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A BSTRACT
Objective: While several studies have focused on improving the quality of surgery, less attention has been paid to reducing
pre-operative delays in care. We undertook a hospital quality improvement (QI) effort to reduce pre-operative delays in a teaching
hospital in Rwanda. Without a coordinated admission schedule, many surgical patients arriving at the hospital for admissions
were turned away because of unavailable beds. For those admitted for surgery, the pre-operative waits were long.
Methods: A pre- and post-intervention study was conducted to examine the impact of a QI effort on two metrics: 1) pre-operative
length-of-stay (LOS) for elective surgical patients, and 2) the number of elective surgical patients who were turned away on the
scheduled admission date. Intervention: A multi-disciplinary work group utilized a Strategic Problem Solving Approach and
implemented a centralized patient wait list and new schedule process utilizing the existing resources available at the hospital.
Results: The percentage of elective surgical patients with a pre-operative LOS of more than two days was significantly lower in
the post-intervention compared with the pre-intervention period (80% versus 26.8%, p-value < .001). The percentage of scheduled
patients who were turned away due unavailable inpatient beds significantly decreased from 63.4% to 5.3%, p-value < .001.
Conclusions: By following a methodical strategic problem solving approach, the pre-operative LOS was reduced, elective
surgical patients turned away due to unavailable beds was decreased at very low financial cost.

Key Words: Resource-constrained setting, Pre-operative length of stay, Quality improvement, Strategic problem solving,
Patient schedule

1. I NTRODUCTION
The operational effectiveness of surgical care is a key component of hospital quality. In the US, operating room efficiency
is increasingly used as a marker of the quality of surgical
care. In 2001, the Institute of Medicine identified efficiency
and timeliness as two of six areas for improvement for US
hospitals.[1] Surgical care efficiency is particularly important
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in low-income countries where more than 8 million surgeries
are performed per year with very limited resources.[2]
Although several studies have focused on improving the
quality of surgery,[3, 4] less attention has been paid to preoperative delays in care – a critical problem for patients,
staff, and the hospital overall. Pre-operative delays can result
in hospital overcrowding and inefficiency.[5–11] Delays in
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care can increase staff stress levels, reduce patient satisfaction, create financial burdens to hospitals,[12–14] and even
result in unintended consequences to patients such as unhealthy fasting.[15] Most previous studies have focused on
interventions to reduce post-surgical delays by addressing
weak recovery and discharge processes[16–18] and the vast
majority of published studies have been conducted in highincome countries. We could find no studies that examined the
impact of system-based interventions to reduce pre-operative
length of stay (LOS) in a low-income setting.
Accordingly, we undertook a hospital quality improvement
(QI) effort to reduce pre-operative delays in a low-income
setting. QI methodologies have been adopted in western
healthcare settings since the mid 1980s[19] and have recently
been shown to be effective in improving hospital quality in
some low-and middle-income countries (LMICs).[19–24] In
Egypt, a block scheduling system for cardiac used a strategic
problem solving approach to reduce patient wait time by
13% and overcrowding by 50%.[21] In Ecuador, changing
work processes and modifying staff work schedules reduced
total patient waiting time by 43%, which allowed physicians 45% more contact time with patients.[23] Similarly,
in Rwanda, the application of QI methods in an accident
and emergency department successfully eliminated patients
boarding in the hallways and reduced foot traffic by 28%
without significant financial investment from the hospital.[25]
However, the use of QI to reduce elective surgical patient
LOS has not been well documented. We selected Rwanda
as an ideal site for such a study as the country is currently
implementing a national initiative to improve hospital management capacity as part of the Rwanda Human Resources
for Health (HRH) project, sponsored by USAID and directed
by the Rwandan Ministry of Health.[26] Using a pre- and
post-intervention study design, we tested the hypothesis that
changes to scheduling would reduce elective surgical patient
LOS, with little additional cost to the hospital. Findings from
this study may be useful as a blueprint for other resourcelimited hospitals to reduce surgical delays.

