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Abstract

Background: The Outpatient Department 
(OPD) of Al Hada Armed Forces Hospital 
- Taif Region (AHAFH) plays a critical role 
in providing specialized medical services 
to a diverse population in Taif region, Saudi 
Arabia. The hospital faces the challenge of 
ensuring timely access to a comprehensive 
array of 40 specialized services and subspe-
cialties, supported by 120 rooms in the OPD. 
This article outlines a significant understand-
ing of the patient flow process and queuing 
mechanism in the context of the OPD and 
the dynamics of supply and demand.

Local Problem: Our project was initiated 
during the last few weeks of fourth quarter 
2020, which revealed a concerning trend of 
increasing the third next available appoint-
ment (TNAA), surpassing the optimal target 
of <14 days. 

Methods: The study used pre-test and 
post-test monitoring of the TNAA. Patients’ 
categories of referral were identified as 
urgent and routine. We also established 
a referral and discharge criteria for each 
clinic specialty and reminder messages on 
patient appointments 24 hours and 48 hours 
prior to their actual appointment. 

Interventions: The Plan-Do-Study-Act (PDSA) 
model for improvement was utilized to 
implement action plans and interventions 
to address the increase of TNAA (in days) in 
the OPD. Weekly huddles were conducted to 
monitor project progress, action plans, data, 
and challenges. 

Results: During the intervention phase, 
notable changes were observed in the con-
trol chart, including shifts in TNAA mean 
decreasing from 9.4 days to 5.6 days after 
the implementation of four PDSA cycles. 
Moreover, the average TNAA in each quarter 
showed consistent reduction in TNAA, with 
an average of six days in Q1 2022.

Conclusions: The study sheds light on the 
complexity of managing the patient flow and 
access in an outpatient setting. By imple-
menting effective strategies and continuous 
and vigilant monitoring of the outcomes, 
outpatient departments can strive to ensure 
that patients receive specialized care in a 
timely manner.
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Introduction

Problem

T
he Outpatient Department (OPD) of Al Hada Armed Forces 
Hospital - Taif Region (AHAFH) is composed of 40 spe-
cialized services and subspecialties, supported by 120 
rooms (85 clinic rooms, 18 procedure rooms, and 17 

vital signs rooms). As a tertiary hospital offering specialized ser-
vices, challenges may arise in providing timely access to these 
clinics. To address this issue, it was crucial for us to understand 
the patient flow process, supply and demand, and the mechanism 
behind queuing.1

Numerous studies are available describing challenges and meth-
ods to address issues related to access in outpatient departments. 
This project was initiated from the General Directorate for Health 
Services at the Ministry of Defense (MODHS) in early 2020. In the 
last few weeks of fourth quarter 2020, we began to observe an 
increase in the third next available appointment (TNAA), in days, 
in the OPD. Our highest recorded TNAA during the period was 18 
days (Figure 1). With continuous monitoring of the data points 
and validation, the TNAA remained above the target of <14 days. 
Given these data, we decided to address pressing issues that affect 
patient access to specialized services in the OPD.

Available Knowledge
Well-timed access to specialty care contributes to the improved 
health of patients.3 In order to improve efficiency and effective-
ness, an institution needs to focus on two of the most important 
characteristics it must possess: availability and accessibility.2

The OPD at AHAFH provides specialized services to adult and 
pediatric patients, including but not limited to routine care, health 
promotion, disease prevention, and surgical services. Ease of 
accessibility to outpatient services has been shown to increase 
patient satisfaction and quality in delivering care to patients; 
however, with recent COVID-19 pandemic issues, it has been chal-
lenging for patients to access healthcare in general, which may 
be due to a shortage of physicians and nurses, and an increasing 
number of patients with chronic diseases. An efficient way to 
address accessibility issues is looking at the TNAA.

Poor coordination between referring physicians and specialists, 
lack of established referral criteria, and lack of appointment 
mapping coordinators for specialized services constitute the 
critical barriers to patients’ access to specialty care. A high TNAA 
indicates a backlogged system that may be due to poor access,7 
delayed care for patients, increased number of no-shows, and 
increased number of walk-in patients. The reopening of the OPD 
demanded the pressing concern of delayed patient appointments 
due to increased volume and availability of resources be addressed.

