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This study analyzes Azienda Ospedalie-
ro-Universitaria Pisana’s implementa-
tion of the Open Access model for 

managing outpatient waiting lists. The 
Open Access model aims at guarantee-
ing services within three days and 
works by daily progressive opening of 
scheduling slots. The analysis focuses 
on policies that rule the access to spe-
cialist visits and diagnostic tests, reveal-
ing significant increase in the percent-
age of visits within national times stan-
dards. Waiting times for first availabili-
ty drastically decreased with the intro-
duction of the Open Access model. 
Effective management of waiting lists is 
essential for timely access to healthcare 
services. Digital tools and proper mon-
itoring structures are crucial in detect-
ing anomalies and ensuring a well-func-
tioning decision support system.
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1. Introduction

Among health managers, the percep-
tion of waiting times and patient dis-
satisfaction has been an ongoing and 
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information management, accurate 
data utilization, efficient resource allo-
cation, and timely execution of pro-
cesses to ensure smooth patient flow 
within the clinic (Hall, 2013) 
(Rohleder et al., 2011).
Nonetheless, as described by Noon, 
Hankins and Côté (2003), the vari-
ability in patient arrival times and ser-
vice durations often leads to patient 
waiting, despite having reserved time 
slots. Additionally, many outpatient 
clinics follow the practice of schedul-
ing multiple patients concurrently, 
ensuring the availability of patients for 
doctors or other valuable and limited 
healthcare resources. However, if all 
scheduled patients arrive on time or 
early, significant patient waiting 
becomes unavoidable.
The efficient and effective implemen-
tation of policies to govern the phe-
nomenon of waiting lists requires the 
adoption of appropriate organization-
al booking facilities characterized by 
the principles of transparency of the 
so called agenda (booking diary – a 
computerized or paper-based tool 
used to manage the booking calendar 
for services) as well as the criteria of 
flexibility, in order either to contain 
the risk of underutilization of the care 
facilities and also to maximize the 
compliance with the maximum clini-
cally appropriate waiting time (ranged 
by the physician on a scale of priori-
ty). Likewise, it is necessary to have 
adequate control structures aimed at 
detecting any anomalies in a timely 
manner and, above all, to monitor the 
proper functioning of the entire sys-
tem of access to care through inclu-
sion on the list. 
Waiting lists are a significant concern 
within the Italian healthcare system. A 
substantial majority of Italians, over 

frequently discussed topic of concern 
(Okuda, Yasuda and Tsumoto, 2017). 
The increasing demand for healthcare 
services, coupled with limited resourc-
es and the need to invest efforts in 
error prevention, has led to the reorga-
nization of healthcare operations 
(Camgoz Akdag et al., 2018). 
In the context of the regional organi-
zation of health care, the management 
of waiting lists certainly constitutes 
one of the most critical aspects of a 
healthcare system, especially for the 
Italian one organized as a universal 
healthcare system, institutionally 
deputed to respond to citizens’ 
demand for medical services in condi-
tions of equal access and in times 
compatible with the treatment needs 
required by the specific health condi-
tions of each of them. Waiting lists 
represent the excess of demand that 
the system can ensure in a specific 
time frame. Patients are thus placed 
on waiting lists for a service that 
should still be guaranteed within a 
reasonable period, also according to 
the current legislation. Improvement 
in patients’ waiting time will have a 
positive impact on both patients’ satis-
faction and the overall quality of 
healthcare services (Almomani and 
AlSarheed, 2016) (McCarthy, McGee 
and O’Boyle, 2000).
Waiting time for outpatient services is 
generally defined as the time between 
the booking of an outpatient specialist 
service and when it is provided. Wait-
ing time, however, can be calculated ex 
ante, which indicates the best time 
offered to the user at the time of book-
ing (first availability), or ex post, which 
indicates the actual time the patient 
waited to receive the service.
Outpatient clinics play a crucial role in 
various activities, requiring effective 
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CUP. This approach ensures continui-
ty of care and optimizes resource allo-
cation within the healthcare system.
In recent years, there has been a grow-
ing recognition of the need for more 
efficient and effective management of 
waiting lists. To address this challenge, 
innovative models have been devel-
oped and tested to improve the overall 
process. 
To ensure the successful implementa-
tion of these models, facilities have 
started incorporating them into their 
implementation plans. This strategic 
foresight allows organizations to pro-
actively manage and anticipate cus-
tomer demand while simultaneously 
adjusting their service offerings 
accordingly. By aligning demand and 
supply, healthcare facilities can opti-
mize their resources, allocate them 
more efficiently, and provide timely 
access to outpatient services.
Also no-show rates can benefit from 
OA model, expecially in underserved 
populations with high baseline 
no-show rates. While OA brings 
marked improvements for practices 
with high no-show rates, its effective-
ness diminishes for those with lower 
baseline no-show rates. (Rose, Ross, 
Horwitz, 2011).
Following Lean healthcare manage-
ment theories, many approaches have 
made-up to face the excess of demand 
and the lack of resources. As shown by 
Lot et  al. (2018), deep Lean analysis 
of outpatient flows lead to understand 
the variable understanding to creation 
of delays and worsening of balance-
ment in access to care. In some cases, 
it could make sure that countermea-
sures will be taken, reducing waiting 
times for patients.
Similarly, it has been proved that a 
significant improvement in waiting 

