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to predict the risk of missing

Les rendez-vous manqués représentent un probleme important, tant du point de vue
de la santé des patients que du point de vue économique. Pourtant peu d’'études se
sont penchées sur le sujet, particulierement dans une population d’adolescents.

Les buts de cette étude étaient de caractériser les adolescents qui sont a risque de
mangquer ou d’annuler leurs rendez-vous dans une clinique ambulatoire de santé
pour adolescénts, de comparer les taux des rendez-vous manqués et annulés entre
les différents intervenants et d’estimer I'efficacité d’une politique de taxation des
rendez-vous mangués non excusés. Finalement, un modéle multi-niveau markovien
a été utilisé afin de prédire le risque de manquer un rendez-vous. Ce modele tient
compte du passe de 'adolescent en matiére de rendez-vous manqgués et d’autres co-
variables et permet de grouper les individus ayant un comportement semblable. On
peut ensuite predire pour chaque groupe le risque de manquer ou annuler et les co-
variables influengant significativement ce risque.

Entre 1999 et 2006, 32816 rendez-vous fixés pour 3577 patients agés de 12 a 20
ans ont été analysés.

Le taux de rendez-vous manqués était de 11.8%, alors que 10.9% avaient été
annulés. Soixante pour cent des patients n‘ont pas manqué un seul de leur rendez-
vous et 14% en ont manqué plus de 25%. Nous avons pu mettre en évidence
plusieurs variables associées de maniére statistiquement significative avec les taux
de rendez-vous manqués et d’annulations (genre, &ge, heure, jour de la semaine,
intervenant thérapeutique).

Le comportement des filles peut étre catégorisé en 2 groupes. Le premier groupe
inclut les diagnostiques psychiatriques et de trouble du comportement alimentaire, le
~ risque de manquer dans ce groupe étant faible et associé au fait d’avoir
préCédemment manqgueé un rendez-vous et au délai du rendez-vous. Les autres

diagnostiques chez les filles sont associés a un second groupe qui montre un risque



plus élevé de manquer un rendez-vous et qui est associé a I'intervenant, au fait
d’avoir précédemment manqué ou annulé le dernier rendez-vous et au délai du
rendez-vous. Les gargons ont tous globalement un comportement similaire
concernant les rendez-vous manqués. Le diagnostic au sein de ce groupe influence
le risque de manquer, tout comme le fait d’avoir précédemment manqué ou annulé
un rendez-vous, le délai du rendez-vous et I'dge du patient. L’introduction de la
politique de taxation des rendez-vous non excusés n’a pas montré de différence
significative des taux de rendez-vous manqués, cependant cette mesure a permis
une augmentation du taux d’annulations.

En conclusion, les taux de présence des adolescents a leurs rendez-vous sont
dépendants de facteurs divers. Et, méme si les adolescents sont une population a
risque concernant les rendez-vous manques, la majorité d’entre eux ne manquent
aucun de leurs rendez-vous, ceci étant vrai pour les deux sexes. Etudier les rendez-
vous manqués et les adolescents qui sont a risque de rater leur rendez-vous est un
pas nécessaire vers le contrble de ce phénomene. Par ailleurs, les moyens de
contréle concernant les rendez-vous manqués devraient cibler les patients ayant déja
manqué‘ un rendez-vous. La taxation des rendez-vous manqués permet d'augmenter
les rendez-vous annulés, ce qui a I'avantage de permettre de fixer un nouveau

rendez-vous et, de ce fait, d’'améliorer la continuité des soins.
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Missed appointments in an adolescent
outpatient clinic: descriptive analyses
of consultations over eight years
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Research Group on Adolescent Health, Institute of Social and Preventive Medicine
University Hospital Centre of Vaud and University of Lausanne, Switzerland

Summary

Question under study: Missed appointments
represent an important medical and economical
issue. Few studies on the subject are reported in
the literature, particularly regarding adolescents.
Our aim was to characterize missed and cancelled
appointments in a multidisciplinary outpatient
clinic for adolescents, to assess the effectiveness of
a policy aimed at reducing missed appointments
by introducing payment for those missed ap-
pointments not cancelled in advance, and to com-
pare the rates between staff and resident physi-
cians.

Methods: A total of 32,816 consultations (rep-
resenting 3577 patients aged 12-20 years, 82.4%
females) between 1999 and 2006 were analysed.

Results: The missed appointiment rate was
11.8% whilst another 10.9% were cancellations.
Females cancelled more than males (11.3% vs.
8.4%, AOR 1.31, 99% CI 1.08-1.59), but there
was no difference for missed appointments
(11.7% vs. 12.3%, AOR 0.88, 99% CI 0.71-1.08).
April and June to October (vacation months) were
associated with more missed appointments. Glob-
ally mornings had higher rates of missed appoint-

ments than afternoons (13.6% vs. 11.2%, AOR
1.25, 99% CI 1.11-1.40). There was a slight dif-
ference in missed appointment rates between staff
physicians and residents (10.4%; 11.8%, AOR
1.20, 99% CI 1.08-1.33). Missed appointment
rates before and after the new policy on missed
appointments were similar (1999-2003: 11.9%;
2004-2006: 11.6%, AOR 0.96, 99% CI 0.83-
1.10). Conversely, cancellation rates increased
from 8.4% (1999-2003) to 14.5% (2004-2006)
(AOR 1.83,99% CI 1.63-2.05).

Conclusion: Attendance rates among adoles-
cents show variations depending on vacation and
school hours, Being attentive to these factors
could help prevent missed appointments. Al-
though having to pay for missed appointments
does not increase attendance, it increases cancel-
lations with the advantage that the appointment
can be rescheduled.

Key words: adolescent, advlescent bealth services,
adolescent bebaviowr, continuity of patient care, physi-
clan-patient velations

Introduction

Patients missing appointments is a well-
known problem among each speciality in medi-
cine, accounting for a substantial part of sched-
uled appointments. Rates reported in general
practices in the United Kingdom range between
4% and 12% [1]. These rates differ within spe-
cialities: paediatrics and psychiatry are more af-
fected with reported rates of 31-40% [2, 3]. This
failure to attend is a medical problem. Two studies
conducted in psychiatry show that paticnts miss-
ing appointments are more likely to be admitted
to hospital [3] and to consult in emergency [4]. By
missing the consultation, the patient misses the
scheduled intervention, be it therapeutic or pre-
ventive, Additionally, it is also an economical

problem, accounting for a loss of practice income
[5].