Numerous studies are available describing challenges and meth-
ods to address issues related to access in outpatient departments. 
Through the MODHS in 2020, the project was initiated and pro-
liferated to the armed forces hospitals throughout the kingdom 
with the aim to better understand the outpatient departments’ 
challenges on patient flow process, supply and demand, and the 
mechanism behind queuing. The MODHS provided training lec-
tures and guidelines on implementing the initiative. Policies were 
also developed and communicated to all armed forces hospitals. 

Specific Aim
The SMART (Specific, Measurable, Achievable, Relevant, and 
Time-Bound) aim statement of our quality improvement project 
is “To reduce the overall TNAA at the outpatient department spe-
cialty clinics of Al Hada Armed Forces Hospital from 14 days to 
10 days by the end of Q1 2022.” 

Specific- Reduce the third next available appointment at the 
Outpatient Department in AHAFH.

Measurable- The goal was to reduce the TNAA from 14 days to 
10 days.

Achievable- The goal was feasible as it involved modest reduction of 
four days, considered achievable through an improvement process. 

Relevant- The goal aligned with the hospital’s commitment to 
enhancing patient access, patient safety, and ensuring timely 
treatment and a better patient experience.

Time-Bound- The goal was set to be achieved by the end of Q1 
2022, providing a definite time frame.

Rationale
The TNAA is a significant concept used in AHAFH in scheduling 
of appointments in the OPD. It denotes the third earliest appoint-
ment slot after the first available one, helping our physicians gauge 
the urgency of the patient’s condition. This method aids in effi-
cient resource allocation, ensuring more urgent cases receive 
earlier attention while nonurgent cases are scheduled later.4-5

Observing and monitoring TNAA offers valuable insight on other 
alternative approaches, such as virtual clinics and phone consul-
tations, not only to improve access, but also to enable physicians 
to streamline follow-up processes. A multivoting technique identi-
fied that the three main reasons affecting TNAA days are increased 
number of patient walk-ins, lack of referral criteria in specialties, 
and noncompliance with policies and procedures (Figure 1).

Context
The AHAFH OPD provides specialized tertiary level care with 
40 specialties and subspecialties to both adult and pediatric cli-
ents, with 250,937 (about 20,911 per month) annual OPD visits. 
These OPD services cater to a wide range of healthcare needs, 
from routine checkups and preventive care to diagnostic tests 
and treatments for our patient population. The OPD services 
promote continuity of care by ensuring timely and appropriate 
care through providing accessible and comprehensive medical 
services to its patients.

Methods

Intervention
A team consisting of the medical director, OPD manager, head 
nurse and team leaders, information and communication technol-
ogies (ICT) staff, and a continuous quality improvement (CQI) and 
patient safety specialist was formed. The hospital director fully 
supported the initiative to address accessibility issues in the OPD. 
The team anticipated challenges in collection and validation of 
data due to the number of clinic specialized services (40 special-
ized services). A weekly administrative huddle was conducted to 
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keep the team updated about the weekly data and project progress, 
as well as discuss issues concerning the challenges they faced. 
The nurse team leaders of each specialized service together with 
the head nurse also conducted daily huddles. We developed a 
calculation sheet to calculate the supply and demand capacity of 
the clinic specialties in the OPD (Figure 2). In order to address 
the clinic backlogs, we conducted a meeting with all stakeholders 
and heads of departments (HODs) to review the backlogs in their 
specialties. The HODs decided to have a mapping coordinator 
review referred cases to their specialty.

Considering that a high TNAA affects other indicators, we devel-
oped action plans to address no-show issues in OPD in collabora-
tion with the ICT department, which include reminding patients 
about their appointment through text messaging and a call center 
in the OPD that informs and reminds patients a day prior to their 
appointment day. Educational materials were provided at the 
initial phase of the project to all patients to guide them on the 
changes made with the current process in the OPD. 

Continuous monitoring is in place to ensure compliance from 
the stakeholders and end users. The Plan-Do-Study-Act (PDSA) 
model for improvement was utilized to implement action plans 
and interventions to address the increase of TNAA (in days) in 
the OPD (Table 1).

