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Background: In the past decade, internal medicine residencies have undergone major

changes in competency-based assessments, work-hour restrictions and the implementation

of the electronic medical record. The aim of this study is to compare a typical day of

a first year post-graduate (PGY1) to that of a third year post-graduate (PGY3) internal

medicine resident and examine if the differences in their days demonstrate the American

Board of Internal Medicine’s (ABIM) desired progression towards competency-based mile-

stones and unsupervised practice.

Methods: We conducted an observational time study documenting 14,103 minutes, 9 major

categories, and 17 subcategories while shadowing 10 internal medicine PGY1s and 10

PGY3s during inpatient, non-call days. The following day, house staff completed surveys

of their perceived time allocation of the previous 24 hours.

Results: PGY1s spent an average of 12.5 hours managing an average of 6 patients. Thirty-

eight percent of their time was spent on the computer, 21% discussing patients and 18%

directly with patients. PGY3s, overseeing an average of 12 patients, worked 1.5 hours less

per day (p<0.001), had 1.5 hours less computer time (p=0.001), 24 minutes less direct patient

contact (p=0.045), and 36 minutes more patient care discussions (p=0.011).

Conclusion: The difference between PGY1s’ and PGY3s’ daily time allocations is minimal.

Whereas a PGY3 spends 1.5 hours less than a PGY1 on writing computer notes and

discharges, they also work 1.5 hours less per day. The additional 36 minutes of patient

care discussions was the only significant time quantity difference that would be considered

a higher level of practice for the PGY3 compared to the PGY1. With residents now caring for

fewer patients, there has been a marked increase in computer time per patient for both

PGY1s and PGY3s.
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Introduction
Background
Resident work-hour restrictions, the electronic health record (EHR) and computer-

ized provider order entry (CPOE) have altered resident workflow.1–6 However, the

basic premise that as residents progress through their programs, they are expected

to transition from collecting and conveying facts to more clinical reasoning,

decision-making, and discussion of the evidence has not changed. The American

Board of Internal Medicine (ABIM) has adjusted assessments of resident education

to a competency-based framework and attainment of milestones for independent
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practice. The six general competencies are medical knowl-

edge, patient care, professionalism, interpersonal and com-

munication skills, practice-based learning and

improvement and systems-based practice. Each compe-

tency has 20–30 milestones.7

Objectives
In this time study, our primary goal was to determine if

there was any significant difference in the daily work

allocation between post-graduate year 1 (PGY1) and post-

graduate year 3 (PGY3) and if residents were performing

higher-order tasks, consistent with the ABIM’s compe-

tency-based framework, as they progressed through

training.

Residency program directors depend on resident sur-

veys to evaluate work hours and educational satisfaction.

To measure the accuracy of resident reporting, we sur-

veyed resident’s perception of how they spent their time

and compared their responses with the actual time

measured.

Methods
Setting
Investigation was performed at Penn State Health, Milton

S. Hershey Medical Center, Hershey, PA, USA. This study

was approved by the Penn State College of Medicine IRB.

Three general internal medicine ward teams consisted of

two PGY1s, a PGY2 or PGY3, an attending and a third

and/or fourth year student. The fourth team was

a nonteaching hospitalist service. All residents were

required to participate in a weekly afternoon clinic, and

all resident team members had one mandatory day off per

week. Day admissions (7am–3pm) were sequentially dis-

tributed to the four teams. For each team, on three of four

days, admissions stopped at 3pm and residents signed out

by 6pm. Every fourth day the “long call” team took all

admissions after 3pm until 7pm. Patient census was

capped at 14 patients per teaching team. The study was

conducted mid-year from November through February.

Two hours of formal education were provided daily.

Morning conferences from 7:30 to 8:30am were either

Grand Rounds or Morning Report. One hour noon confer-

ences were also provided daily.

Participants
Ten PGY1s and 10 PGY3s on the general medicine ward

rotation provided consent and were observed throughout

one of their “non-long call” workdays, from sign-in to

sign-out. Each resident was shadowed once on a day that

they did not have afternoon clinic. Eight different attend-

ings were supervising the teams during the observations,

providing a randomization of attending influence over the

workday. Patient bedside rounds and duration of rounds

were at the discretion of the attending.