70%, perceive long waiting times as a 
major challenge. While the majority 
express satisfaction with the quality of 
care received, the prominence of wait-
ing lists poses a threat to the prestige 
and public trust in the healthcare sys-
tem. Reports received by Cittadinan-
zattiva (2019) indicate that delays and 
waiting times for treatments account-
ed for 58.2% of complaints, while for 
diagnostic tests comprised 33.2%. It is 
well-known that patients resort to pri-
vate healthcare facilities, or physicians’ 
private practice within public facilities 
(intramoenia, as stated in Italian law), 
to bypass prolonged waiting periods 
for specialist visits and diagnostic 
examinations. To mitigate this issue, it 
is essential to establish a coordinated 
approach that unifies the service pro-
viders and streamlines the demand for 
services. This can be achieved by 
adopting a centralized Single Booking 
Center (in Italian Centro Unico di 
Prenotazione-CUP) that acts as a focal 
point for scheduling appointments. 
Traditional planning models tend to 
protect current capacities by pushing 
demands into the future, while the 
Open Access model prioritizes imme-
diate access to care while safeguarding 
future capacities. By implementing 
differentiated pathways for patients 
requiring specialist visits or further 
investigations, overlapping and delays 
can be minimized. Swift access to ini-
tial appointments is crucial for patient 
well-being, and the Open Access 
model, successfully implemented in 
Pisa, aims to accomplish this within 
three days. For subsequent visits or 
follow-ups, the focus shifts from “wait-
ing lists” to “booking lists,” where 
patients receive appointments directly 
from the attending physician’s support 
staff, avoiding additional visits to the 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage please see: http://creativecommons.org



52

SAGGI

M
E
C
O
SA

N
 –

 IS
SN

 1
12

1-
69

21
, I

SS
N

e 
23

84
-8

80
4,

 2
02

4,
 1

30
 D

O
I: 

10
.3

28
0/

m
es

a2
02

4-
13

0o
a1

89
59

in the Emergency Department (ED). 
Embracing the lean approach is essen-
tial for enhancing the delivery of 
high-quality emergency care and 
ensuring patient satisfaction (Chan 
et al., 2014) (Holden, 2011).
Pursuing Lean management princi-
ples, one such approach gaining popu-
larity is the concept of Open Access 
(OA). This term refers to a system 
where patients can access services 
(visits or exams) without unnecessary 
delays or hurdles. By implementing 
OA, healthcare system aims to enable 
individuals to receive timely care and 
support when needed.
Given this, the Azienda Ospedalie-
ro-Universitaria Pisana (AOUP) 
adopted OA model, in collaboration 
with General Practitioners, which 
provides health services delivery with-
in 3 days with daily sliding (and for 
clinically motivated cases to 5/7 days) 
of outpatient services monitored by 
the Regional Plan for Waiting List 
Management (PRGLA 2019-2021, 
DGRT n. 604, May 6th 2019) based on 
balancing supply and demand on a 
predefined geographical area of guar-
antee.
The OA model implemented at the 
University Hospital in Pisa represents 
a significant shift in addressing wait-
ing lists in healthcare. It focuses on 
efficiently managing patient flows and 
segmenting different types of services, 
rather than simply increasing resourc-
es. This model has been developed in 
collaboration with ASL Toscana 
Nord-Ovest (ATNO), the local 
healthcare company, as part of an inte-
grated care system.
The key to its success lies in separating 
initial visits from follow-up visits, 
accurately assessing monthly demand 
for specific services, maintaining a bal-

times may be achieved by applying an 
analythical approach, even without 
increasing resources ( Johannessen e 
Alexandersen, 2018). The most com-
mon outcomes of Lean in healthcare 
include time-savings and timeliness of 
service. (Barnabè, Guercini and Di 
Perna, 2019).
The Lean intervention is a highly 
effective approach to boost an organi-
zation’s ability to create value. It 
achieves this by reducing waste, opti-
mizing processes, and enhancing 
operational efficiency. By eliminating 
non-value-added activities and 
streamlining operations, Lean empow-
ers organizations to meet customer 
needs more effectively. It fosters a 
culture of continuous improvement, 
where employees actively contribute 
to identifying and addressing ineffi-
ciencies. Through standardization 
and visual management techniques, 
Lean provides clarity and accountabil-
ity, enabling teams to work more effi-
ciently. These interventions also 
emphasize employee empowerment 
and engagement, encouraging them to 
take ownership and to contribute with 
innovative ideas. By promoting 
streamlined flow and flexibility, Lean 
enables organizations to respond 
swiftly to customer demands and 
adapt to changes. Moreover, Lean 
interventions often result in signifi-
cant cost reductions, which can be 
reinvested in value-adding activities. 
Overall, Lean has a proven track 
record of enhancing an organization’s 
value creation capabilities, making it 
more competitive, customer-centric, 
and sustainable (Condel, Sharbaugh 
and Raab, 2004).
The application of Lean principles in 
healthcare has been demonstrated 
crucial in improving patient flow with-
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outpatients clinics felt a necessity for 
improvement. Subsequently it was 
extended to other 12 outpatient ser-
vices with high-demand wating lists, 
such as abdomen US-scan, breast unit 
US-scan, ophthalmology, thorax 
CT-scan, neurology, ENT, etc.

The services organized with the Open 
Access model are dedicated to GP 
prescriptions for residents in pre-
defined areas on the basis of the 
PRGLA, adjusted by agreements 
signed with ATNO and authorized by 
the Tuscany Region. To maximize the 
efficiency of the three days shifting in 
booking slots, normally the offer 
should be evenly distributed over the 
entire week.
Prioritization by the physician is a 
classification system to differentiate 
access to appointments in relation to 
the user’s health condition and thus 
the severity of the clinical status.
To ensure universal access to services, 
the implementation of the Open 
Access model requires the activation 
of a parallel agenda, in standard model 
of booking, dedicated to residents 
outside of the geographical area of 
guarantee. 