Study of the Intervention
To study the effect of multiple PDSA cycles in improving the 
TNAA to meet our target aim, we used pre-test and post-test 
quasi-experimental design. The study aims to evaluate the effec-
tiveness of implementing PDSA cycles in optimizing scheduling 
processes, specifically focusing on the TNAA, in order to enhance 
patient access and reduce wait times. 

Measure
The initial data collection for this project focused on 40 specialties 
in the OPD to acquire a better understanding of the problem. 

Figure 1. Main Problems Identified Affecting TNAA Days 

People Process

Equipment Management

Patient recovered

Patient no-show

Going to private 
hospital/clinic

Walk-in patients

Communication between 
nurses and physicians

Patient not confirming 
appointment

Patient able to book online 
even if physician has no 
clinic session on that day

Wipro is slow

Only to automated 
numbering system in OPD

New and follow-up patient 
not distinguished in Wipro

More referrals 
are unmapped

System navigation is 
difficult for patients

Not enough 
physicians

Referral system not followed

Poor patient scheduling

Appointment 
system

Noncompliance 
with policies 
and procedures

Doctor called 
away

Not enough nurses

Emergency Operations Center 
of staff  (nurses and physicians)

Delay in patient 
appointment in 

OPD

Figure 2. Sample of the Supply and Demand Calculation Sheet 
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patients
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TNAA
NEW-DAYS
FF-UP-DAYS
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Our data collection plan includes outcome measures, process 
measures, and balancing measures. Each indicator has a clear 
collection process including its numerator and denominator 
(Figure 3). A trained nurse in the OPD collects TNAA data every 
Monday and transcribes it to the TNAA data collection sheet. All 
other data are collected by the team leader of each clinic spe-
cialty, entered on the OPD data collection sheet (Figure 4), and 
submitted on Thursday afternoon after the last clinic session and 
the last patient seen. The data are then transcribed to the aggre-
gation sheet (Figure 5) and manually validated by an assigned 
quality specialist.

Analysis
The data analysis was conducted using a control chart methodol-
ogy. This allows visualization and interpretation of the collected 
data that enables a better understanding of the trends, patterns, 
and statistical variation during the course of the study. In order 
to assess the impact of the interventions, process measures and 
balancing measures were also analyzed. Evaluation of interven-
tion on improving scheduling processes, reducing wait times, 
and enhancing access to care were part of the process measure 
analysis, while staff workload, patient satisfaction, and overall 
quality of care were included in the balancing measure analysis. 
The data were analyzed by using Microsoft Excel.

Data was collected using various sources, such as patient surveys, 
data collected by assigned team leader, and electronic health 
record in the Wipro system. These data were aggregated and ana-
lyzed to quantify the impact of interventions. 

Results

The average TNAA (in days) in each quarter significantly decreased, 
with an average of 6 days in Q1 2022. During the intervention 
period, it can be seen in the control chart that there was a shift 
of mean, the upper control limit (UCL), and lower control limit 
(LCL). The post-intervention average TNAA (in days) remained 
within the target (<14 days). In Q4 2020 (before the intervention), 
the highest TNAA recorded was 18 days. Although there was a 
decrease in TNAA in the last week of the quarter, there was no 
sustainability. Upon implementation of the first PDSA cycle in Q1 
2021, there was no significant improvement on the data, and the 
highest data point recorded was 17 days. The second PDSA cycle 
was implemented in Q2 2021 and although there were recorded 
TNAA days within and below the 14 days target, we agreed that 
there was no sustainable gain during the period.

During this period, we also ensured the accuracy of data by check-
ing the collection process of team leaders and manually validated 
by the CQI staff. In the third PDSA cycle, in which we implemented 
reminder messages to patients to address the no-show and stra-
tegic optimization, we observed a significant decrease in TNAA. 
This success is attributed to implementation of the PDSA cycle 
and continuous monitoring of the previously implemented plans. 
The TNAA has continuously decreased with the fourth PDSA cycle 
and remained below the established target of <14 days, as shown 
in the control chart (Figure 6).

Pre-intervention mean TNAA was 9.4 days compared to the 
post-intervention TNAA of 5.6 days (a decrease of 3.8 days). 

