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Abstract
Background: Overcrowding is an important problem for outpatient services in healthcare facilities. Patient flow analysis
(PFA) is a useful method for identifying inefficiencies in and facilitating patient flow.
Objective: PFA was used to estimate patient wait time and determine how different clinical disciplines impact wait times in
the studied hospital.
Methods: This cross-sectional study investigated a study population comprised of outpatients who referred to clinics at
a general hospital in Tehran, Iran. A total of 3836 samples were selected from different stations. Nonrandomized quota
sampling was used, and data was gathered using workflow checklists, the content validity of which was proven by experts
and hospital authorities. SPSS statistical software was used for data analysis.
Results: Total patient stay in the outpatient setting was an estimated 77 minutes (without considering para-clinic units and
pharmacy). More than 90% of this time was spent waiting. The wait time of patients at the clinic was greater than that at other
stations, and it was less at the cash station than at other stations. Wait times varied at different clinics (P value < 0.001) and
were correlated with physician delay (P value < 0.001).
Conclusion: The most important result of using PFA in the outpatient setting was managing wait times. This study indicated
that a considerable amount of a patient’s total stay in the system was related to waiting for physical examinations. This
suggests that the first priority in improving the system should be managing patient wait times for physical examinations.
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1. Background
Healthcare systems have encountered different challenges
in recent years. The main cause of these challenges is the
increasing demand for health services along with limited
and expensive resources in this domain.1,2
Overcrowding of healthcare facilities results from an
imbalance between demand and supply.3,4 It is an important
problem in outpatient facilities where timely access and
fast and easy throughput are key performance measures.5,6
Overcrowding and inefficient patient flow in healthcare
facilities not only affect quality and timeliness of services,
but also affect patient satisfaction.2
Patient flow analysis (PFA) is a useful tool for identifying
patient flow inefficiencies. It also reflects how quick and
efficient hospitals are in providing healthcare services,
shows possible bottlenecks, and is an evidence-based tool
for managing patient flow. The medical community has
emphasized the importance of patient flow management
by acknowledging it.7,8

There is evidence of the application of PFA in healthcare
facilities. The main uses of patient flow are for estimating
wait time and visit time,2,9,10 identifying bottlenecks in
service providing processes,11,12 optimizing schedules,13,14
and planning for future reorganization and resource
allocation.8,15-17
Studies have focused on a large variety of hospital
departments, such as outpatient departments and clinics,
emergency departments, inpatient wards, surgical units,
and also diagnostic and paraclinic departments.18
Results of studies have indicated that PFA was useful
in controlling patient wait times and throughput in the
system.19,20 They also showed that PFA was successful in
increasing the rate of accepted patients in a defined period
by decreasing repeated visits to clinics. PFA was described
as a simple and cost-effective method in assessing the
function of outpatient facilities.21,22
It seems that improvements in operation research
methods and software in recent decades have pushed
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research toward decision-making using PFA. Providing
an exact and comprehensive picture of the present
situation has an important role in managing processes and
improving the efficiency and effectiveness of services.23,24
The importance of this approach is twofold in systems
that suffer from a scarcity of resources and increasing
demand, such as the hospital in the current study.
The studied hospital was a large general non-educational
hospital in Tehran, Iran. This center provides not only
comprehensive inpatient and outpatient services, but
also a wide range of paraclinic and diagnostic services
mainly to the population under coverage of the social
security insurance in the country. The comprehensiveness
of services on one hand and decreased out-of-pocket
payments by providing insurance coverage on the other has
increased the demand for services in this center. Improving
patient flow at this center would enable more patients to be
treated and access to services to be increased.
2. Objective
This study aimed to analyze patient flow in hospital clinics
for estimating patient wait time and assessing the impact of
different clinic disciplines on the wait time in the studied
hospital.
3. Methods
This cross-sectional study was conducted in 2013. The
study population was outpatients referring to clinics of
a general hospital in Tehran, Iran. The large variety of
outpatient services is provided in this hospital. Patients are
admitted in hospital clinics as either scheduled or walkin patients. The minimum sample size in each station was
estimated to be 250 cases by considering α=0.05, β = 80%,
δ = 5.12 minutes, and d = 1 minute.25 A total of 4336 samples
was selected from different stations as follows: 336 from the
admissions department, 250 from the cash department, 250