2. M ETHODOLOGY
2.1 Setting
The QI project took place at a teaching hospital in Rwanda,
which also serves as a referral hospital that receives patients
from district hospitals in the country. The hospital had 113
surgical beds, an average occupancy rate of 83%, and annual admissions of over 2,000 surgical patients.[27, 28] The
surgical department is divided into five patient care teams
(or firms). All firms admitted their elective surgical patients
on Sundays despite the fact that each firm was assigned a
different day of the week during which to perform surgeries.
42
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After deciding a patient needed elective surgery, a consultant would tell the patient to return on a specific Sunday.
Since individual consultants scheduled patients without a
coordinated effort, the consultant did not know how many
other patients were scheduled for admission on that same
day, and so the total number of patients expected on a given
Sunday was unknown. This posed a problem for the inpatient
wards, since they had no knowledge of incoming admissions.
As a result, elective surgical patients would often arrive at
the hospital on a Sunday, as instructed, only to be turned
away because of unavailable beds. Once admitted, elective
surgical patients waited for days until their firm’s assigned
theatre space became available. If the assigned theater day
for the firm was closer to the end of the week, patients under
that particular firm may have to wait almost a week before
surgery, causing unnecessarily long preoperative LOS.
2.2 Study design and sample
We conducted a pre- and post-intervention study to examine
the impact of a QI effort on two metrics: 1) pre-operative
LOS for elective surgical patients, and 2) the number of elective surgical patients who were turned away on the scheduled
admission date. Only elective surgical cases were included
in the study; all trauma and emergency cases were excluded.
To calculate the pre-operative LOS, we audited files of all
inpatients that had an elective surgical procedure during
March – December, 2013 (10 months) as pre-intervention
period and May 2014 – June 2015 (14 months) as postintervention period. For the percentage of scheduled patients
who were turned away, we compared admission records to
each firm’s consultant calendars. Since not all consultants
routinely recorded their scheduled patients on the calendars,
we used all data we could collect from available calendars.
The pre-intervention period included 14 months between
February 2013 and March 2014, and the post-intervention
period included 10 months between September 2014 and
June 2015.
2.3 Intervention
In October 2013 a multi-disciplinary work group was convened to address the preoperative delay problem. The members of the work group included the hospital medical director,
the surgical department head, the nurse managers of the surgical ward, the nurse in charge of the operating theatre, the
HRH general surgery faculty at the hospital, and the HRH
health management mentors. The team utilized a Strategic
Problem Solving Approach.[26] This systematic methodology consists of eight steps: defining the problem, setting an
objective, conducting a root cause analysis, generating alternative strategies, comparing strategies, selecting a strategy,
implementing the strategy, and evaluating its impact on the
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problem – in this case, preoperative delays (see Table 1).
Table 1. The eight-step strategic problem solving process.
source: delmar, cengage learning
1. Define the problem;
2. Set the overall objective;
3. Conduct a root cause analysis;
4. Generate alternative strategies to interventions;
5. Perform a comparative analysis of alternatives;
6. Select the best strategy and address its limitations;
7. Develop an implementation plan and implement;
8. Develop an evaluation plan and evaluate.

The team defined the problem as excessive preoperative LOS
for elective surgical cases and set an objective to reduce
by 30% the percentage of patients who stayed more than 2
days pre-operatively within three months after implementation. The team spent four months conducting a root cause
analysis, generating solutions and implementing the selected
strategy. Essential information including bed occupancy
rate, admission volume, each firm’s theatre days, and patient demographics, were analyzed in the root cause analysis.
Based on the root causes identified, the team identified the
best strategy for intervention. The intervention was discussed
with department staff, including physicians, residents, nurses,
and other supporting staff, and was revised multiple times
based on feedback from several pilot tests, following the
Plan-Do-Study-Act (PDSA) cycle.[29, 30] The PDSA cycle is
an ongoing, scientific QI process, used for action-oriented
learning. A working team sets an aim and develops measures
to determine whether a change leads to an improvement, then
tests a change in the real work setting. The PDSA cycle focuses on by planning it, trying it, observing the results, and
acting on what is learned.[29, 30]
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ordinate their admission. Based on the availability of beds,
surgeons, theatre rooms and medical consumables, the nurse
manager would determine how many patients to schedule for
admission for a particular day. Fourth, the electronic wait list
system was developed, tested, and implemented in August
2014. This allows the scheduler to have an easy and dynamic
overview of all key scheduling information. The electronic
system also generates descriptive statistical reports, including
a summary of patient demographics, categorized by urgency
and firm, for the department to review.
Table 2. Examples of diagnoses under each category of
urgency scale
Urgency scale
Very urgent
Urgent
Not urgent

Examples of diagnoses
Osteosarcoma, gastric outlet obstruction
Retrosternal goiter, colorectal cancer
Lipoma, hydrocele, uncomplicated hernia

2.4 Measures
The primary measure was the percentage of patients who
have pre-operative LOS longer than two days. In addition,
we analyzed the percentage of elective surgery patients who
were turned away from admission due to unavailable beds.
We compared both measures before and after the implementation of our intervention.