Young adults have the highest risk of failing
to attend their appointments [1, 6-8], and adoles-
cents also seem to be at high risk [7-9]. Factors,
such as a poor psychological condition [6], a low
socio-ecconomic status [1] and not having an es-
tablished provider [10, 11] are associated with
missing an appointment. On the other hand suf-
fering from a chronic illness [12, 13] and living
close to the healthcare centre [14] are associated
with higher attendance. The few studies focusing
on adolescents list some further factors: schedul-
ing the first appointment for the adolescents by
the parents [15], follow-up appointments (com-
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pared to first ones) {16] and consulting for “cos-
metic problems” (compared to “non-cosmetic”
ones) [17] are associated with less missed appoint-
ments. In the literature most reported results do
not take cancellations into account. In fact, very
few research papers report such data. One study
in a family practice clinic showed a 6.9% cancella-
don rate [5], whilst one in a dermatology clinic in-
dicated a 8.3% rate [18]. To our knowledge, there
are no studies specifically analyzing cancellation
rates among adolescent patients,

Our adolescent multidisciplinary health care
unit exists since 1998 and attempts to meet the
youth friendly health services criteria of the
World Health Organisation [19]. From this point
of view, the rates of non-attendance can be con-
sidered as an indicator, among others, of the qual-
ity of care. Indeed, intention to keep an appoint-
ment {20} and compliance in coming for appoint-
ments [21] are associated with satisfaction with
health care. After a period of pilot testing, data on
attended, missed and cancelled appointments in

our unit have been registered in a computerized
database since January 1999,

Using these data we aim: 1) to determine the
prevalence of missed and cancelled appointments
in our unit and the characteristics of these ap-
pointments. We hypothesize that we have lower
rates of missed appointments than those reported
in the literature due to the special attention given
to the quality of care, and 2) As the administration
of the university hospital decided that from Janu-
ary 1st, 2004 patients must pay for uncxcused
missed appointments, we wanted to determine
whether such a measure has an impact on the
rates of missed appointments. We found no previ-
ous study assessing the effects of such a policy. Ti-
nally, 3) to assess differences in missed appoint-
ment rates between staff and resident physicians.
Our hypothesis is that staff physicians show lower
rates than residents because they do not rotate
and there is consequently a better continuity of
care,

Methods

The “multidisciplinary unit for adolescent health” at
the University Hospital in Lausanne, Switzerland, is an
outpatient clinic. It possesses its own building, where
adolescents aged 12-20 years can consult in a place spe-
cially adapted to their needs. The permanent staff is a
multi-professional team composed of two senior adoles-
cent physicians, a senior gynaecologist, one adolescent
medicine chief resident, a psychologist, a nurse, a family
planning counsellor and a dietician. Two physician resi-
dents (in paediatrics and gynaecology) rotate every six
months, while the adolescent medicine resident rotates
once a year. Taking advantage of the multidisciplinary ap-
proach, patients consulting in our clinic are mostly re-
ferred by other health professionals and social services in
complex situations, The average time required to receive
a first consultation is one to two weeks.

The official hospital policy is that an appointment
should be considered as missed if not excused at least 24
hours in advance. However, in our unit we value the fact
that an adolescent makes the effort to call. Therefore any
cancellation made before the appointment (even if done
at the last minute) is coded as a cancellation.

Data of all appointments from 1 January 1999 to 31
December 2006 were used. Each completed consultation
includes the patient’s (identification number, age, gender,
address, diagnosis) and the characteristics of the consulta-
tion (date, hour, provider, first or follow-up, with parents
present or not, reason for consulting, duration). However,
if a patient misses the appointiment only the patient’s
characteristics (without diagnosis), the date of consulta-
tion and the intended provider are recorded in the data-
base.

From 1999 to 2006 a total of 35,465 consultations
were registered. Of these consultations, 2649 were ex-
cluded because they had been provided as consultations
to hospitalized patients (N = 794), they concerned pa-
tients outside the age range (12-20 years) of our unit (N =
989), too much data was missing (N = 63) or they were
adjourned by the scheduled provider (N = 803). After

these readjustments we worked with a database of 32,816
consultations (92.5% of all the appointments), which rep-
resent 3577 patients (82.4% females). All analyses have
been conducted by appointments and not by patients.

In a first step, we calculated the rates of the three
types of appointments (missed, cancelled and attended)
by year, month, weekday and period (morning or after-
noon). Subsequently, we ran two binomial logistic regres-
sions, the first one for missed appointments and the sec-
ond one for cancelled appointments. In both cases the
reference category was attended appointments. Age, gen-
der (reference category: males), year (reference category:
2004), month (reference category: November), weekday
(reference category: Tuesday) and period of the day (ref-
erence category: afternoon) were used as covariates. Since
we used appointment rather than patient, the observa-
tions corresponding to a single patient might be corre-
lated, so generalized estimating equations (GEEs) were
used to obtain robust estimations. To assess the effect of
the policy to charge for missed appointments, we com-
pared rates before and after 1 January 2004, Finally, to
verify whether our residents” turnover had any impact on
attendance, we compared missed and cancelled appoint-
ment rates between residents and staff physicians control-
ling for age and gender. For these analyses we have ex-
cluded the consultations provided by the paramedical
staff and have only taken into account those provided by
staff or resident physicians (n = 25,221 appointments).

All analyses were performed with SPSS 14 & 15
{SPSS Inc, Chicago, Illinois). Our data represent a very
large fraction of the total of all consultations taking place
in our clinic since 1999. However since the phenomenon
of missed appointments is common to all health units
specialized in adolescent health, we chose to consider our
data as a sample and to perform significance analyses.
Considering the [arge number of consultations, we chose
a significance level of p <.01 for the analyses in order to
avoid a type I error.
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Results

From 1999 to 2006, our unit had an overall
rate of 11.8% missed appointments and 10.9%
cancelled appointiments. Overall, females can-
celled more than males (11.3% vs. 8.4%, AOR
1.31,99% CI 1.08-1.59), but there was no differ-
ence for missed appointments (11.7% vs, 12.3%,
AOR 0.88, 99% CI 0.71-1.08). By year, the rate
of missed appointments increased to a peak of
13% in 2002, decreasing thereafter, whilst the
cancellation rate more than doubled over the
years, from 6.7% in 1999 to 14.9% in 2006. The
rate of attended appointments decreased from
1999 (83.5%) to 2004 (74.2%), remaining stable
thereafter. By month, the highest missed consul-
tation rates (over 13%) corresponded to July, Au-
gust and October, while the highest for cancella-
tions was June and December. By weekday,
Wednesday showed the highest rates of both
missed and cancelled appointments. Finally,
missed appointments predominated in the morn-
ings while cancelled rates were slightly higher in

In the multivariate analysis, missed appoint-
ments increased with age, were higher in April
and June to October, were higher on any weekday
but Thursday and more frequent in the mornings.
Females were significantly more likely to cancel
appointments and the cancellation rate was sig-
nificantly lower before 2004 (table 2).

Overall, the effect of the policy to charge for
unexcused appointments showed no effect on the
missed appointment rates (1999-2003: 11.9%;
2004-2006: 11.6%; AOR 0.96, 99% CI 0.83-
1.10), but the cancellation rates increased signifi-
cantly between 1999-2003 and 2004-2006 (8.4%
vs 14.5%; AOR 1.83,99% CI 1.63-2.05).

"There were no significant differences regard-
ing cancellations between staff physicians (10.3%)
and resident physicians (11.3%). However missed
appointments were slightly higher for residents
(11.8% vs. 10.4%), remaining significant after
controlling for age and gender (Adjusted Odds
Ratio: 1.20; 99% CI: 1.08-1.33).

the afternoons (table 1).