from follow-up appointments, and 3500 from 14 specialty
clinics (internal medicine, general surgery, obstetrics and
gynecology, cardiology, infectious disease, orthopedic,
urology, ear nose and throat, dermatology, ophthalmology,
psychology, neurology, neurosurgery, and anesthesiology).
Nonrandomized quota sampling was performed in
different stations of the service delivery process. Samples
were selected independently from different clinics on
different days of the week. Sampling was continued until
the sample size was completed. The inclusion criteria
comprised consent to participate in the study and receiving
outpatient services at the hospital clinics.
Before data was gathered, the aim and process of the
study were explained to the patients. Only those patients
who agreed to participate were included in the study. The
identity of the patients was kept confidential. A checklist
made by the researchers, who considered the study aim
and outpatient workflow at the setting, was used to record
patient entrance and exit times at each station. The content
validity of the checklist was proven by experts and hospital
authorized. Data was gathered by five trained questioners
who were familiar with the hospital and its workflow. SPSS
statistical software was used for data analysis. Descriptive
analysis was used to estimate central and dispersion
indices, the Kolmogorov-Smirnov test was used to test the
normality of the intended variables, Kruskal-Wallis and
Mann-Whitney nonparametric tests were used to compare
means, and the Spearman coefficient was used to analyze
the correlation.
4. Results
This study evaluated 336, 250 259, and 3500 samples
from the admissions department, cash station, followup appointments, and hospital clinics, respectively. The
patient flow of outpatients (Figure 1) was analyzed.
The results indicated that patient wait times were higher

Figure 1. Patient Flow Analysis in Studied Hospital.
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at the clinics and lower at the cash station than at any other
stations. The descriptive statistics of patient wait times and
service times are presented in Table 1.
Data analysis indicated that patients who referred to all
stations, including admissions, cash, clinics, and follow-up
appointments, waited 70.2 minutes to receive 6.8 minutes
of services. Thus, total time for patient attendance was
estimated to be 77 minutes (without considering paraclinic
units and pharmacy). It can be concluded that more than
91% of patient attendance time was spent waiting for
services, and less than 9% was spent receiving services.
Therefore, the waiting time is a considerable challenge in
the studied center (Figure 2).
The examination room was responsible for about 82.2%
of total patient wait time and 55.9% of total service time
(Table 1).
More investigation into outpatient wait times for
doctor visits in different specialty clinics indicated that
this variable was not the same at all clinics (P < 0.001).
Patients experienced the lowest wait time at the anesthesia
clinic and the highest wait time for the surgery clinic. The
complete information of waiting time in specialty clinics is
presented in Table 2.
In the current study, physician delay times in different
clinics were also assessed. The official start time of the
clinics was 8:00 am. Physician delay was measured from
this time as a criterion. Statistical analysis indicated that
this variable differed significantly among clinics. Detailed
information is provided in Table 3.
Analyzing the correlation of outpatient wait times and
physician delay times indicated that these variables had a
significant and positive relationship (P < 0.001, Spearman
correlation = 0.37).

4.6

admission

9.4

cash
visit the doctor

3.8

follow up appointment

82.2

Figure 2. Wait Times at Different Service Providing Stations.

Table 2. Outpatient Wait Times (in Minutes) at Different Specialty Clinics in
the Studied Centera

a

5. Discussion
Wait times for outpatients and the management thereof is a
major challenge to providing outpatient services, especially
in large centers and hospitals.26
Studying patient flow in the system will help identify the
current status of the system and its bottlenecks and will
play an important role in managing the delivery process
and, ultimately, reducing wait times for patients.1
Patient flow assessment results from the studied hospital
indicated that more than 91% of a patient’s total stay in the

Specialty Clinic

Mean

Standard Deviation

Median

Ear, nose, and throat

102.7

68.2

91.0

Orthopedic

68.5

40.2

72.0

Urology

70.6

59.0

58.0

Psychology

70.6

49.9

81.0

Anesthesia

36.8

25.4

30.0

Dermatology

76.5

58.7

67.0

Surgery

103.3

47.3

103.0

Ophthalmology

69.0

45.3

63.0

Cardiovascular

67.8

43.9

59.0

Internal disease

46.6

49.9

64.0

Infectious disease

55.4

37.5

51.0

Obstetrics and gynecology

57.1

43.8

60.0

Neurosurgery

102.8

66.6

102.0

Neurology

80.7

62.9

67.0

Total

57.7

54.9

65.0

P value <0.001.

system was related to wait time, and more than 82% of total
wait time was for physical examinations. Mohebbifar et al
indicated that 61.72% of total wait time was related to the
pre-examination stage, and Pandit showed that the average
wait time for a consultation was about 40 minutes, which
is longer than other wait times in the process of providing
outpatient services. This suggests that the first priority of
actions to reduce wait times is to manage patient wait times
for a physician examination.8,27

Table 1. Descriptive Statistics of Waiting Times and Service Times at Different Service Providing Stations
Variable

Wait time

Service
time

130

Station

No. of Samples

Mean (min)

Median (min)

Standard Deviation (min)

Minimum (min)

Maximum (min)

