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Purpose: To examine changes in waiting times and types

of services received before, during and after a pediatric
rehabilitation service reorganization including new admission
procedures; To compare waiting time data available in the
program’s administrative database and children’s medical files.
Method: Waiting time was defined as the time elapsed between
referral and accessing a service provided by any clinician in
the program (program waiting time) or by any clinician within
a discipline (discipline-specific waiting time). Services were
categorized as individual, group treatment, or other. ANOVAs
and y? tests were used to examine changes in waiting times
and type of services, respectively. Paired T-tests compared

the program waiting times from the two databases. Results:
Data were collected on 188 children (mean age: 4 years and 1
month). The program and occupational therapy waiting times
were shorter following the service reorganization. For two
disciplines, the proportion of children receiving individual
treatment diminished over time, while group and other types
of interventions increased. Program waiting times calculated
using the two data sources did not differ significantly but
differences in the available data highlighted administrative
issues. Conclusions: Service reorganization can decrease waiting
times and change the type of services offered over time.

Keywords: Accessibility to services, health services research,
pediatric, program evaluation, quality of care, waiting times

Background

Around the world, access to rehabilitation for children with
disabilities is challenged by long waiting times compromising

_Implications for Rehabilitation

o «Service reorganization can improve accessibility by
reducing the first waiting times.

o More researches are needed to understand the impact
of the changes in the type of services provided on ser-
vice accessibility and service quality.

o Service accessibility should be monitored using accu-
rate data extending beyond those routinely collected.

early intervention and children and family functioning [1-9].
Increasing the frequency of group treatments, reducing indi-
vidual treatment times, reviewing admission procedures and
implementing new models of services, are some of the strate-
gies reported in the literature as having reduced waiting times;
modifications in the programs are described but little details are
given regarding how waiting times were calculated [7,10-12].
Despite that waiting time is broadly defined as the time elapsed
from a «referral» for a service (starting point) and its delivery
(ending point) [3,13,14], standardized methods of calculation
across populations from different settings are lacking [7,15]. As
such, interpreting and comparing studies about waiting times
are difficult and do not allow one to fully appreciate the impact
of the various strategies on service accessibility.

Having a clear starting and ending point to calculate
rehabilitation waiting times for children with disabilities is an
important issue [7]. In Canada, the starting point is typically
when the child is referred to a specialized rehabilitation center
after being seen by a doctor. This «referral» may correspond
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to either the date written on the referral form, when the
rehabilitation facility received the referral, or when the child’s
file was analyzed and he or she was considered eligible for
services. An even bigger concern relates to the ending point,
or the date of the «first service», since a child can receive a
variety of services, ranging from consultation to individual or
group treatments [16]. Depending on how waiting times are
operationally defined and calculated, the «first service» could
even correspond to a telephone call to set up an appointment.
According to the Québec Health and Social Services Ministry
(HSSM), this telephone call should not be considered an ending
date because no significant contact is made with the child or
with his or her parent [14]. Administrative databases currently
used to calculate waiting times do not usually differentiate
between the types of service provided. To complicate matters,
children with disabilities often require services from a variety
of disciplines. We purport that waiting time calculations should
consider the dates when the child was seen by each health
professional to whom he or she was referred (e.g. by providing
discipline-specific waiting times for each requested discipline)
as opposed to being solely based on the date the child was
seen by any therapist in a program. This would prevent an
underestimation of waiting times (i.e. by having the ending
point indicating the time when only one clinician gets involved
with the child). In practice, however, we know from experience
that many database systems calculate only one waiting time
that stops running as soon as the child is seen by one therapist.

Issues related to waiting times became apparent to us in the
context of our rehabilitation service reorganization project [11].
Specifically, while evaluating the impact on service accessibility
by examining the programs’ administrative database, we noticed
that waiting times decreased over the course of the service
reorganization. However, clinicians’ concerns about the accu-
racy of these data led us to search for additional information
about service accessibility. We subsequently examined the data
provided in the children’s medical files (where clinicians from
different disciplines entered a description of services provided
on specific dates), a potentially more accurate and complete
database to describe service accessibility. Given the importance
of evaluating initiatives aimed at improving accessibility to pedi-
atric rehabilitation services and of having reliable and accurate
administrative databases [4], it is important to report our expe-
rience with waiting time data to improve future research.

This study thus aimed to examine changes in waiting times
and in the types of services received before, during and after a
pediatric rehabilitation service reorganization. We also com-
pared the waiting time data available within the program’s
administrative database with that from the children’s medical
files.