Design Overview
One research assistant (JW) shadowed consenting resi-

dents on non-call days: recording data, accounting for

every minute of their day. A stopwatch was used and

data were recorded on a spreadsheet with all the task

categories. Timing was as precise as to measure half

a minute of an activity. The research assistant counted

the number of minutes shadowing the resident and then

compared this to the number of minutes that were counted.

On average, the difference between counted and actual

time was only 3.5 minutes per day.

There were 9 major time categories and 17 subcate-

gories. Direct patient care included any time when the

resident was physically at the patient’s bedside, either

individually or during team rounds. Indirect patient care

included discussions outside the room during rounds, dis-

cussions with the team or consulting physicians, signing in

and out, clerical work and phone calls to nursing, primary

care physicians, family members, and pharmacy.

Computer entry included writing notes, entering patient

orders, and entering discharge and admission notes and

orders. Computer retrieval included looking up patient

history, labs and diagnostic tests. Nurse contact was

defined as face-to-face interaction with nurses, care coor-

dinators and social workers. The education category

included time spent in formal conferences, personal read-

ing, and team teaching other than rounds. Non-electronic

clerical work included faxing, printing papers, writing out

prescriptions. Travel was walking through the hospital to

and from patients’ rooms. For instances of multi-tasking,

eg walking and talking on the phone, the time recorded

was split in half between those task categories.

The participants received two surveys on the day follow-

ing their observation. The first survey measured their per-

ception of their previous day’s time allocations. The second

survey inquired about their overnight time allocation.

Statistical Analysis
All analyses were carried out using SAS Software version 9.3

(SAS Institute, Cary, NC), and a significance level of 0.05
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was used for all comparisons. The percentage of time spent

on each task was calculated. Means and standard deviations

were used to summarize the time and percentage spent on

each task overall and by group. A Two-sample t-test was

utilized to compare the mean time spent on each task in hours

as well as the mean percentage of time spent on each task

between interns and senior residents. Comparisons were

made for the combination of the two groups between the

mean perceived and mean actual time spent in minutes on

each task using a paired t-test. ATwo-sample t-test was also

employed to make a comparison between interns and resi-

dents in terms of the mean difference between the perceived

and actual time spent in minutes on each task.

Results
Ten internal medicine PGY1s and ten PGY3s were fol-

lowed for a total of 14,103 minutes (235.1 hours) of

observation. Due to mandatory “days off” and afternoon

clinics, the team of two PGY1s and a PGY3 were present

the entire day 15% of the time.

On average, PGY1s cared for six patients, had one

admission and 1.5 discharges daily. Patient census aver-

aged 13 patients per medical team during all of the obser-

vations. The average PGY1 workday was 12.5 hours.

PGY3s worked on average 1.5 hours less per day than

the PGY1s (p<0.001).

PGY3s spent less time, an average of 1.8 hours (16.1%)

of their workday on direct patient care compared to PGY1s’

2.2 hours (18%) (p=0.045). PGY3s spent 3.0 hours (27.5%)

of their day, similar to PGY1s’ 2.7 hours (21.0%) on indirect

patient care activities. However, within that category, PGY3s

spent more time than PGY1s (36 minutes) discussing patient

care with other professionals (p=0.011). PGY3s spent

3.4 hours (30.4%) and PGY1s 4.9 hours (38.6%) on the

computer retrieving and entering data; PGY1s spending

a greater amount of time on computer entry than PGY3s

(p=<0.002). Formal educational activities (conferences,

teaching, reading) were 48 minutes (7.3%) per day for

PGY3s and 24 minutes (3%) per day for PGY1s (p=0.046).

PGY1s spent on average 12 minutes and PGY3s 30 minutes

in conferences that are scheduled 2 hours every day. PGY1s

averaged 6 minutes; PGY3s averaged 12 minutes of daily

reading while in the hospital (Table 1).

PGY3s and PGY1s spent 24 minutes (3.5%) and

18 minutes (2.5%) respectively in face-to-face nursing

communication but perceived that they spent twice that

much time (p=0.003). Time traveling through the hospital

was slightly greater for PGY1s than PGY3s (54 minutes

compared to 42 min, p=0.05) but was underestimated by

both groups (p=0.005). For the other five task categories,

PGY1s’ and PGY3s’ perceptions were similar to the actual

time spent on each task (Table 2).