Table 1. PDSA Cycles for TNAA Process Improvement

Cycle Plan Do Study Act

Cycle 1

Study the 
supply and 
demand of 
services

Meeting with head of each specialized service to review 
backlogs and discharge criteria

Calculated patient panel 
(referrals) over the supply 
(physicians, resources). Monitor 
the supply and demand of clinic 
specialties.

Fallback plan of the first 
cycle was compliance with 
referral and discharge criteria. 
Continuous monitoring 
of supply and demand in 
outpatient department clinics 
was adopted.

Cycle 2
Standardized 
referral 
system 

Identified referral types: urgent and routine

Review of staffing plans and contingency plans

The challenge that we 
encountered is the difficulty in 
making changes in the Wipro 
hospital information system.

Developed and adopted referral 
pathway with information and 
communication technology 
department. 

Cycle 3
Decrease 
number of 
no-shows 

Conducted a survey for patients on reasons for no-
show

Sending reminder messages to patients 48 hours and  
24 hours prior to appointment time

The strategy proved to be an 
effective method and there was 
a decrease of no-show among 
the specialties. 

Strategic optimization of 
workforces and clinics by 
adapting max-packing will 
reduce unnecessary future 
appointments.

Cycle 4 Sustainability 
of gains

Closely monitored the project gain through auditing 
and weekly reports and communications to 
stakeholders

Revision of existing policies and procedures

Streamlined patient journey in OPD

These methods eliminated 
coordination problem and 
increased productivity.

Standardized the process, 
including equipment and 
supplies, booking method, and 
numbering system. 
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Figure 3. Data Collection Plan for AHAFH Outpatient Department

DATA COLLECTION PLAN

Indicator Title Numerator Denominator Frequency

O
ut

co
m

e 
M

ea
su

re Days to Third Next Available 
Appointment to Specialty 
Clinics1

Average length of time in days (including weekends) between 
the day a patient makes a request for an appointment with a 
specialty clinic and the third available appointment for a new 
patient, physical, routine exam, or return visit exam.

None Weekly

Pr
oc

es
s 

 
M

ea
su

re

Percentage of No-Shows2  
in Specialty Clinic Total number of no-show patients per specialty clinic

Total number of 
booked patients 
per specialty clinic

Weekly

Physicians Workload per 
Specialty

 · Total number of patients seen in the specialty

 · Total discharged patients from the clinic

 · Total number of physicians for each specialty (excluding 
resident under training period)

Weekly

Clinic Started on Time Clinic started on time Total number of 
specialty clinics Daily

Ba
la

nc
e 

M
ea

su
re

Patient Experience With  
OPD Consultation

1Average length of time in days between the day a patient makes a request for an appointment with a specialty clinic and the third available appointment for a new patient physical, routine exam, or return 
visit exam.
 2No-show: Any scheduled appointment in which the patient either does not arrive to the appointment and/or cancels within the same day of the appointment.

Figure 4. OPD Activity Audit Sheet Utilized by Team Leaders in Each Clinic Specialty

OPD ACTIVITY AUDIT
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Total  

# book Seen
No-

Show
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Walk-In 
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Dis-
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Ac-
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Time  
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Seen
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Seen

MORNING SESSION
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Figure 5. Aggregation Sheet Utilized for Collected Data in AHAFH Outpatient Department

OPD ENSIAB WEEKLY REPORT

Week No.                                                   Date:                                                             to

SN Specialty

NO-SHOW PHYSICIAN WORKLOAD PER SPECIALTY CLINIC START ON TIME

TNAA 
(New)

Additional KPIs

Total 
No. of 

No-Show 
Pts per 

Specialty

Total 
No. of 

Booked 
Pts per 

Specialty

% of  
No-Show 

Pts

Total 
No. of 

Pt Seen 
in the 

Specialty 
Clinic

Total  
Discharged 

Pts from 
Clinic

Percentage
 of  

Discharged 
Patients

Total No. of   
Physicians 

in Each 
Specialty

Clinic 
Started 
on Time

Total 
No. of 

Specialty 
Clinics

$ of Clinic 
Started 
on Time

WALK-
INS
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Time per 
Patient 

(Minutes)