Method

Setting and background

Our service reorganization involved a program providing reha-
bilitation services to children with disability living in southern
Québec, Canada. Although newborns are eligible, children are
often older when they are referred to the program. Indeed, until
a clear permanent disability is confirmed, children are seen by

health professionals in the regional hospital or in community
settings. The period of time children will receive services varies
according to their needs and their diagnosis, but after 21 years
old, children are no longer eligible - if they still have rehabilita-
tion needs, they are transferred to the adult program within
the same centre. At the time of our study, about 50 therapists
from six disciplines worked in five sub programs (e.g. devel-
opmental delay and speech and language delays) providing
mainly individual interventions. Before 2006, interdisciplin-
ary rehabilitations teams provided yearly outpatient services
to 1000 children. Nevertheless, the program’s administrative
database indicated that children had to wait for up to 3 years
before receiving services. To address these long waiting times,
in 2006, the program undertook a reorganization principally
including new admission procedures and increased group
and community interventions. The new admission procedures
were perceived as the organizational changes having the great-
est potential to diminish waiting times for a first service within
the program [17]. Specifically, as soon as possible following
referral, a social worker contacted the parent to discuss their
priorities and the programs services (including community
resources) and to determine the best services for their child.
A larger study, approved by the ethics board of the Center of
Interdisciplinary Rehabilitation Research of Montreal, was car-
ried out to document the impact of this service reorganization
on a random sample of 222 families receiving services from
at least one discipline in the program before, during and after
the organizational changes (for details see [11]). Results from
this study highlighted that service quality was maintained
during and after the service reorganization [11]. Moreover, an
increased number of children were served and a reduction in
waiting times was observed. The diminished waiting times was
however based only on a preliminary analysis of data from the
program’s administrative database. More complete analyses of
waiting times were conducted as part of the current study.

Participants

For the current study, data on accessibility were available for
188 families (34 of the original 222 families were excluded
from the analyses: 32 children were referred before 2000 when
waiting times were calculated differently, and two had miss-
ing data). Families were classified into three sampling groups:
those referred to the program before the new procedures were
pilot tested (before 1 September 2006), during the reorganiza-
tion/piloting of new admission procedures and after the full
implementation of the new admission procedures (between 1
September 2007 and 31 August 2009).

Data sources and procedures

Two data sources were used: the administrative database and
the children’s medical files. Both sources contained informa-
tion documenting the history of the services received as soon
as a child was referred to the program. Typically, when the
program received a request for services for a child, an admin-
istrative form (f532) was created and inserted into his/her
medical file. The date of reception of the request was written
on this form and manually entered into the administrative
database. This constitutes the starting date for the calculation

Disability ¢ Rehabilitation



in days of the program’s first waiting time and the discipline-
specific waiting times using both data sources.

A clinical coordinator reviewed the child’s medical infor-
mation found in his or her file. Once a child was considered
eligible to receive program services (e.g. had a permanent
disability, as per the Québec Health Ministry definition), his/
her name was placed on a waiting list. The first clinician in
the program who had a significant contact with the child or
his/her family completed an administrative form (£120) also
included in the child’s medical file. The date written on the
120 was then manually entered into the administrative data-
base and considered the ending date for the calculations of the
program’s waiting time for the database. The administrative
database did not allow for the recording of information about
the services provided by the various disciplines. This informa-
tion could only be found in the medical file.

Three research assistants carefully reviewed all of the pro-
fessional notes documented in the medical files and using a
standardized procedure, identified the date when a signifi-
cant contact first occurred between the child and or his/her
family and a clinician from a particular discipline. This date
was considered the ending date for the calculations of the
programs first waiting time and the discipline-specific wait-
ing times using the medical file data. Also from the medical
files, the research assistants compiled the types of service pro-
vided. These services were categorized according to: (1) type
of first service within the first month: (i) evaluation/monitor-
ing (i.e. assessment without regular/weekly treatments), (ii)
treatment (i.e. treatment on a regular/weekly basis without
evaluation), or (iii) evaluation and treatment; (2) number
of health professionals involved: (i) one clinician (unidisci-
plinary) or (ii) two or more clinicians (multidisciplinary); (3)
number of children seen at the same time: (i) individual or
(ii) group interventions (Table III). Services offered to family
members or community partners involved with a particular
child or group of children were classified within these same
categories (e.g. information sessions for parents were classi-
fied as group interventions).