With an average of 12 hours off duty, house staff spent

the majority of that time sleeping (mean, 6.6 hours), 3%

on educational reading. A mean of 2.4 hours was unac-

counted for. There were no significant differences in off-

duty time usage between PGY1s and PGY3s (Table 3).

Discussion
In this time study of internal medicine PGY1s compared to

PGY3s, we demonstrated minimal differences in their daily

ward-service time allocations. The greatest portion of a -

PGY1’s day is spent on the computer (40%), followed by

indirect patient care (20%), direct patient care (18%) and

education (3%). PGY3s follow the same pattern: 32%, 26%,

16% and 7%, respectively. Prior literature examining resi-

dent time allocations is similar: 32–41% computer time,

12–18% direct patient care, 3–7% on formal education.8–10

The PGY1s had a significantly longer day than the

PGY3s, 1.5 hours longer. The amount of computer entry

was significantly higher for PGY1s, mostly from writing

daily progress notes and completing discharge notes. They

also had greater direct patient care, due to “pre-rounding.”

Transit time (7%) and personal time (9%) were about the

same for PGY1s and PGY3s.

Resident work hours on a non-call day have not chan-

ged substantially over the years, averaging between 10 and

12 hours.11–14 However, the patient census has decreased

from 8 to 12 patients15,16 to an average of 6–7 patients per

intern. Time spent on paper or computer work has risen

10–15% for PGY1s and 7% for PGY3s. Documentation

and charting has gone up by 4–5% for both PGY1s and

PGY3s. Inputting orders and reviewing labs has increased

5–15%.8–15 This increase in chart time has occurred while

the number of patients has halved. Therefore, per patient,

the amount of documentation, inputting orders and review-

ing labs has markedly risen.

Documentation requirements have increased over the

years, with attention now directed at having all the necessary

billing components. The complexity of the CPOE has

increased computer order entry time. We suspect that the

increased complexity of patients and their medical treatment

has led to the increase in time spent reviewing labs and

diagnostic results. Much of the computer time is looking

up and conveying factual information. The additional 10%

of PGY3 time discussing patients with other health-care
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professionals could be viewed as time allocated to clinical

reasoning: integrating knowledge and experience, and

applying it to the practical management of patient care.17

Designated education time was the lowest percentage

despite the availability of daily morning and noon confer-

ences (designated 16–20% of the day). Two factors work

against residents from attending noon conference: pressure to

discharge early and the fact that only 15% of the time was the

full complement of 2 interns and 1 resident available for the

entire day. Frequently, PGY1s and PGY3s worked through

the noon hour to complete notes and discharges, with PGY3s

assuming the chores for absent PGY1s. PGY1s attended 10%

and PGY3s 25% of conference time.

Conferences and lectures are only one method of

learning.18–21 We found that on average, while in the

hospital, residents read about 12 minutes per day, interns

6 minutes. Adding home reading, as reported by survey

results, interns spent approximately 2.6 hours and resi-

dents 4.2 hours on medical reading per week.

Residency programs rely on resident reporting of

work hours and time off. Resident perception was fairly

accurate of actual time allocation. We suspect that the

reason perceived time in face-to-face nursing contact was

higher than actuality was due to the amount of time

residents text page or phone nurses, which we counted

as indirect patient care.

Table 1 PGY1 vs PGY3 Work Day Time Allocation

Activity Interns Senior Residents P-value*

Hours (mean) % Hours (mean) %

Average Work Day Length 12.5 ± 0.8 11.0 ± 0.8 <0.001

Direct Patient Care 2.2 ± 0.5 18.0 ± 4.3 1.8 ± 0.5 16.1 ± 4.4 0.045

Indirect Patient Care 2.5 ± 0.7 19.7 ± 4.9 2.9 ± 0.4 26.0 ± 4.5 0.221

Patient care discussions 1.3 ± 0.5 10.4 ± 4.0 1.9 ± 0.3 17.0 ± 3.3 0.011

Patient presentations during rounds 0.2 ± 0.1 1.5 ± 0.9 0.1 ± 0.1 0.7 ± 0.8 0.023

