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Abstract

Background Duration of surgery is a main cost factor of

surgical training. The purpose of this analysis of operative

times for laparoscopic cholecystectomies (LC) was to

quantify the extra time and related costs in regards to the

surgeons’ experience in the operating room (OR).

Methods All LC performed between January 01, 2005

and December 31, 2008 in 46 hospitals reporting to the

database of the Swiss Association for Quality Management

in Surgery (AQC) were analyzed (n = 10,010). Four levels

of seniority were specified: resident (R), junior consultant

(JC), senior consultant (SC), and attending surgeon (AS).

The differences in operative time according to seniority

were investigated in a multivariable log-linear and median

regression analysis controlling for possible confounders.

The OR costs were calculated by using a full cost rate in a

teaching hospital.

Results A total of 9,208 LC were available for analysis;

802 had to be excluded due to missing data (n = 212) or

secondary major operations (n = 590). Twenty-eight per-

cent of the LC were performed by R as teaching operations

(n = 2,591). Compared with R, the multivariable analysis

of operative time showed a median difference of -2.5 min

(-9.0; 4.8) for JC and -18 min (-25; -11) for SC and

-28 min (-35; -10) for AS, respectively. The OR minute

costs were €17.57, resulting in incremental costs of €492

(159; 615) per operation in case of tutorial assistance.

Conclusions The proportion of LC performed as tutorial

assistance for R remains low. Surgical training in the OR

causes relevant case-related extra time and therefore costs.

Keywords Cholecystectomy � Education �
Costs \ Technical � Training \ Endoscopy

During the past decade, several western countries have

changed their organization of medical services. Former

payment by daily rates has been abandoned in favor of

case-related allowances (diagnosis-related groups). Swit-

zerland is currently one of the last countries to follow this

pathway. An unsolved issue in this setting is funding of

graduate medical training and surgical training particularly

under these new circumstances [1].

Even in the United States, where a system of reim-

bursement of direct and indirect training costs via direct

and indirect graduate medical education payments (DGME

and IDGME) mainly funded by Medicaid and Medicare

dates back to 1965, there is ongoing debate about training-

related costs in surgical specialties [2–4].

This study was presented in part at the annual meeting of the Swiss

Society of Surgery, Geneva, Switzerland, May 2011.
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In countries without reimbursement for training expen-

ses, such as Switzerland or Germany, it is a common belief

that surgical residents ‘‘pay’’ for their education by taking

care of surgical wards or during their unsupervised activ-

ities at different levels of seniority [5]. Some authors

assume that running wards and emergency rooms only with

faculty staff would raise general healthcare costs dramati-

cally, leading to the idea of whether employing doctors in

training is even profitable if the latter cause training-related

extra costs and therefore accounting for the cost efficiency

of the current educational model in these countries. On the

other hand, a rising number of private institutions are

profitably managed without employing residents. This may

be the result of patient selection or better resource

allocation.

Independently of the model of reimbursement (lower

wages or funding by public institutions), a main cost factor

in surgical training is operative time. Several single-insti-

tution studies have shown that surgical training is time-

consuming and therefore costly due to extra time in the

operating room (OR) [2, 6–12]. Additionally, the recent

reduction in resident working hours (80 h weekly in the

United States or 50 h in Switzerland) without cutting

wages proportionally resulted in the medical workforce

becoming remarkably more expensive [13–15].

In contrast to the Anglo-American scope, in Switzer-

land, Germany, and Austria, there are no registered resi-

dency programs. Surgical training is taking place (or not

taking place) during the first 6 to 8 years after graduation.

During this time, operative exposure is unsteady and

interrupted by nonoperative rotations to emergency wards,

intensive care units, or as ward surgeon for other special-

ities. Only briefly before specialization, some applicants

achieve a status comparable to a chief resident spending

more time in the OR. This has implications for learning

curves for standard operations on the level of resident or

junior consultant and also was the subject of this investi-

gation. To our knowledge, no study has been published to

compare operative times of surgeons with different levels

of seniority under the aspect of training and resulting costs

on a large, multicenter basis.

In the database of the Swiss Association for quality

management in surgery (AQC), patient and operative data

are recorded for the purpose of quality assurance and

benchmarking. Currently, 52 public and private surgical

departments and practices are reporting anonymized data to

the database. The database is monitored and certified by the

Swiss Federal Commissioner for Data Protection.