Statistical analysis

Descriptive statistics (mean and standard deviation or fre-
quency and percentage) were performed to calculate waiting
times. ANOVAs and x? tests were used to compare waiting
times and type of services provided before, during and after
the reorganization, respectively. For statistical purposes, type
of services was recoded into one of three clinically significant
categories: 1) individual treatments (with or without evalu-
ation); 2) group treatments (with or without evaluation); 3)
others (including mainly those who only had an evaluation).
When statistical differences were identified in waiting times
and type of services, two-by-two x* tests were calculated to
locate the differences.

Paired T-tests compared the program’s first waiting times
recorded using the administrative database with those
recorded in the medical files. A table of frequencies (based
on waiting time categories inspired by the standards of the
Québec HSSM [14]) was used to highlight differences poten-
tially masked by analysis with mean values [18].

© 2013 Informa UK, Ltd.
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Results

On average, children were 4 years and 1 month (SD: 2 years
and 8 months) old when they were referred to the program,
52.1% lived in the urban region and 48.9% received services
from the speech and language delay sub program. Children
referred to the program after the service reorganization were
older (5 years and 7 months) than those referred before (3
years and 7 months) (F = 6.25; p = 0.02), which might reflect
the increase of children over the past years with speech and
language delays and dyspraxia, who are often older when they
are referred to the program. However, no difference between
the three subgroups was found with regards to children’s sub
programs or region of residence.

Based on the administrative database, program first waiting
times decreased over the study period and statistical differ-
ences were found between those calculated before and after the
reorganization (Table I). Based on medical file data, the service
reorganization contributed to important reductions of all waiting
times, but statically significant differences (before and after the
reorganization) were found only for the program and the occu-
pational therapy first waiting times. Over the 3 years, the reduc-
tions in waiting times ranged from 42% (waiting times for special
education as per the medical files) to 80% (overall program
waiting times using the administrative database). The number of
children referred for services over the study period also greatly
varied across discipline, ranging from 10 for neuropsychology to
143 for speech and language therapy (Table I).

According to the medical file, 45.7% of the program’s
first services were provided by a social worker and 30.9% of
the services consisted of a telephone interview with parents
(data not shown). Although a great variety of first services
was provided, many children had only an evaluation within
the first month (Table II). No changes were noted in the
type of first services provided before, during and after the
service reorganization for physiotherapy, occupational
therapy and psychology. Specifically for speech and lan-
guage therapy (Table III; y* = 22.097, p < 0.01) and special
education (y* = 10.5, p = 0.03), the frequency of individual
treatments decreased across the study periods and group
treatments and other types of interventions (such as evalu-
ation and monitoring) increased. Although not statistically
significant, the same tendency was observed for social
work. Table III illustrates how services evolved over time in
speech and language therapy (for tables illustrating changes
in each of the discipline, see http://chantalcamden.weebly.
com/publications.html).

No statistical differences were found when comparing the
programss first waiting time calculated using the administra-
tive database with those calculated with medical file data
(Figure 1). Nevertheless, important specific variations were
found (Figure 2). For instance, for 43 children (22.9%), the
difference in days between waiting times calculated by the
administrative database compared to those calculated with
medical file data was within 0-3 days. In 10.1% of the cases,
the administrative database underestimated waiting times
from 31 to 90 days, and in 9.1% of the cases, between 3 months
and 2 years.
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Table I. Waiting times (in days) for first services in the program and for each discipline calculated with data from the administrative database and

from the medical files.

Mean (SD)
Total number of
children referred from Before the During the After the

Discipline 2000 to 2009 (%) reorganization reorganization reorganization
Waiting time provided by the administrative database

Overall program (program’s first waiting time) 188 (100) 153.8 (207.5) 88.6 (79.6) 31.0 (31.3)*
Waiting times provided by the medical files

Overall program (program’ first waiting time) 188 (100) 149.75 (140.21) 104.49 (100.72) 50.71 (31.87)*

Physiotherapy 73 (38.8) 242.18 (241.81) 110.59 (112.49) 87.60 (76.96)

Occupational therapy 124 (66.0) 345.26 (278.04) 270.82 (264.41) 143.58 (91.58)*

Speech and language therapy 143 (76.1) 273.66 (287.07) 220.47 (204.34) 139.91 (70.90)

Special education 113 (60.1) 264.16 (215.15) 252.11 (289.97) 152.56 (227.79)

Social work 60 (31.9) 100.40 (111.69) 113.08 (90.72) 53.73 (39.40)

Psychology and neuropsychology 10 (5.3) 712.86 (187.81) N/A 266.00 (9.90)

*Waiting times were significantly shorter (p < 0.05) after the service reorganization compared to before.
N/A: Non applicable because only one child was referred in this discipline during this period.

