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Summary
Background: Patient wait time is a critical element of access to care that has long been recognized 
as a major problem in modern outpatient health care delivery systems. It impacts patient and medi-
cal staff productivity, stress, quality and efficiency of medical care, as well as health-care cost and 
availability.
Objectives: This study was conducted in a Women’s Health Clinic. The objective was to improve 
clinic service quality by redesigning patient appointment template using the clinical constraints.
Methods: The proposed scheduling template consisted of two key elements: the redesign of ap-
pointment types and the determination of the length of time slots using defined constraints. The re-
classification technique was used for the redesign of appointment visit types to capture service 
variation for scheduling purposes. Then, the appointment length was determined by incorporating 
clinic constraints or goals, such as patient wait time, physician idle time, overtime, finish time, lunch 
hours, when the last appointment was scheduled, and the desired number of appointment slots, to 
converge the optimal length of appointment slots for each visit type.
Results: The redesigned template was implemented and the results indicated a 73% reduction in 
average patient waiting from the reported 40 to 11 minutes. The patient no-show rate was reduced 
by 4% from 24% to 20%. The morning section on average finished about 11:50 am. The clinic day 
was finished around 4:45 pm. Provider average idle time was estimated to be about 5 minutes, 
which can be used for charting/documenting patients.
Conclusions: This study provided an alternative method of redesigning appointment scheduling 
templates using only the clinical constraints rather than the traditional way that required an objec-
tive function. This paper also documented the employed methods step by step in a real clinic set-
ting. The implementation results concluded a significant improvement on patient wait time and no-
show rate.
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1. Background
Patient wait time is a critical element of access to care that has long been recognized as a major prob-
lem in modern outpatient health care delivery systems. Especially the perception of long waiting in a 
clinic has been identified as a contributing factor of patients not showing up for their appointments 
[1–2]. It impacts patient and medical staff productivity, stress, service quality and efficiency of medi-
cal care, as well as health-care cost and availability. Many appointment scheduling methods have 
been developed to undertake the problems with consideration of patient classifications [3–6], ap-
pointment demand uncertainty [7–9], urgent care [10–12], patient arrival patterns [13], service in-
terruptions and physician lateness [14], walk-ins [15], ancillary services [16], and no-shows for ef-
fective overbooking [17–23]. These considerations aim to provide a better appointment scheduling 
template by mainly determining the most appropriate appointment intervals in subject to an objec-
tive function that either maximizing profit [8, 24–25], minimizing patient and/or physician waiting 
[13–14, 16, 19, 26-28], or minimizing costs of patient waiting, physician idling and overtime [3, 
10–11, 15, 17–18, 20–21, 29–30]. However, the costs relative to patient wait time and physician idle 
time cannot be easily quantified and the cost of physician idle time tends to be much higher than 
that of patient wait time due to the perception of higher compensation on physicians [31–32], which 
inherently favors the reduction of physician idle time rather than patient wait time. On the other 
hand, one cannot assume the effects of patient wait time and physician idle time on clinic flow are 
equal when considering only waiting. Even though these approaches create a patient-centric ap-
pointment system, they tend to overlook availability of medical resources such as physician’s clinic 
preference and clinic policies which may lead to limited patient access to care [27–28]. The open ac-
cess scheduling method, using the philosophy of “doing today’s work today”, aims to improve patient 
access and reduce the no-show rate [33–37], but allows overtime and results in significant patient 
wait time when the demand is high [19]. This approach increases the cost for clinics and burdens 
clinics’ management.

2. Objectives
To avoid the conjecture of the deviation from choosing the right objective function, this research 
proposed to converge the most appropriate length of appointment slot for each patient group by 
using only constraints or goals that were defined by a clinic management team without an objective 
function. The study methods included collecting provider treatment time data, reclassifying patient 
visit groups, simulating clinic patient flow, defining clinical constraints, determining the most ap-
propriate length of appointment slot for each patient group, and implementing the solution with ac-
tual implementation results.

3. Methods
The proposed methods were demonstrated in a Women’s Health clinic. This scheduling template 
redesign included provider treatment time data collection, patient visit group reclassification, and 
appointment slot length determination for provider and patient arrival schedules.