The field is an alphabetical character 
on the prescription with the following 
coding:

• U = Urgent (as soon as possible or, if 
deferrable, within 72 hours);

• B = Brief (within 10 days);
• D = Deferrable (within 30 days for 

visits or within 60 days for instru-
mental services);

• P = Programmable (within 120 days). 

The AOUP Outpatient Steering 
Committee closely monitors, on daily 

ance between demand and supply, and 
implementing a dynamic scheduling 
system. This system ensures that the 
first visit is scheduled within three 
days and guarantees timely scheduling 
of follow-up visits for patients already 
under hospital care.
The experience and success of this 
model was well described by Carlo 
Tomassini, the former general director 
of the Azienda Ospedaliero-Universitar-
ia Pisana, in a book titled “Waiting Lists 
in Healthcare. The Solution of Open 
Access”. Indeed, it has effectively reduced 
waiting times from 7-8 months to just 3 
days in the Azienda Ospedaliero-Uni-
versitaria Pisana, for certain services that 
are required to be timely guaranteed. 
The Open Access model challenges the 
conventional belief that increasing 
resources and supply is the only solution 
to waiting lists. Instead, it emphasizes 
the importance of understanding and 
managing the constant and predictable 
demand for healthcare services. By 
aligning supply with demand in real-
time, the model ensures timely access to 
care, increases patient satisfaction, and 
avoids unnecessary reliance on external 
private providers. While the Open 
Access model cannot be immediately 
implemented across the entire region, as 
it requires extensive involvement from 
medical professionals and healthcare 
facilities, its success in Pisa demonstrates 
its potential to revolutionize waiting list 
management and improve healthcare 
services (Tomassini, 2019).
OA is based on Lean methodology, 
aiming to minimize waste and opti-
mize processes, based on patient flow 
segmentation, organizing efficiently 
different visits and exams considering 
patients’ needs.
OA was introduced for the first time 
in AOUP in 2015, when Cardiology 
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of facilities delivering services guar-
anteed in Open Access model for 
appropriate evaluations. In case of 
difficulties, there is an economic 
allowance in the AOUP budget, spe-
cifically aimed at the provision of 
additional services to ensure waiting 
times within given limits.

AOUP has currently implemented the 
Open Access model for the following 
services:

basis, the proper utilization of the 
booking slots and notifies the AOUP 
Departmental contacts and the direc-
tors of the facilities concerned for the 
agenda involved in order to plan a 
re-evaluation of the offer. On daily 
basis, the balance of supply and 
demand is monitored for services 
provided in OA mode through specif-
ic reporting by the Outpatient Steer-
ing Committee. The report is shared 
with the Directors and Coordinators 

Type of services currently offered in Open Access model in AOUP

Cardiology visits (including Electrocardiogram and Echocardiography)

Vascular surgery visit

Endocrinological visit

Neurological visit

Ophthalmologic visit

Orthopedic visit

Gynecological visit

Otolaryngological visit

Urological visit

Dermatological visit

Gastroenterological visit

Pulmonary visit

General surgery visit

Rheumatological visit

Allergology visit

Chest CT scan

Breast ultrasound

Thyroid ultrasound

Musculoskeletal ultrasonography

Colonoscopies

Esophagogastroduodenoscopies

the latter due to limitations in access 
to hospital and healthcare facilities. 
Our experience is intended to be use-
ful to the literature because of its 
methodology in addressing the issue 

The analyses conducted had to take 
into account the impact of the Covid-
19 pandemic spread on the sustain-
ability of healthcare provision, result-
ing in the need for reorganization of 
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prescribed by GPs limited to the 7 
branches of specialties where OA was 
introduced in the middle of 2020: 
Allergology, General Surgery, Endo-
crinology, Gastroenterology, Ortho-
pedics, Pneumology, and Rheumatol-
ogy. The data from the waiting lists 
were provided as 15-days means, rep-
resenting the period from the 1st to 
the 15th day of the month or from the 
16th day to the end of the month. This 
approach yielded two values for each 
month, allowing us to track the chang-
es over time.
Although OA is applied in part of the 
ATNO, the AOUP model was chosen 
because of the effects that can be eval-
uated in a restricted health care set-
ting, such as a hospital. Collaboration 
with general practitioners (GPs) and 
the rest of the ATNO could demon-
strate the timeliness of health service 
delivery, so this case might provide a 
platform to study the practical appli-
cation and results of the OA model in 
an integrated health system.

We started by identifying the exact 
date of start of OA for each branch, 
resulting as follows:

of waiting times and patient access to 
health care services through a com-
pletely new model. The absence of 
previous studies on this specific topic 
could make it a pioneering contribu-
tion to the field of healthcare manage-
ment, as well as provide insights and 
framework for addressing the chal-
lenges of waiting lists in healthcare. 
Our work is not only intended to add 
to the existing body of knowledge, but 
also to be a reference for future 
research and potential applications of 
the OA model in healthcare systems 
facing similar problems of patient 
access and waiting times.

2. Methods

2.1. Data preparation
To give quantitative evidence of the 
phenomenon, we observed the outpa-
tient data flow of the AOUP, from 
January 1st, 2019 to December 31st, 
2021, considering only the services 
monitored for waiting times in the 
2019-2021 PRGLA.
To accomplish the aim of the study, 
we conducted an analysis of waiting 
lists for visits and diagnostic services 

Visit OA start 15-days reference period

Allergological visit 06/07/20 July, 1st-15th

General Surgery visit 15/06/20 June, 1st-15th

Endocrinological visit 22/06/20 June, 16th-end of the month

Gastroenterological visit 22/06/20 June, 16th-end of the month

Orthopedic visit 22/06/20 June, 16th-end of the month

Pneumological visit 22/06/20 June, 16th-end of the month

Rheumatology visit 15/06/20 June, 1st-15th

and Local Health Authorities. To facili-
tate a clearer understanding and analysis, 
we extracted the raw data and organized 
it into Microsoft® Excel format.

