ished between 1977 and 1990 [17]. P2 found higher lead time
o be the most significant predictor of increased no-show. Addi-
ionally, patients who were young adults with less critical medical
onditions and prior no-show history were more likely to miss
heir appointments. The form of payment for medical services was
lso deemed a significant predictor, with insured patients incurring
n less no-show than those paying their expenses out-of-pocket.
ncreased no-show was also associated with psychiatric distur-
ances and substance abuse.

The third and most recent review paper we examine, which
e will refer to as P3, appeared in 1998 [18]. P3 investigated 26

tudies published between 1985 and 1995, and assessed thirteen
redictors of no-show. Unlike P1, P2 and our work, P3 focused on
nalyzing the relative significance of these predictors, instead of
erifying how they affect no-show behavior. It reported that fac-
ors such as waiting time, form of payment for medical services,
umber of previous visits, previous no-show behavior, source of
eferral, and date/time of appointment were consistent predictors
f no-show. Additional factors such as transportation, socioeco-
omic status, and education level were deemed reasonably good
redictors of no-show. In contrast, age, gender and race were found
o have questionable predictive power.

Contrasting the findings of P1, P2 and P3 with those of this
ork, there is concordance with regards to the significance of lead

ime in predicting no-show behavior, in that higher lead times
ave been consistently associated with an increased risk of missed
ppointments. All reviews also agree on the discovery that patients
ith prior no-show history are more likely to miss their next

ppointment. Furthermore, P1, P2 and P3 have attested to the sig-
ificance of socioeconomic status in predicting no-show behavior,

n agreement with this work. There is less consistency, however,
n accounting for other factors. For one, P1 and P2 reported that
ounger adults miss their appointments with more frequency than
ther age groups, a finding that is consistent with this work, but
ot with P3. In addition, P3 did not find race to be a significant
redictor of no-show, unlike P1, P2 and this work. Moreover, the
orm of payment for medical services was not deemed significant
n P1, while P2 and this work propose that insured patients are less
ikely to miss their appointments than uninsured ones. This work
lso suggests that day/time of appointment have little influence on
o-show behavior, in accordance with P1. In contrast, patients with
sychiatric disturbances were found to be more likely to miss their

ppointments both in P1 and in this work, and all reviews, includ-
ng this work, have associated substance abuse with an increased
isk of no-show. Lastly, contradicting P1, P2 and P3, this work found
y 122 (2018) 412–421

that the distance from the patient’s home to the clinic was not only
significant, but directly proportional to the likelihood of no-show.

4. Conclusion

This work integrates and summarizes the findings of 105 papers
dealing with determinants of no-show in appointment schedul-
ing. The average no-show rate across all studies was found to be
23.0%, and further analysis revealed that this rate was  highest in
the African continent (43.0%) and lowest in Oceania (13.2%). We
also verified that psychiatry and primary care were the most inves-
tigated specialties, and that various statistical methods were used
in the reviewed papers to identify significant predictors of no-show,
among which the most common were chi-squared tests, t-tests and
multiple logistic regression models. Additionally, in the majority
of surveyed studies, the most important factors to influence no-
show were found to be lead time and prior no-show history. We
also identified patient characteristics that were more frequently
associated with no-show behavior: adults of younger age; lower
socioeconomic status; place of residence is distant from the clinic;
no private insurance. Furthermore, patients with psychiatric dis-
turbances, those taking psychiatric medication and/or making use
of tobacco, drugs and/or alcohol were also frequently found to be
more likely to miss their appointments.

Our findings are useful to providers, hospital administrators and
researchers alike. For one, knowledge of how certain factors impact
no-show behavior is important when devising interventions to
mitigate the negative effects of missed appointments on provider
productivity and hospital efficiency. As such, the results put forth
in this review could be used to substantiate changes in schedul-
ing policies and overbooking, as well as to propose improvements
in management practices. In addition, this work may be used as
guide for researchers who  seek to explore literature dealing with
determinants of no-show in appointment scheduling in a fast and
detailed manner.

Leveraging the fact that appointment cancellations and no-show
do not occur randomly, future risks of no-show may be predicted
for individual patients. By amassing and organizing up-to-date
knowledge of the factors that influence no-show behavior, this
work lays the foundation for the design of statistical tools that
increase and ultimately maximize productivity in the clinic. Our
ongoing research deals with the development of models for predict-
ing patient no-show behavior and their subsequent incorporation
into a novel appointment scheduling system, whose use should lead
to improved organizational performance.
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