Table 1

Rates of each type
of appointment by
year, month, week-
day and period of

the day.

Type of consultation

Missed Cancelled Attended
Year 1999 (n = 3007) 9.8% 6.7% 83.5%
2000 (n=3587) 1L.7% 8.5% 79.8%
2001 (n =4044) 11.9% 7.6% 80.5%
2002 (n=4194) 13.0% 8.1% 78.9%
2003 (n=4431) 12.5% 10.4% 77.1%
2004 (n =4610) 1.7% 14.1% 74.2%
2005 (0 = 4440) 11.8% 14.6% 73.6%
2006 (n=4503) 11.2% 14.9% 73.9%
Month Janvary (n=2721) 11.2% 10.4% 78.4%
February (n = 2665) 11.2% 11.3% 77.6%
March (n=3152) 10.8% 10.9% 78.3%
April (n =2857) 11.8% 10.3% 77.9%
May (n=3131) 11.1% 10.2% 78.8%
June (n=2985) 12.7% 11.6% 75.7%
July (n = 2498) 13.6% 11.1% 753%
August (n = 1815) 13.9% 11.2% 74.8%
September (n=2550) 12.2% 11.1% 76.8%
October (n=2797) 13.0% 10.7% 76.3%
November (n = 3007) 9.6% 10.8% 79.6%
December (n=2638) 11.5% 11.6% 76.9%
Weekday Monday (n = 6248) 12.1% 11.4% 76.5%
Tuesday (n=5654) 9.8% 10.5% 79.7%
Wednesday  (n=8981) 12.5% 11.5% 76.0%
Thursday (n = 5820) 11.5% [1.4% 77.1%
Friday (n=6113) 12.4% 9.4% 78.2%
Period of the day ~ Morning (n = 8840) 13.6% 10.7% 75.7%
Afternoon (n =23701), 11.2% 11.1% 77.7%
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Tahle 2

Logistic regressions
{n = 32541) for
missed and cancelled
appointments {refer-
ence category:
attended appoint-
ment) with age, sex,
weekday, month,
year and period of
day as covariates.

Discussion

We found a rate of 11.8% for missed appoint-
ments and 10.9% for cancellations. While few
comparative rates are reported in the literature,
our global rate of missed appointmnents is lower
than the 20% found by Sawyer et al. [16], the
38% of Freed et al. [20] and the 18% and 48.5%
that Irwin et al, reported respectively for first and
for follow-up appointments [15, 22]. Our rela-
tively low rate may be due to the fact that we have
always tried to provide quality care and to meet
the adolescent friendly health services guidelines
[19]. Regarding cancellations, our results are
slightly higher than those reported in the litera-
ture for the general population [S].

Age is a characteristic of the patient influenc-
ing missed appointments. This finding is in agree-
ment with what has been reported in the litera-
ture. Young adults are more likely to miss consul-
tations than adolescents [1, 7], and possibly par-
ents of older patients are less implicated in their

Missed appointment  Cancelled appointment

AOR* (99% C.L)

AOR* (99% C.1)

Age 1.05 (1.01-1.09) 1.01 (0.98-1.04)
Females 0.88 (0,71-1.08) 1.31 (1.08-1.59)
Males 1 1

Monday 1.20 (1.00-1.44) 1.07 (0.91-1.26)
Tuesday | 1

Wednesday 1,35 (1.15-1.60) 1.08 (0.93-1.25)
Thursday 1.13 (0.94-1.35) 1.05 (0.89-1.23)
Friday 1.20 (1.00-1.44) 0.95 (0.80~1.13)
January 1.19 (0.95-1.49) 0.97 (0.77-1.23)

February

1.20 (0.96-1.51)

1.08 (0.86-1.35)

March 1.14 (0.91-1.43) 1.03 (0.82-1.28)
April 1.28 (1.03-1,59) 0.97 (0.77-1.21)
May 1.19 (0.95-1.49) 0.96 (0.77--1.20)
June 1.40 (1.13-1.74) 1.08 (0.87-1.35)
July 1.48 (1.17-1.86) 1.07 (0.84-1.35)
August 1.54 (1.20-1.97) 1.03 (0.79-1.34)
September 1,32 (1.05-1.65) 1.03 (0.82-1.30)

QOctober

143 (1.15-1,77)

1.02 (0.81-1.28)

November 1 L 1

December 1.24'(1.00-1.56) 1,10 (0.88-1.37)
1999 0.82 (0.64-1.05) 0.45 (0.35-0.58)
2000 1.00 (0.79-1.28) 0.58 (0.46-0.72)
2001 1.00 (0.80-1.26) 0.50 (0.41-0.63)
2002 1.11 (0.90-1.38) 0.54 (0.44-0.67)
2003 107 (0.88-1.30) 0.71 (0.59-0.85)
2004 1 1

2005 1.00 (0.81-1.22) 1.03 (0.86-1.24)
2006 0.91 (0.73-1.14) 1.06 (0.89-1.26)
Morning 1.25 (1.11-1.40) 0.91 (0.81-1.03)
Afternoon 1 1

In bold p <.01

* AOR: adjusted odds ratio

adolescents’ visits, resulting in more missed ap-
pointments.

Interestingly, missed (but not cancelled) ap-
pointments are significantly more frequent at
times coinciding with school vacation: April
(Easter), June to September (summer), and Octo-
ber (when students in our canton have two weeks
of autumn vacation). This finding could be ex-
plained by the fact that adolescent patients prefer
to be on vacation than visiting a health provider
and that during vacation it is easier to forget a
scheduled appointment. '

The high rates of missed appointments dur-
ing the morning period can be related to the ap-
pointment interfering with school. In our canton,
afternoons contain mainly lessons that count less
in grading marks (physical education, music,),
which adolescents perhaps allow themselves to
miss more readily. These observations match
those of Irwin et al. |22], who found “interference
with school” as the second cause of missed ap-
pointments by adolescents after “forgetting the
appointnent”. Likewise in a study with adoles-
cents consulting in a dental clinic, the most fre-
quent reported reasons for missing were “illness”
and “occupied in school” {23]. While we have no
hypothesis to explain the differences found be-
tween weekdays for missed appointiment rates, it
is interesting that another Swiss study also re-
ported Tuesday as having lower rates of missed
appointments [8], although according to their re-
sults the difference is not significant.