We obtained the necessary data from the 
TAT Regional information flow. This 
system actively monitors the perfor-
mance of Tuscan University Hospitals 
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1) % of adherence pre-OA
2) % of adherence post-OA
3) Waiting days pre-OA
4) Waiting days post-OA

Weighted average (WA), weighted 
variance (WV), weighted standard 
deviation (SD), and standard error of 
the mean (SEM) were calculated for 
each dataset with the following for-
mulas:

1) WA <– weighted.mean(values, 
weight)

2) WV <– weightedVar(values, 
weight)

3) SD <– weightedSd(values, weight)
4) SEM <– SD/sqrt(N)

“Values” contained spot data of % of 
adherence or days of waiting. 
“Weight” contained data from num-
ber of visits provided in each peri-
od.
“N” was set to 24, referring to the 24 
15-days periods pre-OA, and as many 
of them post-OA.

For each specialty we obtained 16 val-
ues as follows:

1) WA
a) pre

1. WA of percentage of 
adherence pre-OA 
2. WA of days of waiting 
pre-OA

b) post 
1. WA of percentage of 
adherence post-OA
2. WA of days of waiting 
post-OA

2) WV
a) pre 

1. WV of percentage of 
adherence pre-OA

2.2. Descriptive analysis
A pre/post analysis was then hypothe-
sized picking the period of one year 
before and one year after the introduc-
tion of OA: 48 15-days periods were 
then obtained, 24 pre-OA and 24 
post-OA. To mitigate biases arising 
from changes in access to care (such as 
reduction of hospital visits during the 
Covid-19 pandemic), we weighted 
average, variance and standard devia-
tion on the number of visits that made 
up volumes of patient flow.
To analyze the data obtained, we used 
RStudio (© 2009-2022 RStudio, 
PBC), dividing them into pre and post 
groups. In this way, for each branch 
were established two initial datasets, 
one for pre-OA and another for post-
OA, including number of visits, time of 
observation, % of adherence to Nation-
al standard times and days of waiting. 
There wasn’t any outpatient activity in 
the Pneumology branch for 3 periods 
of 2020, due to Covid-19 pandemic 
and its impact (May 1st-15th, May 
16th-end and June 1st-15th). The 
same hiatus was found in the Allergol-
ogy branch, where activities were 
stopped for one period ( June 
16th-end, 2020). To cope with these 
biases, 3 previous periods in the pre-
OA group were added for Pneumolo-
gy and 1 for Allergology, in order to 
gain the sample size of 24 as stated.

For each waiting list and each two-
week period, we considered both the 
absolute waiting time expressed in 
days and the % of adherence to 
National Plan for Waiting List Man-
agement (PNGLA 2019-2021, Intesa 
Stato-Regioni, February 21st 2019). 
Thus, we obtained a total of 4 smaller 
datasets for each branch, as listed here:
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was performed for each specialty using 
unpaired one-tailed t-test, to compare 
both the days of waiting time and the 
percentage of adherence, too. Com-
bining pre-OA and post-OA periods, 
we calculated t (t), degrees of freedom 
(df), standard error of a difference 
(SED) and p-value (p).
By incorporating these statistical 
methods, we would ensure a robust 
and data-driven analysis of the impact 
of OA on waiting times in healthcare.

2.4. Control charts
To better understand the variation 
between the pre-OA and post-OA 
periods, control charts were also 
undertaken using the “ggplot” pack-
age installed in RStudio. This was 
useful for visualizing and assessing the 
differences in WA, as well as the Upper 
Control Limit (UCL) and Lower 
Control Limit (LCL). 
So, given WA and SD for each indica-
tor, UCL and LCL were calculated as 
follows:

UCL <– WA + (1 * SD)
LCL <– WA – (1 * SD)

These limits represented statistically 
calculated thresholds that indicated 
the range within which the observed 
data points should fall under normal 
circumstances. 
By comparing the position of the data 
points in relation to these control lim-
its, any notable changes or abnormali-
ties in the data could be visually high-
lighted. 

3. Results

3.1. Descriptive analysis (% of adher-
ence)
In the field of Allergology, the imple-
mentation of the OA model brought 

2. WV of days of waiting 
pre-OA

b) post 
1. WV of percentage of 
adherence post-OA
2. WV of days of waiting 
post-OA

3) SD
a) pre 

1. Weighted SD of percent-
age of adherence pre-OA
2. Weighted SD of days of 
waiting pre-OA 

b) post
1. Weighted SD of percent-
age of adherence post-OA
2. Weighted SD of days of 
waiting post-OA

4) SEM
a) pre

1. SEM of percentage of 
adherence pre-OA
2. SEM of days of waiting 
pre-OA

b) post
1. SEM of percentage of 
adherence post-OA
2. SEM of days of waiting 
post-OA

Employing weighted WA, WV, SD and 
SEM calculations, a total of 112 values 
resulted, considering the 7 specialties 
above mentioned. These weight by 
number of visits in each period, makes 
sure to take into account eventual vari-
ations in patient flow among different 
years’ periods. Additionally, we used 
unpaired one-tailed t-tests to compare 
waiting times and adherence before 
and after the implementation of the 
OA model for each specialty.

