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Abstract

Background In view of importance for competency-based education (CBE), we undertook a self-study to elicit the

available operative surgical workload and supervision for residents in the general surgical residency program at the

teaching hospital in Karachi.

Methodology This was a cross-sectional study spanning a 5-year period between January 2015 and December 2019.

The numbers of surgical residents during this period were identified. Five procedures were‘ selected as core general

surgical procedures: incision and drainage of superficial abscess, laparoscopic appendectomy, laparoscopic chole-

cystectomy, open inguinal hernia repair, and perianal procedures. Trends of the number of residents per year and the

numbers of procedures per year were determined. The mean number of core procedures per eligible resident during

their entire training was calculated to represent potential operative surgical experience and were benchmarked. The

ratio of the average number of residents rotating in general surgery per year to the number of attending surgeons was

determined as a measure of available supervision.

Result The mean total number of general surgical residents per year was 31.2 (range 28–35). The numbers of core

general surgical procedures were consistent over the years of study. Potential exposure of eligible residents to each

core procedure during their entire training was: 19.5 cases for incision and drainage of superficial abscess; 89 cases

for laparoscopic appendectomy; 113.6 for inguinal hernia repair, 267.5 for laparoscopic cholecystectomy and 64.5 for

perianal procedures. The average yearly residents to full-time attending surgeons’ ratio was 2.5. The workload of

core general surgical procedures at AKUH was higher than the Accreditation Council for Graduate Medical Edu-

cation (ACGME) recommended volumes for operative surgical experience for residents in the US.

Conclusion This method of assessing the potential of a surgical program for transitioning to CBE appears practical

and can be generalized.

Introduction

Adequate training in a surgical specialty has become a chal-

lenge as available operative surgical experience has declined

significantly for trainees in the US and the UK, leading to

discussions on instituting appropriate changes in training

methods [1–4]. The decline in experience ismultifactorialbut

mainly due to reductions in resident’s duty hours out of con-

cern for patient’s safety and to enhance the quality of the

lifestyle of the trainees [5, 6]. Consequent to limited experi-

ence with operative surgery during training, there have been

concerns about the graduate’s technical competence and self-

confidence [7]. Lack of confidence is the main reason for why

80% of general surgery trainees graduating from US training

programs opt for post residency fellowship training [7, 8].
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Hospital volumes for surgical procedures are known to

have a salutary effect on training experience and graduat-

ing surgeon’s competence as well as confidence. In a

national survey of final year residents in 249 general sur-

gery programs in the US, the factors influencing confidence

in performing surgical procedures were evaluated among

final year residents. The type of specialty, geographic

location of the program, and surgical volumes, both in the

final year of residency and all through training, were

independently associated with confidence levels [9]. Con-

fidence stems from competence not only in technical pro-

cedural skills but also in pre, intra-and post-operative

decision-making, communication, teamwork, professional

behavior, cost-effective utilization of resources, and overall

patient care.

Competency-based education (CBE) has emerged as the

potential solution; it requires an acceptable level of com-

petence to be achieved by all trainees before they graduate

[10]. Thus, as surgical trainees advance, they are entrusted

to manage patients with increasingly complex surgical

conditions and perform essential surgical procedures under

remote supervision [11].

Operative surgical experience deserves special attention

in competency-based surgical training with two features

standing out as initial indicators of the quality of training:

(a) adequacy of available operative surgical workload and

(b) adequacy of the ratio of trainees to supervising

attending surgeons [12, 13]. To the best of our knowledge,

these indicators are not being used currently for accredi-

tation of training programs in Pakistan. In the present

study, we used these indicators to audit the general surgery

residency program at the Aga Khan University Hospital

(AKUH) in preparation for transitioning to CBE. The

General Surgery Residency Program at AKUH is a 5 year

residency program (exclusive of internship) and is

accredited by the College of Physicians and Surgeons of

Pakistan (CPSP).

Method

This study was conducted in the section of General Surgery

at AKUH, which is a JCIA accredited private, tertiary care,

teaching hospital in Karachi, Pakistan. In discussions with

attending surgeons, and educational and research staff, we

identified five core general surgical procedures that resi-

dents should master by the end of their training; they were:

1. Incision and drainage of superficial abscesses,

2. Laparoscopic appendectomy,

3. Laparoscopic cholecystectomy,

4. Open inguinal hernia repair and

5. Perianal procedures.

The number of surgical trainees during the years 2015 to

2019 were identified using office records. As per curricular

requirements of the College of Physicians and Surgeons of

Pakistan (CPSP), residents inducted in various subspe-

cialities (Neurosurgery, Orthopedics, Cardiothoracic Sur-

gery, Plastic Surgery, Urology, and Pediatric Surgery) are

required to rotate in General Surgery for a defined number

of months during their first 2 years of training. These res-

idents have been included in the total number of residents.

All year one and year two resident including residents from

subspecialities spent the same time in general surgery and

assigned rotations for initial 2 years. Their objectives and

requirements of minimum number of surgical procedures

performed were also same. The opportunities were also

similar between residents of general surgery and those

rotating from other specialties. The trends of the number of

residents per year, per level of training (available in office

records) led to determination of the average (mean) number

of residents per year at a given level of training.

