
The Canadian Journal of Hospital Pharmacy Volume 46, No. 4, August 1993 147 

Workload and Cost-Benefit of Hospital 
Pharmacy Residents 

Eileen Yoshida 

ABSTRACT 
The workload performed by three hospital pharmacy 
residents during typical clinical rotations was quanti­
fied then subjected to cost-benefit analysis. Daily ac­
tivities and interventions were recorded on standard­
izedforms for a four-week period. The cost of a resident 
to provide direct patient care services was compared to 
that of a staff pharmacist. In addition, the balance of the 
residents' salary and partial salaries of any pharma­
cists spending time with the residents were included in 
the cost analysis. The interventions were analyzed for 
their impact on patient care and potential cost avoid­
ance by an external review committee. 

Collectively, more than 660 hours were re­
corded. Fifty-two percent of hospital time was spent on 
education-related activities and 32 percent on the pro­
vision of clinical services. Thirty interventions were 
submitted to a review panel of three physicians. Of the 
90 evaluations, 76 percent were considered to have a 
positive impact on patient care, 22 percent no effect, 
and two percent a potentially detrimental effect. In one 
case, reviewers thought that hospitalization could have 
been prolonged had the intervention not occurred. 
Cost-benefit analysis yielded a ratio of I .4 to I in favour 
of the residents. While the major benefit of a residency 
program is the perceived long-term benefit to the pro­
fession and patients, this study suggests that even dur­
ing their residency year, hospital pharmacy residents 
provide cost-beneficial clinical services. 
Key Words: cost-benefit, interventions, residency, 
workload measurement 
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RESUME 
On a mesure la charge de travail de trois residents en 
pharmacie hospitaliere !ors d' une rotation clinique, 
puis on a procede a une analyse de rentabilite. Les 
activites et les interventions quotidiennes ont ete notees 
sur un formulaire normalise pendant quatre semaines. 
On a ensuite compare le cout des soins directs offerts 
par le resident au patient au cottt de ceux prodigues par 
un pharmacien de l' hopital. L' analyse des couts 
comp rend le so/de du salaire du resident et une fraction 
du salaire des pharmaciens consacrant une partie de 
leur temps aux residents. Un comite d' examen externe 
a determine !'incidence des interventions sur le 
traitement du patient et !es economies potentielles. 

En tout, /es re/eves portaient surplus de 660 heures. 
Cinquante-deux pour cent du temps passe a I' hopital 
touche des activites associees al' enseignement et 32 p. 
JOO a la prestation de services cliniques. Trente inter­
ventions Ont ete soumises a un comite cl' examen compose 
de trois medecins. On estime que 76 p. JOO des 90 
evaluations ont eu une incidence benefique sur !es so ins 
apportes au patient; 22 p. 100 n' ont eu aucun effet et 2 
p. I 00 auraient pu avoir des consequences indesirables. 
Dans un cas, les examinateurs ont indique que I' hos­
pitalisation aurait pu se prolonger sans I' intervention. 
L'analyse de rentabilite donne un ratio de 1,4: 1 en 
faveur des residents. Bien que le principal interet du 
programme de residence se situe au niveau des 
avantages a long terme pour la profession et les pa­
tients, I' etude suggere que !es residents en pharmacie 
hospitaliere procurent des services cliniques rentables 
durant leur annee de stage a l' hopital. 
Mots cles: interventions, mesure de la charge de tra­
vail, rentabilite, residence 
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INTRODUCTION 
Hospital pharmacy residency pro­
grams have been recognized to pro­
vide leaders in the profession of 
hospital pharmacy through experi­
ences gained during the programs. 1 

It is a one year postgraduate pro-

gram, providing an opportunity to 
improve the skills required to be­
come clinical practitioners. 

At present there are 32 hospital 
pharmacy residency positions avail­
able in Ontario. Little chance of 
expanding such opportunities ex-

ists as containment of health care 
costs has become a major societal 
concern. In this time of financial 
constraint, it would seem prudent 
to document the benefits relative to 
the costs of all current and proposed 
programs. Thus, this project was 
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undertaken to examine the cost­
benefit of hospital pharmacy resi­
dents during typical clinical rota­
tions. Specifically, the objectives 
of this project were to identify the 
various activities performed by resi­
dents during typical clinical rota­
tions, and to perform a cost-benefit 
analysis of the residents during the 
same time period. 