2.3. t-test
Considering the obtained values of 
WA, SD and N, a pre/post analysis 
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from 0.0039 to 0.0055, but conversely, 
SD decreased from 0.0626 to 0.0742. 
The SEM ranged from 0.0128 to 
0.0151. Despite the increase in WV, 
these findings highlight the positive 
impact on percentage of adherence in 
Endocrinology visits. t-value was 
–5.0058 with 44.7170 degrees of free-
dom.
Gastroenterology visits demonstrated 
an improvement in the percentage of 
adherence WA, increasing from 
69.54% in the pre-OA period to 
97.75% in the post-OA period (p < 
0.0001). Moreover, the WV decreased 
from 0.0204 to 0.0033. The SD also 
decreased from 0.1430 in the pre-OA 
period to 0.0579 in the post-OA peri-
od. The SEM passed from 0.0292 to 
0.0118. In summary, these findings 
lead to a t-value of –8.9570 with 
approximately 30.3551 degrees of 
freedom.
As for Orthopedics visits, there were 
relatively stable adherence rates with 
WA ranging from 83.55% to 96.18% 
(p < 0.0001). The WV decreased from 
0.0039 in the pre-OA period to 0.0032 
in the post-OA period. and the SD 
decreased from 0.0624 to 0.0570. 
SEM decreased from 0.0127 in the 
pre-OA period to 0.0116 in the post-
OA period. t-value was –7.3201 with 
45.6243 degrees of freedom.
With regard to Pneumology, there was 
a significant increase in the WA per-
centage of adherence for visits, rising 
from 75.36% in the pre-OA to 96.71% 
in the post-OA (p < 0.0001). WV 
decreased from 0.0111 to 0.0030 and 
SD decreased from 0.1054 to 0.0551. 
The SEM decreased from 0.0215 in 
the pre-OA period to 0.0112 in the 
post-OA period. The t-value for pneu-
mology visits was –8.793 with 34.7170 
degrees of freedom.

about a notable improvement in the 
percentage of adherence to standard. 
Prior to the adoption of OA, the per-
centage of adherence (WA) stood at 
72.30%. However, following the 
implementation of OA, there was a 
remarkable increase, with the adher-
ence rising to 95.81%. This significant 
improvement was statistically signifi-
cant, as evidenced by a p-value < 
0.0001. In the context provided, it 
appears that there have been changes 
in the values of WV as well as the SD 
and SEM. Initially, the WV was 
0.0137, but it decreased to 0.0038, 
indicating a shift or improvement in 
WV over time. Similarly, the SD also 
underwent a change, decreasing from 
0.1172 to 0.0614. The SEM was ini-
tially 0.0239 and then 0.0125. t-value 
was –8.7097 with 34.7307 degrees of 
freedom.
Significant differences were observed 
also in the percentage of adherence for 
General Surgery visits between the 
pre-OA and post-OA periods. The 
percentage of adherence WA increased 
from 89.29% in the pre-OA period to 
97.35% in the post-OA period (p < 
0.0001). Additionally, there were 
changes in the WV and SD: WV 
decreased from 0.0041 to 0.0017 in 
the post-OA period and the SD also 
decreased from 0.0638 to 0.0413. The 
SEM for the percentage of adherence 
showed a decrease from 0.0130 to 
0.0084 in the post-OA period. The 
t-value for the percentage of adher-
ence in General Surgery visits was 
–5.1999 with 39.4074 degrees of free-
dom.
Looking at Endocrinology visits, there 
was an increase in WA of percentage 
of adherence, from 85.03% to 94.95% 
between the two periods analyzed (p 
< 0.0001). In terms of WV, it increased 
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OA period to 0.0089 in the post-OA 
period. t-value was –18.6829 with 
40.9364 degrees of freedom.
For each branch, control charts have 
been undertaken regarding percentage 
of adherence to National standard times, 
showing commendable improvements 
of WAs, as well as UCLs and LCLs, visu-
ally evident as well. (Graph. 1-7)

Finally, Rheumatology visits showed the 
most significant improvement in terms 
of adherence percentage, with a substan-
tial increase from 68.82% to 98.11% of 
WA (p < 0.0001). WV decreased from 
0.0040 in the pre-OA period to 0.0019 
in the post-OA period and the SD 
decreased from 0.0631 to 0.0437. The 
SEM decreased from 0.0129 in the pre-
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Fig. 1  
Allergology percentage of adherence to National 
standards (WA)

Fig. 3  
Endocrinology percentage of adherence to National 
standards (WA)

Fig. 2  
General Surgery percentage of adherence to National 
standards (WA)

Fig. 4  
Gastroenterology percentage of adherence to National 
standards (WA)
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Fig. 5  
Orthopedics percentage of adherence to National 
standards (WA)

Fig. 7  
Rheumathology percentage of adherence to National 
standards (WA)

Fig. 6  
Pneumology percentage of adherence to National 
standards (WA)

from 35.1295 to 5.7672. The SEM 
decreased from 7.1708 in the pre-
OA to 1.1772 in the post-OA. t-value 
was –7.9700 with 24.2389 degrees of 
freedom.
In General Surgery, waiting times also 
showed a significant decrease between 
pre- and post-OA. The WA decreased 
from 10.45 days to 3.14 days (p < 

3.2. Descriptive analysis (days of wait-
ing time)
In the field of Allergology, there was 
a significant improvement in waiting 
times. The WA decreased from 71.12 
days to 3.57 days (p < 0.0001). Addi-
tionally, the WV decreased from 
1234.0799 in the pre-OA to 33.2605 
in the post-OA, and SD dropped 
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Finally, also Rheumatology visits 
showed a significant reduction in wait-
ing times between pre-OA and post-
OA: the WA decreased from 71.12 
days to 3.57 days (p < 0.0001). The 
WV decreased from 298.2177 to 
0.3337, SD ranged from 17.2690 to 
0.5777 and the SEM passed from 
3.5250 to 0.1179. t-value was –19.1530, 
with 23.0515 degrees of freedom.
In Graph.8, WA of waiting days before 
the implementation of OA is com-
pared with the post-OA period. 
Detailed results are shown in Tab.1, 
including N, WA, WV, SD, UCL, LCL, 
t-test results, df, SED and p.