The numbers of core general surgical procedures per-

formed in the operating rooms per year during the 5-year

period between 2015 and 2019 were determined using the

Hospital Information Management System (HIMS). The

mean number for each core procedure per year was further

determined.

The number of eligible residents for a given core pro-

cedure was determined based on the resident’s handbook

which assigns procedures for development of competency

based on the resident’s level of training. The mean number

of eligible residents for a given core procedure; the mean

number of core procedures per year; the mean number of

core procedures per eligible resident per year; and the mean

number of core procedures per eligible resident during the

entire duration of training for that procedure (representing

the potential volume of operative surgical experience) were

calculated. Operative surgical workload available at

AKUH were benchmarked against international standards.

The average number of residents divided by the number

of attending surgeons provided the resident to attending

surgeons ratio and represents the potential supervision

available. Since general surgery residents are also required

to rotate in other specialties as per CPSP requirements, the

numbers of residents reflects only those residents rotating

in general surgery; those rotating in other specialties were

excluded.

Results

Between 2015 and 2019, the total number of general sur-

gery residents per year ranged between 28 and 35, with a

mean of 31.2 residents per year (Table 1). The numbers of

core general surgical procedures were consistent over these
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years (Table 2). Potential exposure of eligible residents to

core procedures during the entire training program was

calculated as: 19.5 cases for incision and drainage of

superficial abscess; 89 cases for laparoscopic appendec-

tomy; 113.6 for inguinal hernia repair, 267.5 for laparo-

scopic cholecystectomy and 64.5 for perianal procedures

(Table 3).

The number of fulltime attending surgeons remained

unchanged during the study period (n = 7); however, the

number of residents rotating in general surgery varied from

year to year; with an average of 18. Thus, the average

residents to attending surgeons’ ratio in general surgery

were 2.5 (Table 4).

The volume of core general surgical procedures avail-

able at AKUH was higher than the volume recommended

for operative surgical experience of residents by the

Accreditation Council for Graduate Medical Education in

USA (Table 5).

Discussion

The aim of the present study was to make an initial

assessment using indicators of the volume of operative

surgical experience and of supervisory capacity to assess

whether the general surgery program at AKUH was well

placed to transition to CBE; in other words, to determine

whether the number of enrolled residents was commensu-

rate with the available workload of core general procedures

and the number of attending surgeons available to provide

supervision. Table 5 shows that the numbers of core pro-

cedures available per resident at AKUH based on eligibility

were much higher than the numbers recommended by

ACGME to be performed independently (though under

supervision) by general surgery residents in the US to be

eligible for certification [14]. It is fair to say that the

AKUH general surgery program exceeds international

benchmarks in terms of the volume of operative surgical

experience for these procedures.

A caveat that should not be ignored is that these num-

bers represent procedures performed in the operating

rooms. Incision and drainage of abscesses and some peri-

anal procedures are routinely performed by residents under

supervision in the outpatient setting and in the emergency

room. These procedures are not captured by the HIMS

system mentioned previously. The exposure of residents to

these particular procedures is higher than reflected in the

numbers detailed above.

Mastery of operative surgical skills is an important

determinant of surgical outcomes. A critical factor for con-

verting potential to actual experience is the availability of

adequate and appropriate supervision of residents by

attending surgeons/faculty. The resident-to-faculty ratio is a

rough indicator of available supervision. At AKUH, this ratio

is 2.5 in general surgery if only fulltime faculty are consid-

ered. In addition, non-full time faculty also supervise resi-

dents. While the main responsibility for training residents

lies with the faculty, senior residents and fellows routinely

supervise junior colleagues. AKUH resident-to-faculty ratio

in general surgery seems quite adequate when compared to

American College of Graduate Medical Education

(ACGME) recommended ratio of one faculty to six residents

[15]. This supervision can be further enhanced toward the

concept of ‘coaching’ which involves one on one interaction

whereby the faculty coach enables each individual trainee to

master his/ her operative surgical skills [16].

The work environment has a substantial role to play in

ensuring adequate and appropriate supervision. A lot

depends on the quality of interaction between residents and

attending surgeons; motivation is required on the part of

both to balance patient safety with growth in the trainees’

competence and confidence [17]. The quality of supervi-

sion is also influenced by other factors as pressures on

operating room time. In a private teaching hospital, the cost

of additional time for training tends to be passed on to

patients. Anxious not to let this happen, the attending

surgeon may want to expedite the surgical procedure

resulting in excessive supervision, frequent interruptions,

Table 1 Number of general surgery residents per level of resident in each year between 2015 and 2019 at AKUH

Level of resident 2015 2016 2017 2018 2019 Mean No. of residents per level of training

R1* 12 13 5 11 9 10

R2* 6 11 13 6 11 9.4

R3 6 5 5 4 3 4.6

R4 3 5 4 4 4 4

R5 3 2 5 3 4 3.4

Total no. of residents 30 35 32 28 31 31.2

*Resident numbers in the first 2 years (R1 and R2) include residents rotating in general surgery from other specialties
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and early takeover of the procedure from the trainee [18].