2.5 Data analysis
We compared the percentage of elective surgical patients who
had a pre-operative LOS greater than two days and the percentage of elective surgical patients who were turned away
pre- and post-intervention due to bed unavailability. A chi
square test was used for both comparisons, and the analyses were repeated with gender stratified. We also presented
the average pre-operative LOS and the standard deviation as
The intervention included several changes. First, starting in reference. All analyses were performed using SPSS version
Feb 2014, elective surgical patients could be admitted any 17.0 (SPSS, Inc., Chicago) with the confidence level set at
day of the week, not just on Sunday. In fact, each firm admit- p = .05 to determine statistical significance.
ted its elective surgery patients two days before its assigned
theatre day. Second, in April 2014, a central waiting list 3. R ESULTS
was created in order to avoid overbooking and to facilitate For pre-operative LOS, a sample of 199 and 224 were colcommunication between firms and inpatient wards. Initially, lected in the pre- and post-intervention period respectively.
the wait list was a paper-based system, but this was later mi- This represented approximately 38% and 30% of all elecgrated to an electronic system. The central wait list contains tive cases performed annually in the hospital. There were
basic patient information, contact phone numbers and an ur- 124 (62.3%) and 151 (68.6%) males and 75 (37.7%) and 66
gency scale to facilitate prioritization, which was developed (30.4%) females in the pre- and post-intervention periods.
and agreed upon by surgeons from all firms (some examples The gender mix did not differ significantly (p = .117) beof common diagnoses under the urgency scale were listed tween the pre- and post-intervention periods. We could not
in Table 2). Third, the responsibility of admission schedul- compare the patient age or surgery type due to incomplete
ing was transferred from individual surgeons to the surgical documentation. We found that the percentage of elective
ward nurse manager. The nurse manager took ownership surgical patients with a pre-operative LOS of more than two
of the list and was responsible for contacting patients to co- days was significantly lower in the post-intervention comPublished by Sciedu Press
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pared with the pre-intervention period (80% versus 26.8%, centage of elective surgical patients who had a pre-operative
p-value < .001) (see Table 3). Figure 1 shows the monthly per- LOS greater than two days.
Table 3. Comparison of pre-intervention and post-intervention LOS and percentage of patients being turned away on
scheduled admission date
Period
N
M
F
LOS > 2 days
Pre-operative
LOS ≤ 2 days
Average pre-op LOS Day (SD)
Period
N
Scheduled patients being turned away
Patients admitted as scheduled
Gender

**

Pre
Mar – Dec, 2013
199
124 (62.3%)
75 (37.7%)
156 (80%)
39 (20%)
10.34 (+/- 9.44)
Feb 2013 – Mar 2014
454
228 (63.4%)
166 (36.6%)

Post
May 2014 – Jun 2015
224
151 (69.6%)
66 (30.4%)
60 (26.8%)
164 (73.2%)
3.38 (+/- 6.02)
Sep 2014 – Jun 2015
225
12 (5.3%)
213 (94.7%)

Change

p

.117
-53.2%

< .001**

-

-

89.4%

< .001**

Statistical significant at p = .05

Figure 1. Percentage of patients with more than 2 days pre-operation LOS by month

Figure 2. Percentage of patients being turned away due to no bed available by month
44
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For the percentage of scheduled patients who were turned
away due unavailable inpatient beds, a sample of 454 and
225 were collected in the pre- and post-intervention periods
respectively. We found that the percentage significantly decreased from 63.4% to 5.3%, p-value < .001 (see Table 3).
Figure 2 shows the monthly percentage of elective surgical
patients who were turned away due to unavailable beds.