Sign in/out with other residents 0.3 ± 0.1 2.7 ± 0.9 0.2 ± 0.1 1.7 ± 1.0 0.011

Phone calls 0.7 ± 0.4 5.1 ± 2.6 0.7 ± 0.2 6.6 ± 1.8 0.634

Computer Work 5.1 ± 0.8 40.1 ± 4.5 3.6 ± 1.0 32.0 ± 7.3 0.001

Computer login/logout 0.1 ± 0.1 0.8 ± 0.4 0.1 ± 0.0 0.6 ± 0.3 0.060

Clerical work 0.2 ± 0.1 1.4 ± 0.8 0.2 ± 0.1 1.5 ± 1.5 0.777

Computer Retrieval of Information 1.6 ± 0.4 12.8 ± 3.3 1.6 ± 0.4 14.2 ± 3.4 0.763

Review patient chart 1.1 ± 0.4 8.9 ± 2.7 0.9 ± 0.2 8.0 ± 1.9 0.103

Review patient labs/diagnostic exams 0.5 ± 0.2 3.9 ± 1.2 0.7 ± 0.3 6.2 ± 2.4 0.073

Computer Entry 3.2 ± 0.8 25.1 ± 5.1 1.8 ± 0.9 15.7 ± 7.7 0.002

Writing notes 1.1 ± 0.5 9.1 ± 4.3 0.4 ± 0.5 3.5 ± 4.4 0.005

Writing orders 0.4 ± 0.2 3.5 ± 1.7 0.5 ± 0.1 4.3 ± 1.3 0.771

Patient admission notes, orders 0.6 ± 0.6 4.9 ± 4.5 0.4 ± 0.4 3.8 ± 3.8 0.402

Patient discharge notes, orders 1.0 ± 0.6 7.6 ± 4.5 0.5 ± 0.5 4.1 ± 4.3 0.051

Education 0.4 ± 0.4 3.0 ± 3.8 0.8 ± 0.5 7.3 ± 4.4 0.046

Formal conferences 0.2 ± 0.4 1.7 ± 3.6 0.5 ± 0.4 4.7 ± 4.1 0.117

Reading additional information 0.1 ± 0.1 0.9 ± 0.6 0.2 ± 0.1 1.4 ± 1.1 0.406

Teaching other residents, students 0.1 ± 0.1 0.4 ± 0.7 0.1 ± 0.1 1.2 ± 1.3 0.141

Allied Health Professionals 0.3 ± 0.1 2.5 ± 1.1 0.4 ± 0.2 3.5 ± 1.7 0.392

Direct interaction with nurses, social workers 0.1 ± 0.1 1.1 ± 0.6 0.2 ± 0.2 1.8 ± 1.8 0.451

Care coordination rounds 0.2 ± 0.1 1.4 ± 0.7 0.2 ± 0.1 1.7 ± 0.6 0.740

Travel/Walking 0.9 ± 0.1 7.1 ± 1.1 0.7 ± 0.2 6.8 ± 1.9 0.053

Social/Other 1.2 ± 0.6 9.7 ± 5.0 0.9 ± 0.5 8.4 ± 4.6 0.238

Note: *Two-sample t-test comparing mean hours between groups.

Abbreviation: PGY1, post-graduate year 1; PGY3, post-graduate year 3.
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Limitations
This study was completed at only one academic medical

center, and we evaluated only 20 residents. Our medical

team structure, patient admission “drip” system and educa-

tional conference schedule is only one system in a variety of

other structures at other institutions. While we documented

time allotted to various resident tasks, we did not qualita-

tively analyze those tasks. For example, we would expect

that the quality of the direct and indirect patient care

between PGY1s and PGY3s would be different, with

PGY3s acting in a more supervisory and independent role.

Conclusion
The difference between PGY1s’ and PGY3s’ daily time

allocations of tasks is minimal. Whereas a PGY3 spends

1.5 hours less than a PGY1 on writing computer notes and

discharges, they also work 1.5 hours less per day. The addi-

tional 36 minutes of patient care discussions was the only

significant quantity time difference that would be considered

a higher level of practice for the PGY3 compared to the

PGY1. The quality of the direct and indirect patient care

PGY3s was not measured in this study. The EHR and

COPE have not significantly altered the ratios of resident

daily time allocations. However, with residents now caring

for fewer patients, there has been a marked increase in

computer time per patient for both PGY1s and PGY3s.

Program directors should ensure that each progressive year

of residency includes time for the attainment of the ABIM’s

competencies and independence of practice.

Disclosure
The authors report no conflicts of interest in this work.
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