Table II. Types of services offered during the first service for each discipline as recorded in the medical files (overall, during the 3-year period).

Discipline
Number of children referred in each discipline (valid %)*

Type of service PT(n=73) OT(n=124) SLT(n=141) SE(n=113) SW (n=60) Psy(n=10)
Unidisciplinary evaluation” 23 (31.5) 32 (25.8) 23 (16.3) 27 (23.9) 29 (49.2) 9 (90)
Unidisciplinary evaluation and individual treatment 18 (24.7) 20 (16.1) 13(9.2) 27 (23.9) 20 (30.9) 1(10)
Unidisciplinary evaluation and group treatment 0(0) 4(3.2) 2(1.4) 1(0.9) 0(0) 0(0)
Multidisciplinary evaluation 16 (21.9) 37 (29.8) 36 (25.5) 6(5.3) 0(0) 0 (0)
Multidisciplinary evaluation and individual treatment 15 (20.5) 10 (8.1) 1(0.7) 7 (6.2) 1(1.7) 0(0)
Multidisciplinary evaluation and group treatment 0(0) 0(0) 1(0.7) 1(0.9) 0(0) 0(0)
Unidisciplinary individual treatment 0(0) 4(3.2) 6 (4.3) 10 (8.8) 4(6.8) 0(0)
Unidisciplinary group treatment 0(0) 6 (4.8) 19 (13.5) 3(2.7) 0(0) 0(0)
Multidisciplinary group treatment 1(1.4) 6 (4.8) 34 (24.1) 24 (21.2) 5(8.5) 0(0)
Other (e.g. participation to a school plan of services) 0(0) 5 (4.0) 6 (4.3) 5(4.4) 0(0) 0(0)
Not available (children presumed to be still waiting 0(0) 0(0) 0(0) 2(1.8) 0(0) 0(0)

for services)

*Valid percent (% calculated on the total number of children referred to each discipline).
"Monitoring is included under evaluation, as both are often done simultaneously.
OT, occupational therapy; Psy, psychology and neuropsychology; PT, physiotherapy; SE, special education; SLT, speech and language therapy; SW, social work.

Table III. Types of services offered during the first service for speech and language therapy before, during and after the service reorganization

(showing changes in the types of services provided).

Number of children (valid %)?

Type of services Before (n = 84) During (n = 36) After (n =21)
Unidisciplinary evaluation 18 (21.4) 5(13.9) 0(0.0)
Unidisciplinary evaluation and individual treatment 7 (8.3) 4(11.2) 2(9.5)
Unidisciplinary evaluation and group treatment 0(2.8) 1(2.8) 1(4.8)
Multidisciplinary evaluation 28 (33.3) 6 (16.7) 2(9.5)
Multidisciplinary evaluation and individual treatment 1(1.2) 0(0) 0(0.0)
Multidisciplinary evaluation and group treatment 1(1.2) 0(0) 0(0.0)
Unidisciplinary individual treatment 3(3.6) 3(8.3) 0(0.0)
Unidisciplinary group treatment 11(13.1) 4(11.1) 4(19.0)
Multidisciplinary group treatment 12 (14.3) 10 (27.8) 12 (57.1)
Other (e.g. participation to a school plan of services) 3(3.6) 3(8.3) 0(0.0)

2Valid percent (% calculated on the total number of children referred to speech and language therapy before, during and after the service reorganization).

Discussion

To our knowledge, this study is the first to use empirical data
to examine important issues of access to rehabilitation ser-
vices within a context of service reorganization. This article
highlights that the reorganization of the program under study

reduced waiting times by about 42-80%. Previous studies have
reported overall program waiting times decreasing as much as
70-85% [7,10,12], but did not document changes in waiting
for different disciplines. To our knowledge, the current study
is the first to report changes in waiting times for different dis-
ciplines and details about the variety of first types of services

Disability ¢ Rehabilitation
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Figure 2. Differences in days between waiting times calculated by the
administrative database compared to those calculated with medical file
data: Number of children for each range of differences in days.

offered. These services evolved differently across disciplines
during the service reorganization. For instance, over the years,
multidisciplinary group treatments increased particularly in
speech and language therapy, in special education and in social
work. The increase for these three disciplines most probably
reflects the increase in multidisciplinary group treatments
provided within the speech and language delays subprogram
where these three disciplines are particularly involved. Still, it
would be interesting to investigate further how and why the
type of services provided evolved differently across disciplines,
and the impact of this on children’s outcomes.