3.1 Women’s Health Clinic
There were a total of seven fulltime Certified Nurse-Midwives (CNM) in this clinic and all clinic 
days were covered by at least two CNMs. The clinic currently has eight visit types. They were: Fol-
low-up (FU) – any patients scheduled for review of laboratory results; Birth Control Management 
(BCM) – any patients scheduled for general birth control counseling; New Obstetric (NOB) – any 
patients scheduled for her initial OB appointment at the clinic; Routine Obstetric (ROB) – any pa-
tients returning for scheduled routine prenatal care appointment; Physical Exam (PE) – any patients 
scheduled for her annual or semi-annual physical exam; Postpartum (PP) – any patients scheduled 
for routine scheduled postpartum examination; Level 1 – any patients scheduled for the evaluation 
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of pelvic pain, symptoms related to vaginitis, sexually transmitted infection, urinary tract infection, 
cold, muscle sprains, complaints about intra-uterine device (IUD) use and removal, etc; Level 2 – 
any patient scheduled for the evaluation of high risk pregnancy, initial insertion of IUD, removal of 
sub-dermal contraceptive implant, colposcopy, cryosurgery, or endometrial biopsy. Given the pa-
tient needs from the calendar year of 2012, the distribution of appointment slots per CNM per clinic 
day was: seven ROB, two PE, one FU, one NOB, one PP, one Level 1, one Level 2, and one BCM. The 
total demand outlined was for a minimum of 15 appointment slots divided across eight hours based 
on the level of patient care acuity and expected time commitment for each CNM to complete the 
scheduled visit in a timeframe that promoted patient satisfaction while increasing provider efficien-
cy at the same time. Therefore, the current schedule was simply in a 30-minute slot scheduling sys-
tem. However, the current expectation outlined by management was 28 patients per CNM daily, as 
this assumption was weighed against a high rate of patients who ultimately did not show up for their 
scheduled appointments. The current no-show rate was around 24%, which in terms of actual pa-
tients seen for each CNM in a clinic day was about 22 patients. In order to reach the expected pro-
ductivity (as measured in terms of revenue generated via CNM led patient encounters in the clinic 
setting), the current scheduling template was allowed to be stacked to account for the high rate of 
no-shows which created an environment where patients were routinely double-booked, or sched-
uled appointment times were separated by one minute intervals. This decision caused the patient 
wait time to be around 40 minutes on average. The clinic believed that 1) streamlining clinic flow by 
reworking the scheduling template would increase revenue and patient satisfaction, and 2) reducing 
current no-show rate to be around 15%. Hence, the research team was asked to redesign a schedul-
ing template based on a 15% no-show rate. 

3.2 Current Scheduling Issues
The problems of the current scheduling system were: 1. A 30-minute slot interval was used for all 
eight patient types. The 30-minute slot may or may not be enough for the time actually needed for 
CNM to complete a patient; 2. An observation of clinic flow indicated that CNMs had a tendency to 
wait for patients to be ready. Some activities were required of patients after check in and before seen 
by a CNM, such as changing to an exam gown, providing specimens, and taking basic vital signs. 
The current schedule assumed that the time of appointment was the time of being seen by CNMs 
and the time of a patient should arrive; 3. The current overbooking or double-booking policy in-
creased patient wait time significantly. To redesign the current template, the following steps were 
critical:
1. Collect CNM actual treatment time for each patient type to understand the actual face to face 

time a CNM spent with a patient and the frequency of each patient type;
2. Reclassify current patient groups into groups for scheduling purpose that captured the average 

and variance of CNM treatment time;
3. Build a simulation model that represented the current patient flow that allowed us to test differ-

ent scheduling options;
4. Define the clinical constraints that agreed by clinic management and medical staff;
5. Use these clinical constraints to converge on a solution for the CNM schedule that met all spec-

ified constraints/goals;
6. Determine the length of time required for the pre-visit activities for the patient arrival schedule;
7. Implement the new scheduling template.