The purpose of our study was to evaluate the time dif-

ferences in the duration of the indicator operation laparo-

scopic cholecystectomy (LC) between surgeons with

different levels of seniority while controlling for con-

founders (primary objective) and to estimate the resulting

extra costs as well as the proportions of LC performed as

tutorial assistance (secondary objectives).

Materials and methods

All LC documented in the database of the AQC from

January 1, 2005 until December 31, 2008 were analyzed.

Forty-six of 52 hospitals performed LC.

Database and patient selection

The database included 10,010 patients; 590 patients had to

be excluded because they underwent an additional surgical

intervention during the same anesthesia. Also, 157 patients

with missing operative time and 45 patients with unreal-

istically short or long operative times (\20 min (n = 22)

or \30 min in combination with an intraoperative cholan-

giography (n = 13) or[270 min (n = 10)) were excluded.

Children younger than age 16 years were discarded

(n = 10). A total of 9,208 patients remained for the base-

line table (Fig. 1; Table 1). For the models, only complete

cases were taken into consideration, leaving 9,045 patients

for the uni- and multivariable analyses.

The data were screened for any systematic pattern of

missingness by examination of the association between

missingness and the predictors or the outcome, respec-

tively. Imputation of missing values in the covariates of

interest was omitted because of the rather low number of

Fig. 1 Flow of patients in- and excluded in the analysis

2580 Surg Endosc (2012) 26:2579–2586

123



missing values (\1 % except for insurance class). Impu-

tation of the outcome was not performed, because it would

not provide any new information on the relationship of

predictors with the outcome and is therefore generally not

useful for the purpose of better estimation of regression

coefficients [16].

Definitions of seniority of the operating and assisting

surgeon

Four levels of seniority were defined:

• Resident as called in the setting of the study ‘‘Assist-

enzarzt’’ is a medical doctor after graduation from

medical school and before board certification.

• Junior Consultant as called in the setting of the study

‘‘Oberarzt’’ is a surgeon after board certification some-

times employed as a fellow for further specialization.

• Senior Consultant as called in the setting of the study

‘‘Leitender Arzt oder Chefarzt’’ is a board-certified

surgeon with further subspecialization and who is a

faculty member.

• Attending Surgeon as called in the setting of the study

‘‘Belegarzt’’ is a board-certified surgeon with a private

practice who is not employed by the hospital itself but

operates patients for a fee in private or public institutions.

Statistical analysis

All analyses and graphs were performed using Intercooled

Stata Version 11.0 for Macintosh (StataCorp, College

Station, TX, USA).

The data were modelled in a log-linear regression model

due to the right-skewed distribution of operative time. Addi-

tionally, a median regression model was performed to calcu-

late easily the operating time for any combination of

covariates. The estimates of the experience level of the sur-

geon on operating time were adjusted for the following pos-

sible confounders: age, gender, ASA classification, mode

(elective vs. emergency) and indication of surgery, and whe-

ther an intraoperative cholangiography and/or adhesiolysis

had taken place. In both models, the cluster effect of opera-

tions performed at the same hospital (centers) was taken into

account. As a sensitivity analysis, the effect of further

covariates, such as intraoperative complications, insurance

class, and clinic status (private vs. public) was investigated.

Operating room costs

The cost per minute for the OR was calculated by a full

cost analysis for a middle-sized nonacademic teaching

Table 1 Patient and procedure characteristics

All

(n = 9,208)

Missing [count

(% of all)]

Age, mean (SD) 54 (16) 5 (0.1 %)

Gender 25 (0.3 %)

Female 5,586 (61 %)

Male 3,597 (39 %)

ASA 70 (0.8 %)

I 3,355 (36 %)

II 4,771 (52 %)

III 907 (10 %)

IV 83 (0.9 %)

V 22 (0.2 %)

Experience of surgeon 3 (0.03 %)

Resident 2,591 (28 %)

Junior consultant 2,625 (29 %)

Senior consultant 3,463 (38 %)

Attending surgeon 526 (5.7 %)

Mode of surgery 7 (0.1 %)

Elective 6,789 (74%)

Emergency 2,412 (26%)

Type of insurance 599 (6.5%)

Compulsory 5,573 (61%)

Semi-private 1,516 (16%)

Private 1,520 (17%)