Besides, efficiency i.e., completing the procedure in the

allocated time, and concern for patient outcomes are also

known to limit appropriate supervision [19]. Patients and

their families expectations are yet other factors to consider;

nearly 80% of patients in a survey, wished to minimize

resident’s involvement in their surgical procedure [20].

More work needs to be done to determine the level of

satisfaction with supervision at AKUH. In public teaching

hospitals, lack of resources and anxiety on the part of

attending surgeons to conclude their operating room lists

efficiently in order to get to their private practice may

impair the quality of supervision.

It is important to find ways to motivate attending sur-

geons to fulfill their roles as coaches, team leaders and role

models; information that operating time for common sur-

gical procedures whether done by the attending surgeon or

resident need be no different, could provide comfort [21].

Simulation-based learning can also better prepare trainees

for surgery on real patients [22]. Simulation provides a

conducive and controlled learning environment with free-

dom from concern for patient safety; it can also be used to

Table 2 Number of core general surgical procedures in each year between 2015 and 2019 at AKUH

Core procedure 2015 2016 2017 2018 2019 Mean No. of core procedures per year

I & D abscess 133 155 162 169 163 156.4

Appendectomy 334 301 308 349 354 329.2

Inguinal hernia repair 462 456 462 471 421 454.4

Lap Cholecystectomy 1100 1132 1063 1067 979 1068.2

Perianal procedures 406 362 412 392 439 402.2

Table 3 Available exposure to core general surgery procedures of GS trainee during their complete residency period

Core procedure (a)

Mean No. of eligible

residents per year

(levels of resident)

(b)

Mean No. of

core

procedures per

year

(c)

Mean No. of core

procedures per eligible

resident per year

(d)

Mean No. of core procedures per eligible

resident during the entire duration of

training for that procedure

I & D abscess 24

(R1 ? 2 ? 3)

156.4 6.5 19.5

Lap Appendectomy 7.4

(R4 ? 5)

329.2 44.5 89

Inguinal hernia

repair

12

(R3 ? 4 ? 5)

454.4 37.86 113.58

Lap

Cholecystectomy

12

(R3 ? 4 ? 5)

1068.2 89.01 267.45

Perianal

Procedures

31.2

(R1 ? 2 ? 3 ? 4 ? 5)

402.2 12.89 64.45

Table 4 Resident to attending surgeon ratio in general surgery

2015 2016 2017 2018 2019 Average (median)

Total no. of residents (R)* 17 21 18 17 19 18

Total no. of full time attending surgeons (AS) 7 7 7 7 7 7

R/AS ratio 2.4 3 2.5 2.4 2.7 2.5

*Even though the number of residents in a given time seem less than the number shown in Table 1, but all the residents shown in this

table rotated in general surgery during the given year
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refine non-technical skills such as communication, time

management, professionalism, and team management [23].

Although the method proposed is practical, for gener-

alizability to other institutions local factors would need to

be considered e.g., determining what procedures are core,

based on case mix and availability of expertise and tech-

nology such as for laparoscopic surgery. Available opera-

tive workload and resident to attending surgeon ratios are

not quite the same as actual supervised operative surgical

experience leading to attainment of competence; several

factors would need to be considered to make the conver-

sion from potential to actual e.g., attributes of trainees and

attending surgeons; program design and governance;

quality of the work environment; and institutional policies.

In order to evaluate actual experience including supervi-

sion and trainee’s learning from the experience, it will be

necessary to maintain resident’s logbooks meticulously.

Unfortunately, logbooks are not rigorously maintained at

present, they simply serve to secure eligibility to appear in an

exit examination. Residents, faculty supervisors and exam-

iners will need to be educated about the benefits of main-

taining a reflective logbook to improve performance;

logistical issues such as time required to complete a logbook

entry by hand will need to be overcome; and appropriate,

validated tools will need to be introduced to assess resident’s

operative performances for providing feedback [24].

Conclusion

This is the first study of its kind in Pakistan for initial self-

assessment of a surgical program to judge its suitability for

transitioning to CBE based on commensurability between

the number of residents in training and available operative

surgical workload and supervision by attending surgeons.

At AKUH, compared with international benchmarks, the

available workload for core general surgical procedures is

adequate for the number of residents enrolled; however, the

ratio of residents to full-time attending surgeons may be

less than ideal for coaching to achieve mastery of operative

surgical skills.

The method is generalizable to other institutions, pro-

vided adjustments for local factors are made, such as the

types of procedures regarded as core. To convert the

available operative workload and resident to attending

ratios into actual supervised operative surgical experience

leading to attainment of competence, several factors would

need to be considered e.g., the attributes of trainees and

attending surgeons; program design and governance;

quality of the work environment; and institutional policies.

This study can serve as initial reference for self-assessment

for available operative experience and faculty supervision

at the institutions, aiming to implement CBE curricula for

surgical training.
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