3.3 CNM Treatment Time Data Collection
The data was collected by the CNMs for a period of two weeks for their actual treatment time with 
patients. There were a total of seven CNMs with an average of two CNMs work during a clinic day. 
The data was summarized in ▶ Table 1. The current amount of time that a patient required from a 
CNM on average was 14.3 minutes for BCM, 16.1 minutes for FU, 13 minutes for ROB, 25 minutes 
for Level 1, 26.1 minutes for PP, 37.1 minutes for Level 2, 37.1 minutes for NOB, and 33.7 minutes 
for PE. The overall average treatment time was about 22 minutes with a standard deviation of 12.6 
minutes. The data summary indicated that the current 30-minute slot was designed to accommo-
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date patient treatment time variations, which had the coefficient of variation (CV) of 0.58. CV 
showed the extent of treatment time variability in relation to the average of the treatment time. The 
calculation was standard deviation divided by average of the treatment time; see ▶ Table 1. 

3.4 Reclassification Patient Groups
For scheduling purposes, the template was designed to capture the treatment time and its variation. 
The current 30-minute slot was designed to capture the coefficient of variation (CV) of 0.58. The 
goal was to reclassify patients into groups that had a CV less than 0.58. Researchers indicated that a 
scheduling system would perform more cost-effectively if a scheduling group had the minimal treat-
ment variation [5]. There were eight patient types in this clinic. It was not feasible in terms of ap-
pointment flexibility for a scheduling template to have eight different appointment slots. A reclassifi-
cation was conducted to regroup patient types. An analysis was carried out to determine the new 
groups; see ▶ Figure 1. ▶ Figure 1 indicated that there was a clear three-group formation based on a 
95% confidence interval. The first group was called Low group (L) that consisted of BCM, FU, and 
ROB patient types. The second group was called Medium group (M) that consisted of Level 1 and 
PP. The last group was called High group (H) that consisted of Level 2, NOB, and PP. These new 
classifiers of L, M, and H were used for scheduling purposes. The summary of the new groups was 
shown in ▶ Table 1. ▶ Table 1 concluded that the new L group had a mean treatment time of 14.2 
minutes and a standard deviation (SD) of 6.3 minutes, the new M group had a mean of 25.4 minutes 
and a SD of 9 minutes, and the new H group had a mean of 35.7 minutes and a SD of 11.2 minutes. 
The coefficients of variation (CV) were calculated to be 0.44, 0.35, and 0.31, respectively. This indi-
cated that each of these new groups introduced a lesser CV than 0.58. In theory, the new scheduling 
template should outperform the current schedule.

3.5 CNM Schedule Development
Three steps were taken in order to finalize the CNM schedule:
1. Determine the number of slots needed for each new patient group;
2. Build a simulation model that reflects the current patient flow for evaluating scheduling options;
3. Decide the most appropriate CNM schedule design considering the clinical constraints.

The minimum volume was set by clinic management based on the past year patient volume with an-
ticipated growth; see ▶ Table 2. ▶ Table 2 summarized the minimum volume set based on the cur-
rent patient type per clinic week into a new patient type. The distributions for the new patient 
groups were 62.8% for L patient group, 11.5% for M patient group, and 25.6% for H patient group.

The next step was to evaluate the performance of each scheduling option. The scheduling options 
were in terms of the total appointment slots. Four options were evaluated: 22, 24, 26, and 28 patient 
slots. The distribution percentage of the new patient groups was applied to the 22-slot schedule. 
Two, four, and six additional slots for 24-slot, 26-slot, and 28-slot schedules respectively were for L 
group since the management believes that Routine Obstetric (ROB) patients have been growing over 
the years. Therefore, based on the distribution from ▶ Table 2, the 22-slot schedule consisted of 14 
(22 × 62.8%) L patient slots, 2 (22 × 11.5%) M patient slots, and 6 (22 × 25.6%) H patient slots. The 
24-slot schedule included 16 L slots, 2 M slots, and 6 H slots. The 26-slot schedule had 18 L slots, 2 
M slots, and 6 H slots. The 28-slot schedule had 20 L slots, 2 M slots, and 6 H slots. The appointment 
slots for each patient group were distributed evenly throughout a clinic day indicated by the clinic; 
see ▶ Table 3. ▶ Table 3 also indicated a break for lunch in the middle of the clinic day.