Type of institution –

Public 8,455 (92%)

Private 753 (8.2%)

Indication for surgery 78 (0.9%)

Noninflammatory 4,593 (50%)

Inflammatory 4,395 (48%)

Others 142 (1.5%)

Intraoperative cholangiography –

No 7,654 (83%)

Yes 1,554 (17%)

Intraoperative adhesiolysis –

No 8,887 (97%)

Yes 321 (3.5%)

Time of surgery 2593 (28%)

Daytime (7 am–7 pm) 6,346 (69%)

Night time (7 pm–7 am) 269 (2.9%)

Intraoperative complications* 65 (0.7%)

None 9,091 (99%)

Mild 28 (0.3%)

Medium 23 (0.3%)

Severe 1 (0.001%)

*Based on the surgeon’s estimation

Admissions for LC from January 1, 2005–December 31, 2008 to 46

different hospitals
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hospital. The data for the cost analysis were provided by

the accountancy of the hospital. For the surgeons’ costs,

monthly wages of residents and junior consultants were

scaled down to wage rates per minute. For senior consul-

tants and attending surgeons, salaries are generally highly

variable and a result of individual contract negotiations.

Moreover, this staff underlies no compulsory working hour

restrictions. We therefore included a range of possible

yearly gratifications and three different average weekly

working hours. The resulting wages also were scaled down

per minute.

The cost unit ‘‘operating room,’’ which includes the

personnel expenses for operating nurses and other staff

(including cleaner) as well as maintenance costs (single-

use equipment, depreciation of buildings, and running

expenses, such as electricity), is yearly being recorded and

divided by the overall operative time in the hospital (sum

of all incision to suture times) and also was scaled down

per minute. The cost unit ‘‘anesthesia’’ includes all

expenses for personnel (doctors and nurses), depreciation

for respirators and other devices, as well as expandable

materials and was likewise scaled down per minute.

Compared with these data from the reference hospital, the

accountancy of a university hospital supplied data on

minute costs in this institution.

The resulting overall cost per minute was multiplied with

the average additional operative time for teaching surgery.

To offer additional information on the impact of higher

gratifications for SC or AS, we considered a range of yearly

gratifications for this staff compared with R and JC.

Results

General characteristics

Patient and procedure characteristics (including reporting

on missing data) are displayed in Table 1. The male to

female ratio was approximately 2:3. Twenty-eight percent

of all patients were operated on by residents, whereas

junior consultants, senior consultants, and attending sur-

geons accounted for 29, 38 and 5.7 % of the operations,

respectively. Three quarters of the operations were elec-

tively scheduled; 61 % of the patients had compulsory

basic health insurance. Patients were mainly treated in

public institutions (92 %). Inflammatory and noninflam-

matory disease accounted for approximately half of the

indications each. Intraoperative cholangiography was per-

formed in 17 % of the operations. The analysis of median

operative times by level of surgeon’s seniority showed

80 min for residents and junior consultants and 60 min for

senior consultants. Attending surgeons had a median

operative time of 56 min. These results are displayed in

Fig. 2. A detailed table of patient characteristics by level of

surgeons’ seniority is displayed in the Electronic supple-

mentary material of this publication.

Log-linear regression analysis

The results of univariate and multivariable analysis with

95 % confidence intervals are displayed as relative measures

after back-transformation in Table 2 and Fig. 3. Compared

with the operative time of the resident (reference), an

approximate decrease of 21 % (p \ 0.001) in operative time

was found for senior consultants and 34 % (p \ 0.001) for

attending surgeons respectively in the multivariable analy-

sis. There was no significant difference between junior

consultants and residents concerning operative time.

Median regression analysis

To quantify the time difference in absolute numbers for

time cost analysis, median operative times were analyzed.

As in univariate analysis of operative times, there was no

significant difference in multivariable analysis between

residents and junior consultants. Senior consultants had

18 min and attending surgeons 28 min shorter operative

times. The results of univariate and multivariable analysis

are displayed in Table 3. Including other possible con-

founders (i.e., intraoperative complications, insurance

class, and clinic status) in a sensitivity analysis did not

change the point estimates of the influence of the experi-

ence level nor their 95 % confidence intervals (output not

shown).