4. Discussion

A general variation in WA values is 
evident, increasing in case of percent-
age of adherence to national standards 
and lowering in case of days of wait-
ing. Statistically, these variations are 
followed by a consistent decrease in 
WV, SD and SEM. A lower WV indi-
cates that the values were more closely 

0.0001). The variability (WV) 
reduced from 21.7684 to 2.4435, the 
SD passed from 4.6657 to 1.5632 and 
the SEM decreased from 0.9524 to 
0.3191. The t-value was –7.2808 with 
28.0992 degrees of freedom.
As for Endocrinology, waiting days 
experienced a significant reduction. 
The WA decreased from an average of 
31.82 days before OA to 3.96 days 
after OA (p < 0.0001). The WV 
decreased from 89.8508 to 17.9539, 
the SD dropped from 9.4790 to 
4.2372, and the SEM decreased from 
1.9349 to 0.8649. t-value was –13.1485 
with 31.8388 degrees of freedom.
Gastroenterology also witnessed a sub-
stantial decrease in waiting times. In 
fact, the WA dropped from 41.47 days 
before OA to 3.87 days after OA (p < 
0.0001). The WV decreased from 
304.3444 to 23.5640, SD decreased 
from 17.4455 to 4.8543, and the SEM 
decreased from 0.0292 to 0.0118. The 
t-value for Gastroenterology visits wait-
ing days was –10.1735 with 36.5403 
degrees of freedom.
The WA of Orthopedic visits waiting 
times decreased from 27.32 days (pre-
OA) to 4.05 days (post-OA) with a p 
< 0.0001. The WV decreased from 
89.5149 to 3.8455, SD reduced from 
9.4612 to 1.9610, and the SEM passed 
from 1.9313 to 0.4003. t-value was 
–11.7985 with 24.9725 degrees of 
freedom.
In the case of Pneumology visits, the WA 
of waiting times consistently decreased 
from 86.11 days before OA to 4.63 days 
after OA (p < 0.0001). The variability 
(WV) decreased from 594.1680 to 
1.4612, SD passed from 24.3756 to 
1.2088, and the SEM decreased from 
4.9756 to 0.2467. The t-value for pneu-
mology visits was –16.3572 with 23.1131 
degrees of freedom.

Allergology

Endocrinology

Gastroenterology

General Surgery

Orthopedic

Pneumology

Rheumatology

100500

WA Pre WA Post

Fig. 8  
Comparison between pre-OA 
and post-OA waiting days 
WA
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Tab. 1  
Comparison of pre-OA and post-OA, both for percentage of adherence to National standards and waiting time
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challenges posed by increasing health-
care costs and the ever-growing 
demand for patient care. (Boelke, 
Boushon and Isensee, 2000).
The results showcased a significant 
improvement in waiting times across 
all the considered specialties. This 
positive outcome signifies a notable 
leap forward in the efficiency and 
effectiveness of healthcare delivery, 
ultimately leading to enhanced patient 
satisfaction and overall improvements 
in healthcare outcomes. This achieve-
ment is a token of the unwavering 
dedication and hard work of all health-
care professionals involved in the 
implementation of the waiting list 
recovery process, put in place during 
the CoViD-19 pandemic.
It is noteworthy that the branches of 
General Surgery and Endocrinology 
have not witnessed such substantial 
increase in adherence rates as other 
branches, but it is crucial to recognize 
that even before the introduction of 
OA they were already achieving good 
results in terms of waiting times. Our 
findings indicates that these special-
ties have maintained their high stan-
dards and continued to improve, as 
the statistical data explain.
Furthermore, it is important to address 
the limitations that arose, due to the 
absence of data before 2018. This lack 
of historical data prevented us from 
conducting a comprehensive assess-
ment of the OA initiatives that were 
put in place prior to the time frame 
under examination. The unavailability 
of large historical data restricts our 
ability to accurately compare and eval-
uate the effectiveness and impact of 
these earlier initiatives. Consequently, 
it becomes challenging to fully ascer-
tain the extent of their success or iden-
tify specific areas that may require 