Once the schedule options were determined, the simulations of clinic flow were performed. The 
simulation assumptions were: patient punctual arrival, no-show rate of 15%, CNM starting on-time, 
and Gamma distribution for treatment time of each new patient group, since it was used by many 
researchers as a general service time distribution [16–17, 28, 32]. The length of each appointment 
slot was evaluated at eleven different levels. Each level was differed by the number of treatment time 
standard deviation that was accounted for. This number was called “factor” in the study. The eleven 
factors were –0.5, –0.4, –0.3, –0.2, –0.1, 0, 0.1, 0.2, 0.3, 0.4, and 0.5. Therefore, the length of an ap-
pointment slot was calculated by the average of treatment time plus the factor multiplied by the 
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standard deviation of treatment time. For example, given a factor of 0.1, an L group patient slot 
length should be 14.2 + 0.1 × 6.3 = 14.8 minutes. For another example, if a factor is –0.4, an H group 
slot length should be 35.7 + (-0.4) × 11.2 = 31.2 minutes. The performance was measured by average 
patient wait time (APW), average CNM idle time (ACI), lunch hour (LH), finish time (FT), over-
time (OT), last patient scheduled in the morning (LSM), and last patient scheduled in the afternoon 
(LSA). 100 runs were simulated to summarize these performances. Each run represented a possible 
clinic day. 

After consulting with clinic management regarding the performance level the clinic would like to 
achieve, the following constraints/goals were obtained:
• Average patient wait time (APW) was 15 minutes or less.
• Average CNM idle time (ACI) or break time in between patients was 3 minutes or less.
• The preference on lunch hours (LH) was at least 45 minutes.
• The preferred overtime (OT) was 10 minutes or less by the end of a clinic day.
• The finish time (FT) in a clinic day was at 5:10 pm (550 minutes for an 8-hour day with one hour 

lunch break).
• The preferred schedule time for the last patient was 11:45 am (225 minutes) in the morning 

(LSM) and 4:45 pm (525 minutes) in the afternoon (LSA).

To be noted, most of these constraints were based on the CNMs’ preferences and management’s 
goals. There was not a policy in place before this study and this was the first time for this clinic to ac-
tually explore their goals operationally. The constraints were considered one at a time to find the as-
sociated possible solutions. ▶ Figure 2 summarized the performance measures for appointment slot 
options (22, 24, 26, and 28 slots) versus the length of appointment slots calculated by eleven factors. 
The possible solutions were highlighted. For a 22-slot schedule, the solutions that satisfied all con-
straints were factors –0.2, –0.3, –0.4, and –0.5. The corresponding solution sets were for the length of 
appointment slots in minutes for each new group (L, M, H), they are (12.9, 23.6, 33.5), (12.3, 22.7, 
32.3), (11.7, 21.8, 31.2), and (11.1, 20.9, 30.1). For a 24-slot schedule, the solutions that satisfied all 
constraints were factors –0.3, –0.4, and –0.5, which translated to the solution sets for the length of 
appointment slots to be (12.3, 22.7, 32.3), (11.7, 21.8, 31.2), and (11.1, 20.9, 30.1). For a 26-slot 
schedule, the solution was only from a factor of –0.4. Hence, the only solution set was (11.7, 21.8, 
31.2). For a 28-slot schedule, given the current constraints, there was no solution. After presenting 
the possible solutions to the clinic management, the clinic decided to go with the solution for 26 
slots, which was the closest to the expected target volume outlined by management without over-
booking and double-booking. The expected total patients seen for a 15% no-show rate was about 22, 
which was the volume of patients seen currently. Therefore, the CNM schedule was determined; see 
▶ Table 4. For example, if the first patient was scheduled 11.7 minutes for L with CNM at 8:00 am, 
then the second patient should be scheduled at 8:12 am (0 + 11.7 = 11.7). If the second patient was 
also scheduled for L and it takes about 11.7 minutes, then the third patient should be scheduled at 
8:23 am (11.7 + 11.7 = 23.4). If the third patient was for H group and the scheduled time should be 
31.2 minutes, then the fourth patient should be scheduled at 8:55 am (23.4 + 31.2 = 54.6).