OR costs

The reference hospital for calculation of minute costs for

the OR was a midsize nonacademic teaching hospital with

430 beds and an average of 12,900 inpatient cases per year

(approximately 2,500 surgical inpatients per year). The

minute costs for the surgeons as determined by average

monthly salaries of a resident (CHF8,532 (€5373)) and

junior consultant (CHF12,698 (€7997)) and the compulsory

50 h workweek amounted to CHF0.71 for a resident and

CHF1.055 for a junior consultant. Based on the assumption

that a cholecystectomy is performed by two surgeons, this

resulted in CHF1.765 CHF/per minute.

For SC and AS, a review in the reference hospital

showed that yearly gratifications range from CHF150,000

(€94,470) to CHF500,000 (€314,901). Considering average

weekly working hours of this staff ranging from 60 to 80 h,

the resulting minute costs for this staff ranges from

CHF0.68 to CHF3.01. Based on the assumption that the LC

is performed by one of these staff members and a R or

rarely a JC, the minute costs range from CHF1.39 to 3.72

2582 Surg Endosc (2012) 26:2579–2586
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with R as first assistant or CHF1.74 to CHF4.02 with JC as

first assistant. The costs for anesthesia were CHF7.47 per

minute, including all expenses for personnel and supplies.

The personnel expenses for operating nurses and other

staff (including cleaner and others) as well as maintenance

costs (single-use equipment, depreciation of buildings, and

Fig. 2 Median operative times for all LC (n = 9,045) according to

the level of seniority

Table 2 Univariate and multivariate linear regression analysis for operating time (n = 9,045) using robust standard errors to adjust for

clustering in 46 different clinics

Covariates Univariate analysis Multivariate analysis

Exp. coefficient (eb)* (95 % CI) p value Exp. coefficient (eb)* (95 % CI) p value

Experience of surgeon: resident = reference

Junior consultant 1.01 (0.93; 1.09) 0.86 0.97 (0.9; 1.05) 0.46

Senior consultant 0.81 (0.74; 0.88) \0.001 0.79 (0.72; 0.86) \0.001

Attending surgeon 0.67 (0.62; 0.73) \0.001 0.66 (0.62; 0.72) \0.001

Age

Per 10 years increase 1.02 (1.01; 1.03) \0.001 1.01 (1; 1.02) 0.029

Gender

Male vs. female 1.07 (1.01; 1.14) 0.027 1.04 (0.98; 1.1) 0.191

ASA classification: ASA I = reference

ASA II 1.11 (1.07; 1.15) \0.001 1.07 (1.03; 1.11) 0.001

ASA III 1.24 (1.18; 1.30) \0.001 1.17 (1.11; 1.22) \0.001

ASA IV and V 0.95 (0.82; 1.10) 0.479 0.98 (0.89; 1.08) 0.641

Mode of surgery

Emergency vs. Elective 1.17 (1.12; 1.22) \0.001 1.08 (1.05; 1.12) \0.001

Indication for surgery: noninflammatory = reference

Inflammatory 1.16 (1.12; 1.21) \0.001 1.13 (1.08; 1.19) \0.001

Others 1.1 (0.99; 1.23) 0.067 1.05 (0.95; 1.17) 0.328

Intraoperative cholangiography

Yes vs. no 1.11 (0.99; 1.24) 0.081 1.05 (0.94; 1.18) 0.362

Intraoperative adhesiolysis

Yes vs. no 0.99 (0.86; 1.14) 0.915 1.03 (0.9; 1.18) 0.658

*Exponentiated coefficients given to make the interpretation easier, e.g., 0.79 becomes the factor by which the median operating time should be

multiplied comparing cholecystectomies performed by a senior consultant and a resident respectively. Cholecystectomies performed by senior

consultants seem to show a 21 % shorter operating time than by residents; on the other hand, 1.07 corresponds to a 7 % prolongation in median

operating time comparing cholecystectomies performed in ASA II versus ASA I patients

Fig. 3 Multivariable analysis of operative time (log-transformed) and

influence of different confounders
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running expenses, such as electricity) were CHF18.66 per

minute, resulting in CHF26.3/min without the operating

surgeon. Compared with the data from the university hos-

pital results in CHF 33.06 without the operating surgeons

and therefore almost 25 % higher costs/minute.

Accruing all costs of the reference hospital, this resulted

in costs of CHF27.90 (€17.57) per minute for the operating

room for JC and R as operating surgeons. For SC or AS as

operating surgeons, the minute costs range from CHF27.52

to CHF30.15 (€17.33 to €18.99).