clustered around the mean, showing 
greater consistency and uniformity of 
data. The reduction in WV leads to 
reduction in SD, too, underlining how 
the data are less scattered in the post-
OA period, implying a greater level of 
consistency.
A decrease in SEM from the pre-OA 
suggests an improvement in the preci-
sion or accuracy in estimating the 
averages. A smaller SEM indicates a 
greater level of confidence in the reli-
ability of the sample mean as an 
approximation of the population 
mean. The precision of the mean 
adherence estimate is represented by 
these SEM values. We witnessed an 
increase of SEM only in the case of the 
Endocrinology visits’ percentage of 
adherence: despite this, the difference 
is too small to bring significant impli-
cations.
The extremely low p-value of < 
0.00001 in all fields indicates strong 
statistical evidence in terms of a signif-
icant difference between the means of 
the two groups considered.
The significant t-values suggest that 
there is a substantial difference 
between the pre-OA and post-OA 
conditions. The negative t-values indi-
cate that the WA of the post-OA group 
is significantly lower than the mean of 
the pre-OA group (in case of days of 
waiting) or higher (in case of percent-
age of adherence to National stan-
dards). These results provide strong 
evidence that the intervention had a 
significant impact on the measured 
variables in the study, highlighting an 
improved efficiency and enhanced 
precision in managing waiting times 
for visits, demonstrating the positive 
impact of the OA model.
OA can be considered an innovative 
solution that helps addressing the 
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and ATNO underscores the commit-
ment to a holistic and patient-centred 
approach. By leveraging the expertise 
and resources of both entities, the OA 
model seamlessly integrates within 
the existing healthcare infrastructure. 
This integration allows for a compre-
hensive and coordinated care system 
that promotes continuity of care, elim-
inates unnecessary delays, and opti-
mizes resource allocation.
Central to the OA model is the strate-
gic segmentation of healthcare ser-
vices. Rather than employing a one-
size-fits-all approach, services are cat-
egorized and prioritized based on 
urgency and complexity. By effectively 
triaging patients, the model ensures 
that those with critical needs receive 
immediate attention, while also pro-
viding appropriate care pathways for 
those with less urgent conditions. 
This targeted segmentation optimizes 
resource utilization and enables 
healthcare providers to allocate their 
expertise efficiently.
Furthermore, the OA model embraces 
technological advancements to sup-
port its objectives. Digital solutions, 
such as appointment scheduling sys-
tems and electronic health records, are 
leveraged to streamline administrative 
processes, reduce paperwork, and 
enhance communication between 
healthcare professionals. These tech-
nological innovations empower 
patients with greater control over their 
healthcare path and enable healthcare 
providers to deliver services with 
enhanced precision and efficiency.
This is why the implementation of the 
OA model at AOUP signifies a para-
digm shift in addressing waiting lists 
in healthcare. 
While OA aims to provide timely and 
equitable access to healthcare services, 

further improvement. In order to mit-
igate these limitations in future times, 
it is crucial to implement robust mon-
itoring and evaluation systems that 
capture real-time data and insights, 
feeding abundantly the databases. By 
closely monitoring the performance 
of the initiatives and regularly evaluat-
ing their outcomes, we can gather 
meaningful data and make informed 
decisions aimed at future improve-
ments. This proactive approach 
ensures that our assessments are accu-
rate, comprehensive, and based on 
reliable information.
The OA model implemented at the 
AOUP represents a ground-breaking 
and transformative approach to tackle 
the persistent challenge of waiting lists 
in healthcare. Departing from conven-
tional strategies that primarily empha-
size augmenting resources, this inno-
vative model centers on the efficient 
management of patient flows and the 
strategic segmentation of various 
types of services. Through a collabo-
rative effort between AOUP and 
ATNO, the Local Health Authority, 
this model has been developed and 
integrated into a comprehensive and 
unified care system.
The OA model embodies a significant 
departure from traditional healthcare 
paradigms by placing a strong empha-
sis on optimizing patient pathways 
and streamlining service delivery. 
Rather than solely focusing on increas-
ing the capacity of healthcare facilities, 
the model seeks to eliminate bottle-
necks and enhance the overall effi-
ciency of care provision. This para-
digm shift ensures that patients receive 
the most appropriate care in a timely 
manner, mitigating the adverse effects 
of lengthy waiting lists.
The collaboration between AOUP 
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between healthcare professionals and 
patients. Addressing these challenges 
requires a comprehensive approach 
that focuses on promoting appropri-
ate utilization of resources, educating 
patients about the proper use of 
healthcare services, and enhancing 
diagnostic accuracy. By ensuring the 
appropriateness of care, the healthcare 
system can effectively manage demand 
and allocate resources efficiently, 
thereby optimizing patient outcomes 
and overall system performance.
Moreover, when implementing OA, it 
is crucial to establish clear boundaries 
in terms of time and geography. This 
means defining a specific timeframe 
within which the access is allowed and 
determining the geographic locations 
from which access is permitted. By 
doing so, it becomes possible to effec-
tively plan and allocate resources to 
meet the expected demand within 
that timeframe and geographic area.
One reason for circumscribing the ter-
ritorial range is to estimate the breadth 
or extent of the service. OA cannot be 
applied indiscriminately to access from 
all geographic locations, as it would be 
challenging to predict and accommo-
date the volume and intensity of 
demands. By confining the scope to a 
specific territory, it becomes more 
manageable to estimate the magnitude 
of the service and allocate appropriate 
resources accordingly.
Moreover, this approach aligns with 
the principle of ensuring first-access 
performance at a zonal or regional 
level. By defining a specific territorial 
context, the responsibility for provid-
ing timely first-access services can be 
assigned to respective regions or 
zones. This not only promotes effi-
cient resource utilization but also 
helps maintain a balance within the 