3.6 Patient Arrival Schedule Development
After CNM schedule was determined, the patient arrival was scheduled accordingly. To understand 
how long it took for a patient to be ready for CNM, the pre-activities and times were estimated by 
check-in clerks and medical assistants (MA) /nurses (RN). ▶ Table 5 documented the estimation. 
For the L group, the maximum time needed for check-in and time needed with MA/RN was 20 min-
utes. For the M group, the maximum time needed for check-in and time with MA/RN was 30 min-
utes, since the maximum time for PP was 30 minutes and for Level 1 was 20 minutes. For the H 
group, the maximum time needed for check-in and MA/RN time was 30 minutes, since the maxi-
mum time for PE was 30 minutes, for Level 2 was 25 minutes, and for NOB was 30 minutes. Then 
considering the weight of each new group, the average of these maximum times was 20 × 62.8% + 30 
× 11.5% + 30 × 25.6% ≈ 24 minutes and it was rounded to be 25 minutes. These 25 minutes were 
then incorporated into CNM schedule; see ▶ Table 4. For example, if the first patient was scheduled 
with CNM at 8:00 am, then the patient should arrive at 7:35 am which was 25 minutes early. If the 
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second patient was scheduled with CNM at 8:12 am, then the patient should arrive at 7:47 am which 
was rounded to 7:50 am. Hence, for a schedule with CNM at 2:28 pm, the patient should arrive at 
2:03 pm, rounded to 2:05 pm. 

4. Results
The new scheduling scheme was communicated to the front desk especially the schedulers. The 
training was very minor since the schedulers had had the knowledge of identifying the original eight 
patient visit types. The only changes were to place these eight visit types into the new scheduling 
visit types of low, median, and high. The schedulers expressed the change was very simple to adapt. 
In addition, the upcoming patients were informed the new schedule implementation and encour-
aged to make their appointments on time. This 26-slot appointment was employed into the system 
and the data was collected to verify effectiveness. The data collection sheet included arrival time, 
check-in time, called back time, in room time, appointment time, CNM time, appointment informa-
tion, CNM in time, and CNM out time. This was a manual process. All parties involved in the pro-
cess had to write the time based on a digital clock. After one month of data collection, there were a 
total of 1,042 appointments booked and 838 appointments seen for an average of two CNMs in a 
clinic day. The results indicated a significant improvement, both on average patient wait time and 
no-show rate. The average patient wait time was reduced by 73% from the reported 40 minutes to 11 
minutes. Among these 11 minutes, an average of 2 minutes were from the preparation activities and 
the average of 9 minutes were the wait time for CNMs. The average no-show rate was reduced by 4% 
from the initial 24% to the 20% during the implementation. The morning section on average fin-
ished about 11:50 am. The worst case finished at 12:01 am. The clinic day was finished around 4:45 
pm on average. The worst case finished at 5:34 pm and the next worst case finished at 5:13 pm. 
CNM average idle time was estimated to be about 5 minutes, which could be used for charting/
documenting patients. The results seemed to reflect quite closely with what simulations predicted 
and prove that the new scheduling template actually worked to meet most of the target values. The 
simulations reported the average patient wait time was 13.3 minutes and CNM idle time was 1.9 
minutes. The slight difference between actual and simulated data was mostly due to the deviation of 
the manual data collection process and the simulation assumptions of patient punctual arrival and 
CNM starting on time. The implementation was very successful. Comments from CNMs were very 
positive and four of them were: 

• “There have been some growing pains, but overall we are now seeing shorter wait times and a much-im-
proved flow in the clinic.”

• “The new template is so much better than the old that I welcome the transition!”
• “The template was working beautifully”
• “The template seems to be working well.”