Taking the median operative time of the resident as a

reference, an equivalent operation by an attending surgeon

resulted in a 28 min (95 % confidence interval (CI), 10–35)

shorter procedure. With minute costs of CHF27.9, this

yielded mean incremental expenses of CHF781.2 (279–

976.5) per teaching case. On the basis of the minute costs in

the university hospital, this meant incremental expenses of

CHF975.1 (348.25–1218.88). Considering the average cur-

rency rate of CHF1.5878 per € in the years 2005 until 2008,

this corresponds to incremental costs of €492 (159; 615) for

the reference hospital [17]. A more detailed analysis,

including the different range of possible gratifications for SC

or AS, is displayed in Fig. 4 and Table 4.

The approximate reimbursement for an uncomplicated

cholecystectomy in Switzerland under Swiss DRG will be

CHF7562 (€4763), meaning a deficit of more than 10 %

per case with tutorial assistance even in the case of higher

gratifications for faculty members [18].

Discussion

This is the first large, multicenter study that quantifies the

costs of operative training in the OR and shows that it

results in a relevant deficit per case of approximately 10 %

for the teaching institution.

Earlier single-institution studies on operative times in

case of tutorial assistance (without controlling for possible

confounders) revealed comparable results but were not able

to specify the costs. Prolonged operative times for different

teaching operations were reported by Babineau and others.

The time differences tended to increase with the com-

plexity of the procedure [6, 12, 19, 20]. Only two authors

performed time-cost analysis: Harrington et al. found costs

for one assisted anastomosis of US$1,457 for laparoscopic

enteroenterostomy in bariatric surgery [21]. Koperna ana-

lyzed hernia repair and LC as teaching operations; he found

highest costs in unsupervised, young, board-certified sur-

geons (JC) [12]. Two, recent, comparative studies of

patient care with or without residents focused on extra

costs due to involvement of residents. These investigations

showed higher costs due to a longer hospital stay and

higher expenses for pharmacy, radiology, and central

supply in the group treated by residents [10, 11].

In the light of these earlier findings, this investigation

has three relevant results. First, operative training is a

relevant cost factor. In reimbursement systems of public

health care that deny coverage for this training expense,

institutions without training commitments have a relevant

competitive advantage because they can account same rates

with lower costs. High costs for surgical training are

probably a main reason for scarce training capacity even

nowadays and may lead to further reduction of tutorial

assistances in case of increased competition in healthcare

markets. Secondly, the study shows a remarkably low

Table 3 Multivariable median regression analysis for operating time

(n =9,045) adjusting for clustering effect of 46 clinics bootstrapped

SE with 100 bootstrap samples; Percentile 95 % CIs

Covariates Multivariate analysis

Median difference

(min)

95 % CI

Experience of surgeon: resident = reference

Junior consultant -2.5 -9.0; 4.8

Senior consultant -18 -25; -11

Attending surgeon -28 -35; -10

Age: mean age of 54 years = reference

Per 10 years increase 0.8 -0.0; 1.6

Gender

Male vs. female 2.9 -1.5; 6.2

ASA classification: ASA I = reference

ASA II 5.1 1.6; 8.0

ASA III 11 7.1; 16

ASA IV and V 0.7 -7.9; 46

Mode of surgery

Emergency vs. elective 5.9 2.6; 10

Indication for surgery: noninflammatory = reference

Inflammatory 8.6 5.0; 13

Other -0.8 -10; 16

Intraoperative

cholangiography

Yes vs. no 5.4 -3.0; 15

Intraoperative adhesiolysis

Yes vs. no 2.1 -4.9; 18

Intercept 70 62; 76

The intercept corresponds to the median operative time and its 95 %

CI of a reference patient, i.e., a patient with all covariates in the

reference group (female ASA I patient with mean age 54 years,

elective surgery of a noninflammatory gallbladder operated by a

resident with neither cholangiography nor adhesiolysis). To calculate

the median operative time (the 95 % CI would require more calcu-

lations) for any other combination, the estimated median difference of

the corresponding covariate has to be added to the intercept. Example:

male ASA III patient aged 64 years with an emergency cholecys-

tectomy operated by a senior consultant because of an inflammatory

disease and an intraoperative cholangiography would need: 70 ?