it is crucial to address issues that can 
hinder its smooth operation. One 
such issue is the improper or excessive 
use of diagnostic tests. Healthcare 
facilities must ensure that these tests 
are utilized appropriately and judi-
ciously.
One challenge is the potential misuse 
of available resources, when patients 
opt for diagnostic tests for routine 
check-ups instead of utilizing them for 
necessary first-line access when there 
is a health issue. This can lead to 
unnecessary utilization of resources 
and may result in delays for patients 
who genuinely require immediate 
attention. It is essential to educate 
patients about the appropriate use of 
diagnostic tests and promote respon-
sible healthcare-seeking behavior.
This challenge arises when individu-
als request first-access services for pre-
ventive purposes rather than for 
addressing an actual medical need. 
While preventive care is undoubtedly 
important, OA should primarily pri-
oritize immediate healthcare needs 
and ensure timely access for those 
who require urgent attention. Balanc-
ing preventive care with the provision 
of first-line services can be a delicate 
task, requiring careful management 
and resource allocation.
Additionally, the issue of misdiagnosis 
or incorrect identification of symp-
toms can impact the demand manage-
ment of the healthcare system. If 
patients repeatedly receive incorrect 
diagnoses or fail to identify their 
symptoms accurately, it can lead to a 
surge in unnecessary demands for spe-
cialized care, causing strain on the 
system’s resources. It is crucial to 
improve diagnostic accuracy through 
continuous medical education, train-
ing, and effective communication 
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nisms and strategic planning to ensure 
fairness, effectiveness, and transparen-
cy in its implementation. By address-
ing concerns, optimizing resource 
allocation, and promoting equal 
access to care, OA can contribute to 
enhancing healthcare systems and 
improving health outcomes for all 
individuals.
Our findings provide healthcare 
researchers with critical insights into 
the impact of the OA model, high-
lighting its potential to improve the 
efficiency of waiting times, as demon-
strated by variations in key metrics. 
Researchers can delve into these 
results to uncover the underlying 
mechanisms. The consistent statistical 
significance observed across various 
fields strengthens the evidence sup-
porting the effectiveness of OA in 
reducing waiting times and enhancing 
compliance with national standards, 
thereby enhancing the credibility of 
their studies.
Our study emphasizes the transforma-
tive potential of the OA model in sig-
nificantly reducing waiting times for 
healthcare services. Healthcare practi-
tioners should consider the imple-
mentation of OA, while remaining 
attentive to challenges such as the 
misuse of diagnostic tests and the 
need to balance preventive care. Clear-
ly defining time and geographical 
boundaries is essential for resource 
allocation. In summary, our research 
offers valuable insights and practical 
guidance for the successful implemen-
tation of OA, benefiting both research-
ers and healthcare practitioners in 
improving healthcare systems.

5. Conclusion

In our context, OA has proven to be 
an effective method in reducing wait-

healthcare system, allowing for spe-
cialization and effective management 
of patient flows.
By circumscribing the temporal and 
territorial aspects of OA, it becomes 
possible to achieve a reasonable esti-
mation of the service’s scope, allocate 
resources effectively, and ensure time-
ly access to first-line healthcare ser-
vices within specific regions or zones. 
This approach contributes to optimiz-
ing the overall healthcare system and 
enables efficient management of 
patient care.
That said, one of the concerns raised 
about OA has been the potential of 
discrimination in access to care based 
on residency, perceived as favouring 
certain individuals over others. How-
ever, it is important to note that the 
prioritization based on residency is 
often implemented for practical rea-
sons, in order to manage resources 
effectively and ensuring that health-
care services are accessible within a 
defined geographic area and that indi-
viduals have timely access to first-line 
care within their designated zone. 
This approach aims to maintain a bal-
ance in resource allocation and ensure 
that individuals receive the necessary 
care within a reasonable timeframe.
OA is fundamentally driven by the 
goal of improving access to care with-
in the public healthcare system and 
reducing reliance on private health-
care. By facilitating prompt access to 
services and discouraging inappropri-
ate shortcuts, it aims to optimize the 
utilization of resources and promote 
equitable healthcare delivery.
Overall, wider implementation of OA 
is desirable to prevent significant dis-
parities in access to care within regions 
or nationally. It should be accompa-
nied by robust governance mecha-
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waiting times or patient care. This 
ongoing evaluation enables healthcare 
providers to make data-driven deci-
sions and adapt their strategies to 
ensure the effectiveness and success of 
the OA approach.
The OA model challenges the conven-
tional belief that increasing resources 
and supply is the only solution to 
approach waiting lists. Instead, it 
emphasizes the importance of under-
standing and managing the constant 
and predictable demand for health-
care services. By aligning supply with 
demand in real-time, the model 
ensures timely access to care, increases 
patient satisfaction, and avoids unnec-
essary reliance on external private pro-
viders.
Reasonably, the OA model may not be 
implemented in the same manner 
across the entire Region, neither in 
the entire Nation, as it requires exten-
sive involvement from medical profes-
sionals and healthcare facilities. How-
ever, the success in Pisa demonstrates 
its potential to innovate waiting list 
management and improve healthcare 
services, giving interesting insights 
into similar models suitable to differ-
ent realities.

Furthermore, the reduction in over-
load of outpatient facilities through 
OA can lead to better flow and utiliza-
tion of resources, reducing costs and 
enhancing overall system perfor-
mance. The OA model in healthcare 
showcases how lean management 
principles can be effectively applied to 
enhance access, efficiency, and 
resource optimization, ultimately 
leading to a more effective and 
patient-centered healthcare system.

ing times for outpatients’ visits, 
achieving the goals set by regulations 
and Regional/National plans for 
action. The effort put into recovering 
waiting lists is well worth it, consider-
ing the results achieved. Equally 
important is the follow-up and moni-
toring process to sustain these attained 
standards and address any potential 
changes that may arise over time.
The implementation of OA has also 
demonstrated its efficacy in improv-
ing access to healthcare services, min-
imizing delays, and ensuring that 
patients receive timely care. By adopt-
ing this approach, healthcare institu-
tions can optimize their resource allo-
cation, streamline patient flows, and 
reduce the burden on the healthcare 
system.
However, it is essential to emphasize 
the significance of ongoing follow-up 
and monitoring to maintain the high 
standards that have been achieved. By 
regularly assessing the outcomes of 
OA initiatives, healthcare providers 
can identify areas that require 
improvement and make necessary 
adjustments to uphold and enhance 
the efficiency of the system. This pro-
active approach helps to sustain the 
positive impact of reduced waiting 
times and reinforces the commitment 
to continuously improve the quality of 
care provided to patients.
Additionally, the monitoring process 
plays a crucial role in detecting any 
potential deviations or changes that 
may occur over time. By closely moni-
toring the implementation of OA, 
healthcare organizations can identify 
emerging trends, assess their implica-
tions, and promptly respond to any 
variations or challenges that may affect 
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