While the implementation of the policy of -
charging for non-cancelled appointments showed
no difference in rates of missed appointments be-
fore and after its introduction, it is also worth
noting that missed appointment rates have re-
mained stable while cancellation rates have in-
creased. We could assume that this is an effect of
the new policy on missed appointinents. Although
the policy is applied in our unit quite laxly with
any cancellation before the appointment being
accepted, the fact that it is probably not the ado-
lescents themselves who have to pay for it could,
at least in part, explain why missed appointments
have not decreased. However, it is of interest that
cancellations have increased at the expense of
missed appointinents, because the former allows
rescheduling the appointment and the continuity
of care can be assured. Moreover we can also note
that the rate of attended appointments, which was
decreasing, has stabilized since 2004,

In our results, there was only a slight differ-
ence between staff and resident physicians for
missed appointments. For adults, the period fol-
lowing the turnover and the breach of the rela-
tionship was not associated with an increase in
missed appointments [24, 25]. Nonetheless hav-
ing an established provider was associated with
fewer missed appointments [26]. Our residents
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only change once or twice a year and adolescents
have an established provider during the whole ro-
tation. This change seems to have only a small ef-
fect on adolescents’ attendance, possibly due to
the fact that our patients are able to build a good
relationship with their provider. Moreover, differ-
ent strategies have also been used to ensure the
best possible transition, At the end of their rota-
tion residents discuss the issue with their patients
and special attention is given to the transfer of in-
formation concerning the patients to the next res-
ident. Additionally, at the end of the resident’s ro-
tation, staff physicians take care of difficult pa-
tients, Nevertheless, the greater experience of the
staff physicians in managing patient-provider re-
lationships with adolescents could also play a role.
The main strength of our research is that it is
based on a large number of exclusively adolescent
consultations during a period of eight years and
that it has allowed us to test the effect of a policy
aimed at reducing missed appointments that, to
our knowledge, had never been tested before.
Furthermore, we describe for the first time the
cancellation rate in an adolescent population.
Several conclusions that could help prevent
missed appointments can be drawn from this
study. Firstly, practitioners dealing with adoles-
cents should be aware of the fact that clinic hours

should be scheduled after school, and that, when
giving an appointment duting school vacation,
they should make the patient aware of it Sec-
ondly, older adolescents should be more closely
monitored as they are more likely to miss ap-
pointments. Thirdly, charging for non-excused
appointments has an effect on the cancellation
rate. Even though a cancellation (especially at the
last minute) is often as negative as a missed ap-
pointment, it has the advantage of permitting
rescheduling of the appointment. In adolescent
patients, assuring continuity of care is worth-
while. Finally, when properly done, discontinuing
the patient-provider relationship has only a slight
effect on missing appointments, which probably
depends on factors other than the change of
provider.

Correspondence:

Foan-Carles Suris MD PhD

Unit Head

Research Group on Adolescent Health
Institute of Social and Preventive Medicine
(IUMSP)

Bugnon 17

CH-1005 Lausanne

Switzerland

E-Mail: Joan-Carles.Suris@chuv.ch

References

—_

Neal RD, Lawlor DA, Allgar V, Colledge M, Ali S, Hassey A, et

al. Missed appointments in general practice: retrospective data

analysis from four practices. Br ] Gen Pract. 2001;51(471):830—

2.

Rust CT, Gallups NH, Clark WS, Jones DS, Wilcox WD. Pa-

tient appointment failures in pediatric resident continuity clin-

ics, Arch Pediatr Adolesc Med. 1995;149(6):693~5.

Killaspy H, Banerjee S, King M, Lloyd M. Prospective con-

trolled study of psychiatric out-patient non-attendance. Char-

acteristics and outcome. Br ] Psychiatry. 2000;176:160-5.

4 Blank MB, Chang MY, Fox JC, Lawson CA, Modlinski J. Case
manager follow-up to failed appointments and subsequent
service utilization. Community Ment Health J. 1996;32(1):23—
31

5 Moore CG, Wilson-Witherspoon B, Probst JC. Time and
money: effects of no-shows at a family practice residency clinic.
Fam Med. 2001;33(7):522-7.

6 Cashman $B, Savageau JA, Lemay CA, Ferguson W. Patient

health status and appointment keeping in an urban community

health center. ] Health Care Poor Underserved. 2004;15(3):

474-88.

Waller ], Hodgkin P. Defaulters in general practice: who are

they and what can be done about them? Fam Pract. 2000;17(3):

252-3.

Lehmann TN, Aebi A, Lehmann D, Balandraux OM, Stalder

H. Missed appointments at a Swiss university outpatient clinic.

Public Health 2007 Jun; [Epub ahead of print].

Weingarten N, Meyer DL, Schneid JA. Failed appointments in

residency practices: who misses them and what providers are

most affected? ] Am Board Fam Pract. 1997;10(6):407-11.

10 Alpert JJ. Broken Appointments. Pediatrics. 1964;34:127-32,

11 Becker MH, Drachman RH, Kirscht JP. A field experiment to

evaluate various outcomes of continuity of physician care. Am J
Public Health. 1974;64(11):1062-70.

12 Hermoni D, Mankuta I), Reis S. Failure to keep appointments

at a community health centre. Analysis of causes. Scand J Prim

Health Care. 1990;8(3):151-5.

Bigby JA, Pappius E, Cook EF, Goldman L. Medical conse-

quences of missed appointments. Arch Intern Med. 1984;

144(6):1163-6.

o

[VeY

~1

fee]

=l

—
w

14 Morera-Guitart J, Mas-Server MA, Mas-Sese G. Analysis of the
patients who missed their appointments at the neurology clinic
of the Marina Alta. Rev Neurol. 200216;34(8):701-5.

15 Irwin CE Jr, Millstein SG, Shafer MA. Appointment-keeping
behavior in adolescents, J Pediatr, 1981;99(5):799-802.

16 Sawyer SM, Zalan A, Bond LM. Telephone reminders improve
adolescent clinic attendance: a randomized controlled trial.
Paediatr Child Health, 2002;38(1):79-83.

17 Neinstein LS. Lowering broken appointment rates at a teenage
health center. ] Adolesc Health Care. 1982;3(2):110-3,

18 Penneys NS, Glaser DA, The incidence of cancellation and
nonattendance at a dermatology clinic. J Am Acad Dermatol.
1999;40(5 Pt 1):714-8.

19 Meclntyre P, WHO/CAH, Williams G, Peattie S. Adolescent
Friendly Health Services an Agenda for Change. Geneva,
Switzerland: WHO/FCH/CAH/02.14; 2002.

20 Freed LH, Ellen JM, Irwin CE Jr, Millstein SG. Determinants

of adolescents’ satisfaction with health care providers and in-

tentions to keep follow-up appointments. J Adolesc Tealth.
1998;22(6):475-9.

Litt IF, Cuskey WR. Satisfaction with health care, A predictor

of adolescents’ appointment keeping. J Adolesc Health Care.

1984;5(3):196-200,

Irwin CE Jr, Millstein SG, Ellen JM. Appointment-keeping be-

havior in adolescents: factors associated with follow-up ap-

pointment-keeping, Pediatrics, 1993;92(1):20-3,

Skaret E, Raadal M, Kvale G, Berg E. Missed and cancelled ap-

pointments among 12-18-year-olds in the Norwegian Public

Dental Service. Eur J Oral Sci. 1998;106(6):1006~12.

24 Brown J'T, Fulkerson CC, Del.ong ER. The resident leaves the

clinic: the effects of changing physicians on appointment-keep-

ing behavior. J Gen Intern Med. 1986;1(2):98-100.