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

9 0

10 0

11 0

12 0

... 0

40 0

Grand Total 0 0 0 0 0 0 0 Average
0 0

Targets 20% 10% 100% 14

Reached the target   Did not reach the target 

Mr. Reynan Bautista, OPD ENSIAB Coordinator
CQI & PS

CQI & PS Director

Figure 6. Control Chart for AHAFH Outpatient Department TNAA (in Days) With Mean Score Variation and Improvement Before 
the Intervention, During the Intervention, and Following the PDSA Cycle
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Discussion

Summary
Standardizing the referral system and referral type,1 monitoring 
the supply and demand of the clinics,7 and sending reminder mes-
sages to patients can result in an improvement of TNAA, thereby 
improving the quality of care in outpatient clinics. Our project also 
highlights the complexity of the efforts required for continuously 
improving the TNAA at busy outpatient settings. 

A key lesson learned during the project period is the importance 
of leadership involvement. Their buy-in is crucial to produce 
change and set direction to cope with change. Leadership will 
motivate and guide people to realize the potential and address 
tougher challenges along the way. One of the major reasons why 
a project fails is lack of communication. Keeping stakeholders 
and end users involved, updated, and informed is one of the vital 
points to build trust and gain their cooperation.

Another essential learning that took place during the project 
period is using the right quality tool. While many tools can be 
used during a project, it is crucial to identify the right tool that 
applies to the project. We utilized the PDSA cycle model, which 
allowed us to implement our action plan in a step-by-step method 
and gave us the opportunity to look back and reevaluate action 
plans that were not effective.

Interpretation
There was a decrease in TNAA in days, which indicated a significant 
decrease in patient wait time for appointments, thereby improv-
ing patient access in the outpatient setting. Implementation of the 
PDSA cycles led to a positive change in the service provided by 
the OPD, which in turn enhances patient access and satisfaction. 
While the pandemic introduced complexities in providing care 
and disruption and constraint in services provided by AHAFH, 
addressing these issues through the scientific method ensures 
efficient patient flow while maintaining patient safety.

Our intervention at AHAFH aligns with the successful strategies 
employed by a healthcare facility in Doha, Qatar. Both healthcare 
facilities undertook projects aimed at reducing the third next 
available appointment in the outpatient department through 
streamlining appointment scheduling and enhancing patient 
flow management. 

Strengths and Limitations
One of the strengths of this project is the use of a well-established 
quality improvement methodology, the PDSA tool. Focusing on the 
specific measure on TNAA provided us with a clear, measurable 
outcome for evaluating the effectiveness of the interventions.

Our project highlighted barriers related to staffing, specifically 
with nursing. Nurses play an integral part in the implementation 
of the action plans developed. Putting this into consideration, we 
coordinated with the OPD head nurse and the Nursing Department 
and they were able to develop a comprehensive optimization plan 
for the OPD. Technology plays a major role in moving forward 
with the improvement project; however, the use of a third-party 
company for the hospital information system also plays a major 
role in one of the project’s setbacks, due to the need to contact 
the company to make changes or adjustments to conform with 
the agreed action plans.

One project limitation is that our project is the work of a single 
healthcare institution department at the local emergency depart-
ment, which could limit generalizability. However, we believe 
that the basic principles described in using an organizational 
values-aligned behavioral model and evaluating its effective-
ness, using the Institute for Healthcare Improvement model for 
improvement PDSA, could be easily extrapolated to other types 
of institutions.

Conclusions

At the start of PDSA cycle 3 in Q3 2021, we started to notice a 
decrease in TNAA, with an average of 7 days. It continued to stay 
below the target (<14 days) in Q4 2021 (average of 3 days) and Q1 
2022 (average of 6 days). 

The success in reducing the TNAA predicated on three key points: 

a) We approached quality improvement methodically, 
utilizing structured quality tools, such as Ishikawa 
diagrams, and measuring our outcome with a run chart 
or control chart. 

b) We identified our critical path and addressed it with 
PDSA cycles, which proved to be an effective method in 
this project.

c) The standardization of the process in all clinics’ special-
ized services helped maximize efficiency in practice and 
improve accessibility to the OPD.

By modifying the current practice, revising the policies and pro-
cedures, and involving stakeholders in every step of the quality 
improvement project, we allowed the physicians and nurses to 
provide efficient and effective care to our patients. Our next step is 
to sustain our success by continuously monitoring the indicators 
and dissemination of findings and action plans to all stakeholders.
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