(-18) ? 0.8 ? 2.9 ? 11 ? 8.6 ? 5.4 = 80.7 min
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proportion of teaching operations for residents concerning

laparoscopic cholecystectomy. Residents operated on only

28 % of the eligible patients. Taking into account that

laparoscopic cholecystectomy is widely seen as a teaching

operation, it is apparent that 72 % of the operations are

missed for surgical training [2, 6, 8, 9, 12, 22–24]. In the

light of working hour restrictions and repeatedly stated

concerns about decreasing quality of surgical training,

reduction of these lost operations could lead to earlier

surgical excellence in the career of young surgical residents

[25].

Last but not least, the study shows a possible effect of

this limited access to surgical training for residents: oper-

ative times between residents and junior consultants do not

significantly differ. Only at the stage of consultant or

attending surgeon, the learning curve for the operation

seems to be accomplished, which results in a decrease in

operative times of 10 to 35 min. One could conclude that

due to the fact of missed training opportunities during

residency, the young surgeon needs to continue training at

the stage of chief resident or junior consultant reflected by

the longer operative times at this stage. Given the fact that

laparoscopic interventions performed by surgeons have

become more and more complex during the past decade

(laparoscopic colorectal surgery, NOTES, SILS, etc.), this

delay in surgical training seems not reasonable [26].

Because the public has a vital interest in a functioning

healthcare system in the future, which implies good and

sound surgical training of young surgeons, it should be

reasonable to pay for it [27]. In times of shortage of

medical offspring, one has to abandon the idea of covering

these costs by lower wages for surgical residents; however,

the present study shows that the costs are too high, which

would lead to noncompetitive low salaries for young sur-

geons compared with other specialties. Informal reductions

in salary by extension of working hours are limited by

recent working hour restrictions for medical staff in the

United States and Europe [25, 28].

Another common model of cost reduction is implicit

prioritization: one exclusive resident receives formation,

whereas his colleagues just work though they have the

same formal position (as a resident). The selection criteria

stay subtle. This situation seems common in surgical

departments in Germany or Switzerland as reported in

annual reports on quality of training [29, 30]. This would

however need a clear communication of who receives

actually such a training position. An alternative would be

to have more residents in surgical departments who do not

opt for a surgical career but just for getting some insights

into surgery during a limited period of time, such as 1 year.

Neither low salaries nor other informal models of cost

reduction will achieve a sustainable funding of surgical

education. Deterioration of working conditions will

aggravate the shortage of surgical offspring.

Fig. 4 Operating room costs per laparoscopic cholecystectomy

depending on operating surgeon (resident with junior consultant

versus senior consultant with resident) and salary of senior consultant

Table 4 Operating room costs for laparoscopic cholecystectomy depending on senior consultants’ salaries and operative team composition

Salary of senior

consultant/ a

(€)

OR costs R

with JC (€)

OR Costs JC with SC as first

assistant based on 60 h/week

of SC

OR costs SC with R

based on 60 h/week of

SC (€)

OR costs SC with R

based on 80 h/week of

SC (€)

OR costs SC with JC

based on 60 h/week of

SC (€)

94,470 1405 1415 1048 1040 1061

125,960 1405 1431 1060 1048 1073

157,451 1405 1446 1071 1057 1084

188,941 1405 1461 1083 1066 1096

220,431 1405 1476 1094 1074 1107

251,921 1405 1491 1106 1083 1119

283,411 1405 1507 1117 1091 1130

314,901 1405 1522 1128 1100 1141

629,802 1405 1674 1242 1185 1255

OR operating room; R resident; JC junior consultant; SC senior consultant; AS attending surgeon
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So, the results of this study underline the relevance of

training-related expenses for teaching hospitals and espe-

cially for surgical specialties. Because health care in almost

all industrialized countries has become at least partly a

competitive market in the past decades, economic disad-

vantages for teaching institutions will lead to a reduction in

training capacity. To avoid this tendency and to ensure

well-trained surgical offspring under these circumstances,

reimbursements for high training costs in surgical spe-

cialties should be implemented. Because the present study

has been limited only to one common teaching operation

and cost figures were only available from two institutions,

studies investigating all economic aspects of surgical

training will be necessary to make justifiable recommen-

dations for reimbursement for these training expenses.
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