Lanska M]J, Sigmann P, Lanska DJ, Rimm AA. Effect of resi-

dent turnover on patients’ appointment-keeping behavior in a

primary care medical clinic, ] Gen Intern Med. 1986;1(2):101-

3

O’Malley AS. Current evidence on the impact of continuity of

care. Curr Opin Pediatr, 2004;16(6):693-9.

2

—_

2

o

"

23

2

i

26



77 o

£

Journal of Adolescent Health xx (2008) xxx—xxx

JOURNAL OF
ADOLESCENT
HEALTH

Original article

Missed Appointments in an Outpatient Clinic for Adolescents,
“an Approach to Predict the Risk of Missing

Vincent Chariatte, M.D., André Berchtold, Ph.D., Christina Akré, M.A.,
Pierre-André, Michaud, M.D., and Joan-Carles Suris, M.D., M.P.H., Ph.D.*

Research Group on Adolescent Healih, Institute of Social and Preventive Medicine, University of Lausanne, Switzerland

Manuscript received October 3, 2007; manuscript accepted December 21, 2007

Al)stract

Keywords:

Purpose: To predict the risk of an adolescent patient to miss an appointment, based on the previous
appointments and on the characteristics of the patient and the appointment.

Methods: Two thousand one hundred ninety-three (1873 females) patients aged 12 to 20 years
having scheduled at least four appointments were included. We assessed the rate of missed
nonexcused appointments of each patient. Second, a Markovian multilevel model was used to
predict the risk of defaulting.

Results: Forty-five percent of the paticnts have not missed even once, and 14% of females and 17%
of males have missed >25% of their appointments. Females show two types of behaviors (an
abstract concept that groups individuals based on a combination of their appointment-keeping and
their recorded type of healthcare need) depending on the diagnosis. Somatic, gynecology, violence,
and counseling diagnoses are mostly grouped together. In this group, having already missed and
having an appointment with a paramedical provider increases the risk of missing. In the second
group (eating disorders and psychiatric diagnoses) having already missed and a longer delay
between appointments influence the risk of missing, although the risk is lower for this latter group.
Males only show one type of behavior regarding missed appointments. Having missed a previous
appointment, being older, having cancelled the next to last appointiment and the type of diagnosis
explain the risk of missing.

Conclusions: Patients who have already defaulted have a higher risk of defaulting again. Means of
control regarding missed appointments should consequently focus on defaulters, to decrease the
associated workload. Reminders could be a solution for the follow-up appointments scheduled with
a'long delay. © 2008 Society for Adolescent Medicine. All rights reserved.

Adolescent health services; Patient compliance; Health service management; Continuity of patient care

Missed appointments arc an issue that has health and
economical consequences [1-3] and concerns mostly young
adults and adolescents [4,5]. Each year 17% of patients of a
general practice are reported to default, 66% defaulting,
however, only once [5]. Regarding adolescents, and noting
that it concerns consultations in dentistry, a study reported
that 16.4% of the patients have missed or cancelled 20% or

*Address correspondence to: Joan-Carles Suris, M.D., M.P.H., Ph.D.,
Research Group on Adolescent Health, Institute of Social and Preventive
Medicine, Bugnon 17, 1005-Lausanne, Switzerland.

E-mail address: joan-carles.suris@chuv.ch

more of their appointments [6]. A previous study conducted
in our outpatient clinic for adolescents showed that 22.7%
of the scheduled appointments do not occur (11.8% of all
the appointments are missed and 10.9% are cancelled) [7].
There are several risk factors associated to missed appoint-
ments: poor psychological condition [8], low socioeco-
nomic status [4], not having an established provider [9,10],
suffering from an acute illness [11,12], and living far from
the healthcare center [13]. The studies focusing on adoles-
cents also describe risk factors for missed appointments
such as the adolescent scheduling the first appointment by
himself [14], first appointments (compared to follow-up

1054-139X/08/$ — see front matter © 2008 Society for Adolescent Medicine. All rights reserved.

doi: 10.1016/j.jadohealth.2007.12.017
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ones) [15], and consulting for well adolescent care or “non-
cosmetic” problems (e.g., headache, infection; compared to
“cosmetic” ones, e.g., dermatologic, obesity) {16].

Current efforts to reduce missed appointments can be
resource intensive and appear not to be all that effective. In
our university hospital, the implementation of a policy
(since January 1, 2004) for which patients have to pay for
unexcused missed appointments did not decrease the rate of
missed appointments [7]. In the literature, some other means
of control (such as telephone reminders) that allow to de-
crease missed appointments have been reported [15-18]. By
characterizing those youth more at risk for missing appoint-
ments, the resources could be targeted to this specific pop-
ulation.

The objective of this study is to predict the risk that an
adolescent has of missing an appointment based on the
history of the previous appointments and on the character-
istics of both the patient and the appointment. We hypoth-
esize that patients who have already defaulted will have a
greater probability to miss again, but also that there are
factors such as a time elapsed since the last appointment,
being older, or certain diagnoses that will increase this risk.

Methods

Our clinic was created in 1998, and since January 1,
1999, data about attended, missed, and cancelled appointments
have been registered in a computerized database. For this
research we analyzed the data from our database, since January
1, 1999 to December 31, 2006. Our university hospital outpa-
tient clinic for adolescents aged 12 to 20 years old in Lausanne,
Switzerland, is multidisciplinary, and consists of 11 staff mem-
bers: three senior physicians, a chief resident, three residents,
and four paramedical providers (psychologist, dietician, family
planning counselor, and nurse),

Measures

Over the analyzed period of 8 years (1999-2006), 3577
(2947 females) patients aged 12 to 20 years old and repre-
senting a total of 32,816 scheduled appointments have con-
sulted in our clinic. For this analysis, we included all pa-
tients with at least four appointments (1873 females and 320
males, respectively 62% and 51% of all patients).

Appointments were coded as missed (if not excused,
dependent variable), cancelled (when adolescents called to
excuse themselves), and kept. Data registered are ID num-
ber, gender, age, diagnosis at each attended appointment
(not available for missed/cancelled appointments), reason
for consulting, and the consultations’ data (date, provider,
intended follow-up). When the diagnosis was not available
for an appointment, we considered the diagnosis of the
previous attended appointment.

We considered the following covariates: diagnosis (vio-
lence, gynecology, somatic, psychiatry, eating disorders [ED],
counseling and dummy-code missed appointment [only when

the diagnosis was not available for any of the last three ap-
pointments]), age of the patient (12-15, 16—17, 18-20), year
of the appointment (as an indicator of pre [1999-2003] and
post [2004~2006] implementation of a charge for missed (non-
excused) appointments), time elapsed since the previous ap-
pointment (<15 days, 15-30, 31-90, >90), cancellation (three
dichotomous variables indicating whether each of the three
previous appointments was cancelled or not), and type of
provider (four dichotomous variables indicating whether the
provider for the present appointment and of each of the last
three appointments is a physician or a member of the para-
medical staff). Patients’ age and diagnoses-are reported in
Table 1.

Covariates to be used at the hidden and visible levels of
the model were chosen through a stepwise procedure. The
criterion to discriminate between models was the Bayesian
Information Criterion [19].