Although patients were not interviewed about their experience with this new change, some feed-
backs from patients indicated the shorter wait time had made their live much easier. The most criti-
cal observation from the implementation data was the actual no-show rate. Due to the communi-
cation of implementing the new scheduling system to patients, the no-show rate was reduced by 4%. 
However, the intended no-show rate was 15% for the new design, which was 5% higher. This ex-
plains the reasons that patient wait time was two minutes less and CNM idle was about three min-
utes more. The actual number of patients seen during the implementation was about three patients 
((425–419)/2) less per clinic week due to the 20% no-show rate. The number 425 was from the in-
itial data collection for two weeks with 24% no-show rate and 419 was from the implementation 
data collection for a month with 20% no-show rate translating into two weeks. If the clinic could 
achieve the intended no-show rate of 15% with the new schedule, the expected patients seen in two 
weeks should be about 443, which was 18 patients more than the old schedule. To reach the target of 
15% no-show rate, the clinic has indicated a need to understand other factors that contribute to the 
reasons for no-shows.
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5. Discussions
From the implementation, we learned the key discrepancy between the actual results and the simu-
lation results was the actual no-show rate. The study team took the initiative and provided possible 
scheduling solutions for a 20% no-show rate. ▶ Figure 3 summarized the performances and the pos-
sible solutions. With 20% no-show rate, the clinic could actually have a 28-slot appointment (ex-
pected by clinic management) given the same target values of average patient wait time, average 
CNM idle time, overtime, finish time, lunch hour, and the scheduled time for the last patient in the 
morning and afternoon. The 28-slot solution was to schedule the L group at 11.1 minutes, the M 
group at 20.9 minutes, and the H group at 30.1 minutes with a factor of –0.5. This solution was ex-
pected to reduce patient wait time by 65% from 40 minutes to about 14 minutes. 

The research team also ran simulations to demonstrate the variation from the choice the clinic 
made regarding the sequence of patient type scheduled in a clinic day. The current choice was to dis-
tribute each patient type evenly throughout a clinic section (morning or afternoon section), which 
was believed that it provided better options for different patient types [28]. However, some re-
searchers demonstrated that the sequence of heterogeneous patient types could have a more drastic 
effect on schedule performance [38–39]. The scheduling sequence of placing large service time stan-
dard deviations at the end of each section was shown in ▶ Figure 4. The performance for 22, 24, 26, 
and 28 slots was also summarized in ▶ Figure 4. The results indicated that there was still no solution 
for the 28-slot scenario, but three solutions for the 26-slot and the performance in terms of patient 
wait time, physician idle time, overtime, the finish time, lunch hour, the last patient scheduled for 
both morning and afternoon sections was improved. For example, for the 26-slot given the factor of 
–0.4, the solution that placed patient types in order of L, M, and H in a session compared to the sol-
ution that converged from the sequence that distributed each patient evenly throughout a session 
had reduced patient wait time by 16%, physician idle time by 9%, overtime by 10%, and 4 minutes in 
finish time. It had also increased 4 minutes for lunch hour and was able to schedule the last patient 
20 minutes earlier in both sessions. This discussion provided the clinic an alternative scheduling se-
quence that consequently improved clinic service performance.

6. Conclusions
This study provided an alternative method of redesigning appointment scheduling templates using 
the clinical constraints only rather than the traditional way that required an objective function. This 
study also documented the employed methods step by step to demonstrate the feasibility in a real 
clinic setting including collecting provider treatment time data, reclassifying patient groups for 
scheduling purpose, simulating clinic patient flow to trial various scheduling options, defining clinic 
performance constraints/goals with management team, and summarizing possible scheduling op-
tions for the clinic. The clinic performance constraints could include, but not limited to, average pa-
tient wait time, average physician idle time, overtime, finish time, lunch hours, when the last ap-
pointment was scheduled, and the desired number of appointment slots in a clinic day to converge 
the optimal length of appointment slot for each visit type. The implementation of the participating 
Women’s Health Clinic resulted in a significant 73% reduction on patient wait time from 40 minutes 
to 11 minutes on average and 4% reduction on patient no-show rate from 24% to 20%. The research 
team believed that the 4% no-show rate reduction could be the results of communication with pa-
tients regarding the efforts of scheduling template redesign to improve service quality. The new tem-
plate was intended to have a no-show rate of 15% to reach its maximum potential. If the no-show 
rate continued declining to be below 15%, a new template using the proposed method would be 
necessary in order to maintain clinic constraints and service quality. However, if the no-show rate 
over time stayed above 15%, the clinic needed to investigate the reasons for patient no-shows. As the 
results section indicated, some of the clinic flow disruptions came from the patient on-time arrival, 
the provider on-time treatment, and the patient no-shows. These issues are potential research for 
policy changes such as providing incentives to both patients and providers. In the case where a clinic 
is not comfortable issuing the incentive systems, the concerns will have to be accounted for when 
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redesigning the appointment template in the simulation modeling stage, which their impact on 
scheduling templates can be further discussed in our immediate future research.