Cost-benefit analysis is an item­
ization of the costs and benefits (in 
terms of cost) of a program and in 
its simplest form, can be expressed 
as a ratio. 2 A benefit to cost ratio 
greater than one indicates that a 
program is cost-beneficial, whereas 
a ratio equal to or less than one, 
suggests that it is not. Cost-benefit 
analysis is one way to cost-justify 
new or existing programs. 

METHODS 

Workload Measurement 
A pharmacy resident log was de­
veloped (Appendix A). Following 
an orientation meeting to ensure 
uniform completion and consistent 
use of the forms, three residents 
recorded their daily activities for a 
period of four weeks, the length of 
a typical clinical rotation at Victoria 
Hospital. In addition to the log, the 
residents also completed an inter­
vention form each time an inter­
vention was attempted. 

At the end of the study period 
(March-June 1990), the data were 
collected and analyzed. The data 
from each resident were analyzed 
separately then pooled to calculate 
a mean and range for the three resi­
dents. The mean time taken to per­
form an activity and the percentage 
of total hospital time spent on that 
activity were determined. For cost­
benefit analysis purposes, the mean 
time taken by the residents to com­
plete direct patient care activities 
was compared to the time identi­
fied by the National Hospital Pro­
ductivity Improvement Program: 
Pharmacy Workload Measurement 
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System (WMS). 3 The latter was as­
sumed to be indicative of the time 
required for a staff pharmacist to 
perform a given duty. Direct pa­
tient care-related activities included 
medication counselling, pharma­
cotherapy and pharmacokinetic 
monitoring, provision of drug in­
formation, medication history 
taking, adverse drug reaction re­
porting, and rounding with the medi­
cal team. WMS values were not 
available for the drug information 
component, therefore, the reference 
value was based on a six-month 
average of our institution's drug 
information centre statistics. The 
mean time taken by a resident to 
complete an activity could not be 
less than the time identified by 
WMS nor the alternative value. If 
this occurred, the mean time to per­
form the activity by a pharmacist 
and resident were considered to be 
the same. Time spent on patient 
care rounds with the medical team 
was assumed to be the same for 
both a pharmacist and the residents. 

Cost-Benefit Analysis 
The time values from the workload 
measurement analysis were multi­
plied by the respective hourly wages 
of the person performing the activ­
ity, and the mean number of times 
that activity was performed by the 
residents during the study period. 
The cost for one resident (based on 
the mean) to provide these direct 
patient care activities was compared 
to the cost for a pharmacist to pro­
vide the same service. 

Each intervention attempted 
while the residents were on clinical 
time (i.e., not in the distribution 
system) was reviewed and assessed 
for its clinical and economic im­
pact using the method described by 
Bayliff and Einarson.4 Briefly, all 
interventions were documented and 
submitted to an external review 
committee of three physicians (one 
clinical pharmacologist, two chief 
residents in medicine). The physi-

cians assessed the interventions for 
their impact on patient care and 
estimated indirect cost avoidance 
by determining the number of hos­
pital days saved as a result of the 
interventions (Appendix B). Each 
additional day of hospitalization 
was estimated at $700.00. 

The interventions were assessed 
by consensus. For interventions 
where there was agreement that hos­
pitalization would have been pro­
longed, the cost was calculated on 
the mean number of days of pro­
longed stay. The same procedure 
was used if one or two of the asses­
sors indicated that the hospital stay 
would have been extended and the 
other(s) indicated "did not know". 
A "did not know" response was 
equivalent to zero days of prolonged 
stay in the calculations. If any as­
sessor did not feel that hospitaliza­
tion would have been extended, then 
the intervention was excluded from 
indirect cost avoidance analysis. 

Direct drug cost avoidance for 
drugs discontinued was estimated 
by using the acquisition cost of the 
drug and multiplying it by three 
days for acute therapy or 14 days 
for chronic therapy. Acute therapy 
was defined as a drug initiated while 
in hospital with an identifiable 
endpoint. Chronic therapy was 
defined as a drug the patient was 
taking on admission. If a drug was 
prescribed to replace an agent, the 
cost of the recommended alterna­
tive was subtracted from the cost 
avoidance. For non-formulary 
drugs, $50.00 per non-formulary 
request for purchase orders was 
added. The calculated cost avoid­
ance could be positive or negative 
reflecting that an intervention could 
either increase or decrease costs. 

Costs for residents included their 
entire salary for the study period 
and partial salaries of the clinical 
coordinator and the pharmacists of 
the involved clinical rotations who 
spent time with the residents. The 
approximate hourly salaries (based 
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on a 37.5 hour work week) used 
were $3.78, $30.00, and $21.49, 
respectively. The total cost avoid­
ance was then compared to the costs 
to get a benefit to cost ratio. 