Analyses

Following preliminary results showing a gender differ-
ence in behavior, and also because we have much more
female than male patients, all analyses were conducted
separately by gender.

To predict the probability of missing, the weight of the
history of previous appointments, and their impact, we built
a statistical model. The outcome was a dichotomous vari-
able indicating whether each appointment was missed or
not. In a preliminary step, we used homogeneous Markov
chains to determine the number of past observations of the
outcome variable that had to be taken into account to ex-
plain the probability of missing the present appointment. If
we fixed the number of past events used in the prediction to,
for example, k appointments, then all patients with less than
k +1 appointments would have been lost for the analysis.
Consequently, we chose a maximal dependence order equal
to three past consultations, the best arbitrage between the
number of available data and the predictive power of the

Table |
Distribution of the sample

Females N (column %) Males N (column %)

Total 1873 320

Age
12-15 604 (32.2%) 114 (35.6%)
16-17 829 (44.3%) 132 (41.3%)
18-20 440 (23.5%) 74 (23.1%)

Diagnosis®
Violence 59 (3.2%) 12 (3.8%)
Gynecology 702 (37.5%) 0 (0.0%)
Somatic 544 (29.0%) 159 (49.7%)
Psychiatric 192 (10.3%) 113 (35.3%)
Eating disorders 288 (15.4%) 14 (4.4%)
Counseling 88 (4.7%) 22 (6.9%)

* Patients can have different diagnoses during their follow-up. To have
an idea of the repartition of each diagnosis by gender, we took the diagnosis
of the first attended appointment for each patient.
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resulting model, and we computed models using from zero
to three past appointments (r — 1, — 2, and t — 3) to
predict the present one..

First, we assessed for each patient the rate of nonatten-
dance, being the ratio of the missed appointments through
all scheduled appointments of the same patient. We then
used a Double-Chain Markov Model [20,21] to describe as
accurately as possible the complex process of missed ap-
pointments. The Double-Chain Markov Model is used to
predict hidden or unknown events in the future from previ-
ous events and descriptive variables. This is a two-level
model with a hidden level used to discriminate between
several “general types of behaviors” (called States, an ab-
stract concept that groups individuals based on a combina-
tion of their appointment keeping and their recorded type of
healthcare need) regarding missed appointments, and a vis-
ible level allowing a precise description of the reasons
leading to missing or not missing an appointment. This
model has been preferred to logistic regression for two
reasons: first, preliminary results showed that the probabil-
ity of missing an appointment was more accurately esti-
mated by a Markov chain than by a logistic regression, the
latter being only a rough approximation of the former
model. Second, the two-level structure of the Double-Chain
Markov Model allows us to classify our patients on the basis
of both their probability of missing and their personal char-
acteristics.

The state corresponding to an appointment at time ¢
depends on the value of the state at the time of the previcus
appointment of the same patient (State ¢+ — 1), and on
covariates (Figure 1). The role of the hidden level is to
estimate for each appointment the probability that a patient
belongs to each type of behavior, and then to assign the
patient to the most likely one. A patient is generally mainly
associated to only one of the states, but if his general
behavior regarding missed appointments changes during the
period of observation, the patient is susceptible to also
switch to another state.

To each state corresponds a different model at the visible
level. The observed outcome variable ¥, indicating whether
an appointment was missed or not, is explained by the same
variable observed for the last three appointments, In addi-
tion, factors that might influence the attendance (covariates)
are used to improve the prediction of missing an appoint-
ment. A Markovian regression model called the Mixture Tran-
sition Distribution model [22,23] is used to link past observa-
tions of missed appointments and covariates to the probability
of missing the next appointment (Figure 1). This model allows
a very precise description of the role and importance of each
explanatory factor on the outcome variable.

We used the MARCH v 3.0 package (A&A Berchtold,
Switzerland) for the computation of all Markovian models.
SPSS 14.0 (SPSS Inc., Chicago, IL) was used for additional
computations. '
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Figure 1. The Double-Chain Markov Model is a two-level probabilistic model with a nonobserved hidden part and a visible level. The hidden level is used
to classify data into a number of general types of behaviors regarding missed appointments. Each appointment of a patient is linked to the most probable
type of behavior in function of the behavior of the same patient during the previous appointment and of covariates. At the visible level, each type of behavior
is then fully described through a Markovian regression-like model using covariates and the lact of having or not missed each of the last three appointments

to predict the probability of missing the current appointment.
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As our study was a quality improvement initiative, the
Ethics Committee at the University of Lausanne did not
require the submission of a protocol.

Results
Rate of nonattendance

Forty-five percent of female patients have attended all
their appointments, 41.2% have missed up to 25%, and
13.9% have missed more than 25% of them. For males, rates
are, respectively, 44.5%, 41.4%, and 15.9%.

Homogeneous Markov chains

For females, the independence model predicting the
probability of missing an appointment without using infor-
mation from previous appointments was clearly rejected,
indicating a dependence process bhetween successive ap-
pointments. Among models using data from the previous
appointments, the best model according to the Bayesian
Information Criterion [19] measure was the one using the
last three appointments. Similar results were achieved for
males.

Double-Chain Markov Model

We used the Double-Chain Markov Model to incorporate
covariates into the model and to obtain a more precise
explanation of the process leading to missing an appoint-
ment. For females, the optimal model has two hidden states
representing two different types of general behavior. The
state corresponding to an individual rarely changes, and is
mostly similar to the state at the previous appointment. Out
of the 1873 females, 1022 (55%) have always been in State
1, 833 (44%) in State 2, and only 18 (1%) have changed
state once during the observed period, 13 times from State
2 to State 1, and 5 times from State 1 to State 2. These 18

Table 2
Hidden level of the Double-Chain Markov Models for females

females are characterized by a very large average number of
appointments (39.8) compared to both other groups (9.3 for
females associated to state 1 only and 11.6 for females
associated to group 2 only), all differences being highly
significant (p < .001). The diagnosis is the only covariate
that has a significant influcnce on the state. Somatic, gyne-
cology, violence, and counseling diagnoses are mostly as-
sociated to State 1, whereas psychiatric and ED diagnoses
are mostly associated to State 2 (Table 2). '

At the visible level, for the model corresponding to state
1 (somatic diagnoses), the risk of missing an appointment is
increased by the fact of having already missed one of the
three previous appointments, the amount of time elapsed
since the last appointment, not having cancelled the last
appointment, having an appointment scheduled with a para-
medical provider, and having consulted a paramedical pro-
vider at the last appointment. The most prominent of these
factors is the intended provider (47% of the total explana-
tion).

For State 2, which is mostly associated to ED and psy-
chiatric diagnoses, having missed one of the three previous
appointments, a longer delay and having cancelled the next
to last appointment are factors explaining the risk of missing
an appointment. Having missed any of the three previous
appointments is the most prominent factor with, respec-
tively, 30%, 26%, and 31% of the total explanation. Among
gitls, the probability of missing an appointment is lower for
those with a psychiatric diagnosis. Detailed results are re-
ported in Table 3.