4. D ISCUSSION
Utilizing the strategic problem solving approach,[24] the team
successfully reduced elective surgery patients’ pre-operative
LOS and increased bed availability to elective surgery patients. Strategic problem solving’s structure approach guided
the team through systematic steps, starting with problem
definition through monitoring and evaluation. Defining the
problem statement helped focus the team on the key issue
to be addressed. Conducting a root cause analysis revealed
a general lack of data with which to assess the magnitude
of the problem. There was no record of the number of elective surgery patient being turned away due to unavailable
beds on admission date. As a result, the team decided to
compare admission registers against each firm’s individual
calendar. However, individual firms and surgeons recorded
their patients’ appointments differently, requiring the team to
compare the records line-by-line in order to generate useable
data. This data-driven, evidence-based root cause analysis, though labor intensive, was crucial to understanding the
problem and formulating the intervention.
A team approach was essential to the success of the project.
The multi-disciplinary team met on regular basis to analyze
the data. The goal was to understand the problem and create
solutions around which the entire team could agree; allowing
a wide spectrum of perspectives and facilitating communication to the entire department.
An effective, controlled admissions process could not be possible without communication and coordination among staff
in the outpatient clinic, emergency room, operating theatre,
and the surgical inpatient wards. Our central wait list not
only created a common solution, it also provided a platform
for intra- and inter-departmental communications.
Leadership support was essential. A member of the hospital senior management team and the head of the surgical
department were recruited to the working group. Their participation demonstrated their support of the project. The
department agreed to assign staff to manage the wait list
and the hospital allocated budget and phones to allow the
department to contact patients for scheduling. At the initial
phase of the project, some staff were reluctant to participate
in the changes. Applying the change management principles
Published by Sciedu Press
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by Kotter,[31] we spent time with the staff to discuss and
explain the new work process. We soon realized the staff
perceived the new system was additional workload and also
felt uneasy about using computer. The misunderstanding and
fear drove the staff to stay status quo, despite they were fully
aware of the problems of the old system. The department
head clarified the misunderstanding rapidly; reminded the
staff consistently and persistently of the importance of the
project and spent time providing one-on-one coaching and
guidance until the staff felt comfortable to change.
The team also regularly collected and provided feedback.
Evaluation results showed initial improvement and were
presented to department and hospital staff. This positive
feedback encouraged staff to continue to participate, to improve the process and to take ownership. The hospital has a
shortage of staff, and the surgical backlog was approximately
three months long. With such high patient volume, many
staff members were skeptical about the value of QI projects.
Providing them information on the initial success of the intervention became crucial to help them see the benefits of
the program.
The intervention was relatively simple and low cost. We
created a standard wait list form for all surgeons to fill out.
The form includes standard patient information and contact
details and requires minimal time for the surgeons to complete. All completed forms are compiled daily into the central
wait list. The surgeons are no longer required to schedule
patients, a nurse manages the wait list and calls patients to
schedule an appointment according to bed availability and
the firms’ theatre dates. Such clear division of labor enhanced the coordination of the admission process. When
patients were scheduled to be admitted only two days before
surgery, unnecessary pre-operative days at the hospital are
minimized. The electronic wait list was created using MS
Access software. The electronic wait list database was accessible at different areas of the department via the already
existing hospital intranet. Statistical reports, which were
previously difficulty to acquire, are now available instantly
via the computer system. Apart from the human resources
and time spent in the assessment and analysis, the project
only incurred an additional cost of approximate 7 USD per
month for phone calls.
The initial successes of this project generated a lot of new
research and QI interests. The data captured by the database
are routinely incorporated into making evidence-based decisions in the department. More outcome impact studies are
expected to be conducted in the ensuing months.
The QI project was not without challenges. First, there was a
general lack of proper documentation with which to measure
45
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the size of the problem. Multiple sources were explored
yet almost none offered complete and consistent data. As a
result, the sample sizes and pre- and post-intervention assessment periods for the two outcome measures were different.
The exact number of elective surgery patients was impossible
to acquire as surgeons did not record this information consistently or completely. As a result, the percentage of elective
surgery patients turned away due to unavailable beds was
almost certainly an underestimation. Similarly, the firm responsible for the patient was not consistently recorded in the
medical files, making it impossible to assess individual firm
performance. In addition to the poor documentation, many
medical records could not be found due to mis-archiving,
which created significant challenges in our assessment. Second, during this project, the department was renovating the
surgical theatres and wards, so some units were moved to
different locations. Implementing a new system while the
department was undergoing renovations imposed significant
coordination challenges. The team had to spend extra time
and effort monitoring implementation progress. Third, hospital intranet service was affected by inconsistent electricity
supply. The information technology department does not
have the capacity to install uninterrupted power supply to
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