As monitoring/consultation and group interventions are
more cost-effective than one-on-one interventions [17,19-
23], it might be expected that the disciplines having signifi-
cantly increased their utilization of groups (i.e. speech and
language therapy and special education) would be the ones
with the most significant decrease in waiting times. However,
our data confirmed that only occupational therapy wait-
ing times decreased over time. Other factors thus probably
influence waiting times, such as the children/clinician ratio.
These results underscore the importance of considering vari-
ous variables when evaluating service accessibility. The type
of services offered within a program is probably one of the
variables influencing service accessibility, and it probably also
influences the quality of the services provided.

© 2013 Informa UK, Ltd.
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Our results on the type of first services provided also
highlight that only a small percentage of the children actu-
ally received regular/weekly individual or group treatments
within their first month of service. These results might reflect
the fact that not every child requires treatment on a regular
or weekly basis, as some children only need to be evaluated,
counseled and monitored once in a while [16]. However, these
results can also raise concerns about the appropriateness of
the first services. Unfortunately, existing database systems do
not allow one to evaluate if children really access the services
they need.

Finally, this study raises concerns about the utilization of
the program’s administrative database (or similar databases)
to accurately evaluate service accessibility. Although there
were no statistical differences in the means provided by the
program’s database system compared to those calculated
with medical file data, specific variations were found. Most
important, the program’s administrative database provided
very limited information on service accessibility, as the type
and discipline of the first service was not specified and sub-
sequent waiting times for the different services could not be
documented. These results suggest that studies reporting on
the impact of service reorganization on accessibility using in-
house program databases should be interpreted with caution
and have important implications for clinical and administra-
tive practices.

Implications for clinical and administrative practices
Being able to obtain a complete and accurate portrait of wait-
ing times is essential to develop, implement and evaluate cre-
ative initiatives aimed at improving service accessibility. To do
so, clinical settings need a clear operational and standardized
definition of waiting times, including the definition of start-
ing and ending points. Midpoints might also be interesting to
examine issues of waiting times. For instance, knowing the
interval of time between referral (i.e. the date when request
is sent) and when the child is eligible to receive services (i.e.
date when the child is put on the waiting list), could possibly
shed some light on the efficiency of the transfer agreements
between facilities and the admission process. Ultimately, it
could help accelerating children’s admission into the rehabili-
tation program, to see them at a younger age. Once children
are admitted to a program, calculating waiting times should
also encourage discussion about the classification of different
types of services offered to children and about what should be
considered as a “significant contact” Moreover, different types
of waiting times might need to be created (e.g. from referral
or being accepted into the program to a first contact with the
program, a consultation, an evaluation or a treatment with a
professional from the different disciplines requested). A data-
base system should provide a variety of waiting time indica-
tors to offer a more complete picture of service accessibility.
The current priority given to reducing first waiting times is
important, but could hide or create other accessibility issues.
Since resource allocation needs to be planned to ensure
responding well to children’s needs across their life span,
Gibson et al. warned against the risk of allocating the major-
ity of the financial resources toward the first service and for
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early intervention [24]. In fact, accessibility should be moni-
tored continuously to ensure that children are receiving the
expected services at the right time. However, such monitoring
involves many challenges. Indeed, settings should have care
pathways describing clearly the services offered, with key
milestone services that could be used to document service
accessibility across the children’s life span.

Limits and futures directions

This study has some limitations. First, although standard-
ized procedures for the extraction of the information were
used, the researchers had no control on how data were origi-
nally entered into the data sources. Some errors or variations
could thus have occurred in the definition of the starting
and ending dates. Secondly, the number of participants in
each discipline and for each period of time was sometimes
too small to detect significant changes.

Further investigations are needed to better understand
and differentiate between different types of access to a pro-
gram (program’s first waiting times), to a therapist (each
discipline’s first waiting times), to the appropriate services
and the link between waiting times and children’s outcomes.
Futures research should examine whether children’s needs are
adequately met when a first service is received. Such research
would require more information on children (e.g. diagnosis
but also the prognosis), on the services received (e.g. the type
of service first received, but also subsequent services) and on
the outcomes (e.g. functional outcomes linked to the services
received).

Conclusion

The results of this study support the notion that service reor-
ganization can be associated with improved accessibility to
pediatric rehabilitation services. This article also underscores
the importance of developing a broader vision of service
accessibility by going beyond the traditional calculation of
a programss first waiting time. Continuous quality improve-
ment efforts of clinical settings still need a better understand-
ing of the relationships between service accessibility, waiting
times, type of services and service quality. Further research
is warranted to support initiatives toward optimal service
delivery models.
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