For males, preliminary analyses have shown no differ-
ences at the hidden level for the general type of behavior;
thus, the model is reduced to only one visible regression-
like model. The probability of missing an appointment is
explained by having missed or cancelled the next to last
appointment, having missed the antepenultimate appoint-
ment, being older, diagnosis, and time elapsed since last

Factor Modality Appointment at time ¢
Weight (95% CI)* Nonweighted probability of being Nonweighted probability of being
in State 1 (95% CI)® in State 2 (95% CI®
State at time £ (—1) 1 95% (*1%) 100% (*+1%) 0% (=1%)
2 0% (+1%) 100% (+1%)
Diagnosis Violence 5% (£1%) 100% (+37%) 0% (=37%)
Gynecology 92% (*+8%) 8% (*=8%)
Somatic problems T1% (+8%) 29% (*8%)
Psychiatry 24% (+12%) 76% (£12%)
Eating disorders 0% (+£8%) 100% (*+8%)
Counseling 85% (+22%) 15% (£22%)
Missed/cancelled 100% (+8%) 0% (=8%)

t represents the time of the appointment for which the risk of missing is being assessed; ¢ (—1) is the time of the previous appointment.
CI = confidence interval,

“ Percentage of the total explanation attributable to each explanatory factor.

® Nonweighted probability of belonging to each state related to each modality of explanatory factors.
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Table 3
Visible fevel of the Double-Chain Markov Models for females
Factor Modality Model 1 Model 2
Weight Nonweighted Weighted Weight Nonweighted Weighted
(95% CI)* probability to increase in (95% CD* probability to increase in
miss (95%CI)" probability to miss (95%CI)" probability to
miss (95%CI)* miss (95%CI)°
Missed at 1 (—1) No 10% (+1%) 11% (£3%) Ref 30% (+1%) 0% (+£2%) Ref
Yes 75% (£6%) 6.4% (£0.9%) 4% (*+14%) 1.2% (+4.8%)
Missed at 7 (—2) No 2% (+19%) 11% (+£3%) Ref 26% (+1%) 0% (+2%) Ref
Yes 75% (+£6%) 1.3% (+0.2%) 4% (= 14%) 1.0% (+4.2%)
Missed at ¢ (—3) No 8% (£1%) 11% (+£3%) Ref 31% (£1%) 0% (+2%) Ref
Yes 75% (+£6%) 5.1% (£0.7%) 4% (*14%) 1.2% (*=5.0%)
Delay <15 days 12% (+1%) 8% (+£5%) Ref 10% (£1%) 1% (+9%) Ref
15-30 days 44% (*£8%) 4.3% (£1.6%) 20% (*13%) 1.9% (+2.2%)
31-90 days 65% (£7%) 6.8% (£1.4%) 36% (+14%) 3.5% (£2.3%)
>90 days 0% (*10%) ~1.0% (+1.8%) 79% (£20%) 7.8% (£2.9%)
Cancelled at ¢ (—1) No 15% (+1%) 60% (£3%) Ref NS — —_—
Yes 55% (+9%) —0.8% (+1.8%) — —
Cancelled at ¢ (—2) No NS — — 3% (+1%) 46% (£11%) Ref
' Yes — — 83% (+33%) 1.1% (= 1.3%)
Designed Provider Physician 47% (= 1%) 6% (*£2%) Ref NS — —
Paramedical 17% (*3%) 5.2% (*+2.4%) —_ —
Provider at t (—1) Physician 6% (£1%) 37% (=6%) Ref NS — —
Paramedical 45% (*9%) 0.5% (+0.9%) — —

In bold: increases in probability to miss significant at p < .05; NS = nonsignificant.
t represents the time of the appointment for which the risk of missing is being assessed; 1 (—1), # (—2), and ¢ (—3) are the times of the last three previous

appointments.
CI = confidence interval,

" Percentage of the total explanation attributable to each explanatory factor.

® Nonweighted probability of missing the appointment related to each modality of explanatory factors.

¢ Corresponding weighted probability with respect to the reference modality.

appointment. The most important of these factors is having
missed the next to last appointment with 39% of the total
explanation. Interestingly, having or not missed or cancelled
the immediate previous appointment has no effect and has
been excluded from the model. Males have globally a higher
probabilily to miss than both female groups. Results for
males are reported in Table 4.

Discussion

In our study, the rates of patients having missed more
than 25% of their appointments represented 14% of females
and 16% of males. Nevertheless, our rate of patients having
never missed is lower than those reported in studies with
adults [4,5], confirming that adolescents are, with young
adults, at greater risk of missing.

However, the fact that our sample only takes into account
patients with four or more appointments could partly ex-
plain this lower rate. As a referral center, our clinic receives
many patients referred by their primary care provider for a
specialized evaluation, and the probability of missing is
probably lower, because of the specific status of these ap-
pointments. In most cases, these patients, who are followed
by their provider after assessment, have less than four ap-
pointments and were not included in the model.

For females, ED and psychiatric diagnoses are associated
to state 2, which has the lowest risk of missing, even if the
patients have previously done it. Although we found no
study addressing the attendance of patients with ED, owing
to this diagnosis is the self-oriented perfectionism [24],
which could explain the particular attendance of these ad-
olescents. Contrary to Cashman et al [8], who have shown
that the presence of at least one psychological diagnosis is
associated with missing an appointment, our patients with a
psychiatric diagnosis have a behavior similar to patients
with ED and tend to miss less than females with a somatic
diagnosis. The fact that we are not a psychiatric clinic is a
possible explanation: patients with complex or more severe
comorbidities, who could be more subject to miss, are
referred to psychiatry.

All males have a similar behavior concerning missed
appointments. This could be explained by the fact that ED
diagnoses mostly concern females [25,26], and that males
less often report a need concerning psychological problems
and a willingness to use mental health services [27,28].
Moreover, psychiatric diagnoses are not necessarily similar
for both genders. For males, these diagnoses are more fre-
quently linked to substance abuse or dependence, which are
probably associated with an increased risk of missing, as
demonstrated for drugs and tobacco use [8]. Consequently,
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Table 4
Visible level of the Double-Chain Markov Model for males

Factor Modality Weight (95%CD* Nonweighted probability Weighted increase in probability
to miss (95%CI)° to miss (95%CI)°
Missed at ¢t (—2) No 39% (+2%) 0% (+3%) Ref
Yes 39% (+10%) 15.2% (£51%)
Missed at ¢ (—3) No 17% (+2%) 0% (*3%) Ref ‘
Yes 39% (*£10%) 6.6% (+£2.2%)
Cancelled at f (—2) No 8% (+2%) 0% (£9%) Ref
Yes 50% (+£30%) 4.0% (£3.1%)
Age 12-15 13% (+2%) 0% (+£12%) Ref
16-17 30% (+11%) 3.9% (£3.0%)
18-20 53% (£12%) 6.9% (£3.1%)
Diagnosis Violence 18% (*+2%) 48% (*41%) —1.1% (+9.5%)
Somatic problems 39% (£9%) —2.7% (*3.8%)
Psychiatry 34% (+11%) —3.6% (+4.1%)
Eating disorders 0% (£26%) =9.7% (£6.8%)
Counseling 42% (+29%) —2.2% (£7.4%)
) Missed/cancelled 54% (= 12%) Ref
Delay <15 days 5% (+2%) 36% (+17%) Ref
15-30 days 53% (£20%) 0.9% (*+1.9%)
31-90 days 21% (+22%) —0.8% (+2.0%)
>90 days 0% (£31%) —1.8% (£2.4%)

In bold: increases in probability to miss significant at p < .05.

t represents the time of the appointment for which the risk of missing is being assessed; 1 (—2) and r (—3) are respectively the times of the last but one

and antepenultimate appointments,
CI = confidence interval.