Admissions

336

6.6

4.0

7.6

0.0

37.0

Cash

250

2.7

2.0

2.9

0.0

14.0

Clinics

3500

57.7

65.0

54.9

0.0

297.0

Follow-up appointment

259

3.2

1.0

4.8

0.0

19.0

Admissions

336

0.4

0.0

7.0

0.0

3.0

Cash

250

1.4

1.0

0.6

0.0

4.0

Clinics

3500

3.8

3.0

2.0

0.0

20.0

Follow-up appointment

259

1.2

1.0

0.5

0.0

3.0
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Table 3. Physician Delay (in Minutes) at Different Specialty Clinics Minutes
in the Studied Center
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Specialty Clinic

Mean

Standard Deviation

Median

Ear, nose, and throat

101.6

40.7

120.0

Orthopedic

51.4

29.1

30.0

Urology

58.2

44.1

55.0

Psychology

104.9

54.1

120.0

Anesthesia

42.6

46.5

30.0

Dermatology

88.9

41.0

90.0

Surgery

74.4

36.6

90.0

Ophthalmology

45.9

39.7

50.0

Cardiovascular

33.8

27.4

30.0

Internal disease

14.2

24.9

20.0

Infectious disease

-2.6

20.8

0.0

Obstetrics and gynecology

80.4

32.6

30.0

Neurosurgery

80.4

29.3

80.0

Neurology

77.9

49.9

60.0

Total

59.4

49.6

60.0

Research Highlights
What Is Already Known?
There are different technics for reducing waiting time
in healthcare facilities. PFA is one of them that is easier
and more relevant. Considering the healthcare resources
limitation reveals the necessity of using this technic in
improving the productivity of resources.
What This Study Adds?
As the study showed, the use of the PFA plays an important
role in depicting the work flow in health facilities,
bottlenecks and ways to improve work flow. This method
can be combined with simulation analysis or use solely.
In our health system which using these decision making
tools are not common, simplifying decision making tools
will increase the application of these methods and will
improve the health centers outputs and outcomes.

P value <0.001.

The assessment of service time also indicated that nearly
60% of total service time was spent for examination rooms
and clinics. Clearly, more than half of the total service time
is spent for the main service in this process. This indicated
that the administrative processes were logically designed
and did not overwhelm the time of the main service.8 The
median length of visits by specialists was estimated to be 3
minutes, which is low. Hasanpoor et al estimated specialist
visit times in general hospitals in Qazvin and reported that
the mean outpatient visit length was 4.67 ± 2.43 minutes,
which is significantly different from the standard.28 TaiSeale et al showed that the median visit length was 15.7
minutes to visit primary care physicians in primary care
practices in the United States.29 Evidence indicates that
shortness of visit time is not a problem only for the studied
center; it is a widespread problem throughout the country.
Length of visit time and time spent on direct patient
contact during the outpatient visit are associated with
quality of care and patients’ and physicians’ satisfaction.
Thus, efforts should be made to improve these criteria in
the studied center.30
To reduce wait times, clinics with longer wait times
should first be identified. In this study, the ear, nose, and
throat; surgery; and neurosurgery clinics had the highest
wait times. These clinics should be considered as the
first priority for managerial intervention. Assessing the
disciplines of these first priority clinics will help reduce
wait times in these clinics and, consequently, in the
hospital.31
One of the most important disciplines investigated in
this study was physician delay. The results indicated that
physician delay times positively affect patient wait time
and should be considered as a key factor in designing
managerial interventions.32
Considering the ratio of physicians to patients in these
first priority clinics and simulating the performance of

them could be helpful in measuring the impact of different
strategies on patient wait time in the clinics.33,34
Analyzing patient flow was very helpful in defining the
strengths and weaknesses of the studied hospital. Attention
paid to the strengths and to eliminating the weaknesses will
play an important role in increasing resource efficiency
and improving patient satisfaction.
6. Conclusion
The studied center encountered 2 considerable challenges:
relatively long wait times and short visit times. These two
challenges are limiting factors that could affect patient
satisfaction and quality of services. Managerial actions
and techniques would be very effective in controlling the
situation.
PFA is an effective technique for identifying healthcare
processes that do not work well and need to improve. It is
also useful in decreasing patient wait times for receiving
care. In the current study, the use of PFA provided a good
picture of the whole system. It also had some indirect
impacts, including improved understanding by the clinic
staff about the patient flow process and its bottlenecks.
Most providers were surprised by the study results. It is
hoped that this understanding will be effective on their
behavior and performance in reducing the problems.
Different decision-making techniques can be used alone
or along with PFA to provide evidence-based decisions.
None were used in this study, considering the study
objectives and time and money constraints.
Although the impact of implementing the interventions
on system performance was not assessed in this study,
related studies have indicated that improving patient
flow will be effective in improving quality of services and
patients’ and providers’ satisfaction.
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