Clinical Relevance Statement
This study aimed to reduce patient wait time using clinical constraints and goals without any objec-
tive function in a Women’s Health Clinic. The step-by-step methods discussed could guide and as-
sist other clinics to redesign their appointment templates to be more patient-centric and efficient. 
The implementation results further demonstrated the feasibility of the proposed methods.
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Fig. 1 Reclassification of patient groups
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                               Individual 95% CIs for Mean Based on 
                               Pooled StDev 
Level       N    Mean   StDev  -------+---------+---------+---------+-- 
BCM        20  14.300   3.715  (----*---) 
FU         22  16.045  11.295     (---*---) 
LEVEL I    39  25.026   7.368                 (--*---) 
LEVEL II   32  37.094  10.331                                (--*---) 
NOB        38  37.105  10.845                                (--*---) 
PE         50  33.740  11.835                            (--*--) 
PP         17  26.118  12.134                 (----*----) 
ROB       207  13.990   5.698     (*-) 
                               -------+---------+---------+---------+-- 
                                   16.0      24.0      32.0      40.0 
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Table 2 The Minimum Volume for Determining the Number of Slots of Each Patient Type

Current

Patient Type

ROB

BCM

FU

PP

Level 1

Level 2

NOB

PE

Minimum/week

80

6

12

9

9

7

12

21

New

Patient Type

L

M

H

Target/week

98

18

40

Distribution %

62.8%

11.5%

25.6%

Table 3 The CNM Schedule Options based on the Number of 
Slots to be Evaluated

Appointment Options (number of slots)

Patient

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

22

L

L

H

L

M

L

L

H

L

L

H

L

L

H

L

M

L

L

H

L

L

H

24

L

L

H

L

M

L

L

H

L

L

H

L

L

L

H

L

M

L

L

H

L

L

H

L

26

L

L

H

L

M

L

L

H

L

L

H

L

L

L

L

H

L

M

L

L

H

L

L

H

L

L

28

L

L

H

L

M

L

L

H

L

L

H

L

L

L

L

L

H

L

M

L

L

H

L

L

H

L

L

L
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Table 4 The Finalized CNM 
and Patient Arrival Schedules 
for 26 Appointment Slots

Patient Group

L

L

H

L

M

L

L

H

L

L

H

L

L

L

L

H

L

M

L

L

H

L

L

H

L

L

CNM Schedule

8:00

8:12

8:23

8:55

9:06

9:28

9:40

9:52

10:23

10:34

10:46

11:17

11:29

1:00

1:12

1:23

1:55

2:06

2:28

2:40

2:52

3:23

3:34

3:46

4:17

4:29

Patient Arrival Schedule

7:35

7:50

7:55

8:30

8:40

9:05

9:15

9:25

10:00

10:10

10:15

10:50

11:05

12:35

12:50

12:55

1:30

1:40

2:05

2:15

2:25

3:00

3:10

3:15

3:50

4:05

Table 5 The Estimated Time Needed for Check-in and MA/RN Time

L

M

H

MA and RN time

FU: 5–10 minutes

BCM: 7–10 minutes

ROB: 7–10 minutes

PP: 10–20 minutes

LEVEL 1: 5–10 minutes

PE: 12–20 minutes

LEVEL 2: 10–15 minutes

NOB: 15–20 minutes

Check-in time

5–10 minutes

5–10 minutes

5–10 minutes

5–10 minutes

5–10 minutes

5–10 minutes

5–10 minutes

5–10 minutes

Maximum time needed

20 minutes

30 minutes

30 minutes
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