* Percentage of the total explanation attributable to each explanatory factor.

Y Probability of missing the present appointment corresponding to each modality of explanatory factors.

¢ Corresponding weighted probability with respect to the reference modality.

few males have the diagnoses that are associated by females
to the state 2 (mainly ED and depression).

~ In all cases, one of the most important factors determin-
ing the risk of missing is having missed one or several
previous appointments. A possible explanation is the lack of
direct adverse consequences for the defaulters. Even if in
our clinic adolescents should pay for missed appointments
since January 1, 2004, a previous study showed that it does
not decrease the rate of missed appointments [7]. The fact
that the dichotomous variable “year” distinguishing the pe-
riods before and after the introduction of a charge for
missed appointments is not significant in any of the models
in our study seems to corroborate that having to pay for
nonexcused appointments has no effect.

On the other hand, having cancelled one previous ap-
pointment influences all models, although the increase in
the probability to miss is only significant for males. There
are probably different types of behaviors concerning can-
cellations: some patients cancel a long time in advance
because they will not be able to attend, whereas others do it
at the last minute' because they have forgotten the appoint-
ment, Moreover, since January 1, 2004, some patients cancel
also at the Jast moment just to avoid having to pay. We are
unfortunately not able to distinguish these different behaviors,
what limits our possibilities to explain cancellations.

For females with a somatic diagnosis, delays between 15
and 90 days are associated with a higher probability to miss

than shorter delays. When scheduling an appointment with
a long delay, adolescents have probably a greater risk of
forgetting the appointment, which is a common cause for
missing [29,30]. They also have more time to plan other
activities, which will possibly be preferred to the scheduled
appointment. Reminders, which have been shown to be
efficient concerning missed appointment for adolescents
[15,18], could possibly be used more specifically for ap-
pointments occurring after a determined delay. Moreover,
focusing on these “high-risk appointments” could decrease
the required workload involved in strategies to diminish
missed appointments. Delays greater than 90 days, how-
ever, are not associated with an increase in risk of missing
in this group. We hypothesize that appointments scheduled
after such a delay are most probably taken for a new reason
for consultation that, similarly to what has been described in
adults [31], adolescents would be less likely to miss. That is
not always the case for follow-up appointments, which are
probably mostly purposed by the provider, as patients may
feel the follow-up appointments more frequently unneces-
sary than the providers, similarly to what has been reported
by Wick et al [32] in a study conducted in general practices.

For females belonging to the state of psychiatric diag-
noses, a delay longer than 90 days is associated with an
increased risk of missing. These patients have a closer
follow-up. Consequently, a longer delay possibly means
health improvement and a spacing of the appointments more
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than a new reason for consultation, This improvement could
explain that they perceive the appointment as more unnec-
essary. For all patients, stating very clearly the reason for
scheduling a follow-up and avoiding unnecessary appoint-
ments could probably decrease missed appointments.

The fact that the intended provider is a member of the
paramedical staff significantly increases the risk of missing for
females with a somatic diagnosis but not for those in the
psychiatric model. Our hypothesis is that, as paramedical pro-
viders mainly work part time in our clinic, it is probably more
difficult to find a convenicnt time slot for the appointment.
Moreover, the fact that health insurances do not always fully
cover all our paramedical providers (and consequently pa-
tients have to pay) could also be an explanation. It is also
possible that the care relationship established between the
psychiatric patients and the paramedical providers (who are
mainly the psychologist or the dietician), are different than
the relationships with the family planning counselor or the
nurse who are probably more frequently consulted by fe-
males in the somatic state. Furthermore, concerning the
family planning counselor, an increase in the risk of missing
might partly be because of the fact that the consultation is
nore an accessory service offered to the patient than a
consultation to treat their health issues. Thus, the patient
could feel the appointment as unnecessary.

Paramedical providers meet males in a smaller propor-
tion than females. Although a substantial part of all males’
diagnoses are psychiatric diagnoses, substance misuse rep-
resents a greater proportion than for females. Thus, they
probably consult physicians more frequently than females
for psychiatric diagnoses. It is also possible that we did not
have enough power to show an influence of the provider for
males because of the small number of appointments they
scheduled with paramedical providers, and also to the
smaller number of males included in the model.

The risk of missing an appointment is greater for older
males, in concordance with published research indicating
that young adults are at greater risk of missing an appoint-
ment than adolescents [4,5]. However, the same is not true
for females. Although a gender difference has been incon-
stantly reported regarding missed appointments [3,4,8,33],
we found no study comparing the age influence separately
by gender and we have no explanation for this finding.

Strengths and limitations

The present study is innovative in the sense that, as far as
we know, the prediction of the risk of missing an appoint-
ment, taking the patients’ background into account, have
never been studied. Moreover, taking into account cancel-
lations, which are a form of nonattendance, allows us also to
have a more precise model. However, some limitations need
to be stressed. First, the diagnosis is not registered for the
appointments that have not been attended. Thus, in these
cases, we had to rely on the diagnoses of the previous

consultations. Second, fewer males have consulted in our
clinic, what limits our statistical power for males and could
limit the establishment of different states at the hidden level.
Third, because of the structure of our prediction models;
patients with less than four appointments were not taken .
into account. However, we still consider a large proportion
of patients over a period of 8 years. Moreover, our approach
was able to put into evidence the influence of past appoint-
ments, which would not have been possible otherwise. Fi-
nally, Markovian models are mostly used when observa-
tions are equally spaced in time, what is not the case here,
although similar approaches were already successfully used
in the past [34].

Conclusions

As reported in the literature, a majority of our adolescent
patients of both genders default at least once. Females have
two distinguishable behaviors separating somatic from psy-
chiatric diagnoses. Males show a unique behavior, which is
similar to the somatic behavior of females. This should be
taken into account for the management of missed appoint-
ments. Moreover, providers should be aware of the fact that
adolescents could feel an appointment unnecessary; thus,
they should always explain the reason for scheduling a
follow-up appointment and avoid appointments that are not
really necessary. As they have the highest risk of missing
the next appointment, our efforts should be focused on those
who have already defaulted. Therefore, strictly imple-
mented means of control focusing on those at risk for
missing appointments could be a solution that would have
the advantage of decreasing the workload. Finally, for long
delays between consultations, reminders could be an appro-
priate solution.
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