RESULTS 

Workload Measurement 
Three residents collected data for 
a period of four weeks each. Their 
clinical rotations included Cardi­
ology, Nephrology, and General 
Medicine. Over 660 hours were 
collectively recorded, of which 
519 hours occurred during time 
spent in hospital. The activities com-

Table I: Residents' Workload Statistics 

ACTIVITY 

DIRECT PATIENT CARE SERVICES: 

counselling (# of pts) 

pharmacotherapy monitoring 
profile review (#) 

chart review (#) 

pharmacokinetic calculation (#) 

drug information response 
no search (#) 
with search (#) 

pleted, number of times they were 
performed, time taken, and percent 
of total hospital time are presented 
in Table I. Approximately 52 % 
of institution time was spent on 
education-related activities. This 
included a total of 25 hours or a 
mean of 25 minutes per day with 
the pharmacist rotation coordina­
tors, a value consistent among the 
residents. In addition, a mean of 
49.2 hours of personal time per 
four-week period was spent on edu­
cation. 

Almost 32 % of institution time 
was spent on direct patient care 

services. This did not include time 
spent in the distribution system. 
The residents participated in daily 
rounds with the medical team 
(17.6%), pharmacotherapy (10.1 %) 
and pharmacokinetic (0.4%) moni­
toring, provision of drug informa­
tion (2.4%), and medication coun­
selling ( 1.3% ). The time spent 
providing each of these services 
remained relatively constant among 
the residents. 

Cost-Benefit Analysis 
Fifty interventions were recorded, 
36 of which occurred while the resi-

NUMBER OF TIMES 
PERFORMED mean (range) 

TIME TAKEN 
mean (range) 

PERCENTAGE OF 
TOTAL HOSPITAL 
TIME mean (range) 

7.3 (3-13) 

44 (0-80) 
167 (144-192) 

6.7 (5-9) 

19.7 (8-35) 
16 (12-22) 

17.7 (10-21.5) min/pt 

6.3 ( 4.5-8.1) min/chart 

1.3 (0.3-2.6) 

IO.I (7.9-12.1) 

5.5 (4.4-6.7) min/calculation 0.4 (0.3-0.4) 

2.4 ( 1.5-4.3) 

15.8 ( 11.4-19.5) min/question 

medication history (#) 0 

adverse drug reaction reporting (#) 0 

patient care rounds (h) 

interventions attempted while 
on clinical time (#) 

SUBTOTAL 

EDU CATION-RELATED ACTIVITIES: 

teaching/education output (h) 

preparation for teaching output (h) 

education input (h) 

time spent with pharmacist (h) 

SUBTOTAL 

OTHER: 

administration (h) 

distribution support (h) 

SUBTOTAL 

TOTAL 

30.5 (24.5-37) h 

12 (4-20) 

4.5 (3-5.5) h 

14.5 (4-22.5) h 
[own time 22.8 (5-38) h] 

62.7 (46.5-72) h 
[own time 26.3 (7-46.5) h] 

8.3 (7-9.7) h 

4.3 (3-5) h 

28.3 (11-43) h 

25 (21-29) min/day 

17.6 (14.8-20.3) 

31.8% 

2.6 ( l .6-3.3) 

8.4 (2.4-12.3) 

36.2 (25.4-42) 

4.8 (4.2-5.3) 

52.0% 

2.5 (1.8-2.7) 

I 6.4 (6-23.5) 

18.9% 

102.7% 
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dents were on clinical time. The 
remaining 14 were documented 
while the residents were in the dis­
tribution system. The number of 
interventions per resident varied 
widely (range 4-20). The types of 
interventions included duplication 
of therapy, non-formulary drug re­
quests, drug regimen adjustments 
(dose, alternative dosage form, al­
ternative drug), potential avoidance 
of adverse drug reactions, drug 
monitoring-related recommenda­
tions, and discontinuation of medi­
cations no longer required. 

All 36 interventions occurred 
upon discussion with physicians and 
in 97% (35/36) of the cases, the 
information was unsolicited. In 92% 
(33/36) of the cases, the pharmacy 
residents' recommendations were 
accepted, and in 86% (31/36) or­
ders were written based on the in­
terventions. Of the three interven­
tions that were rejected, in one case 
the medical team decided to await 
culture and sensitivity results be­
fore discontinuing an antibiotic; in 
the second case, the team was re­
luctant to discontinue one or two 
calcium channel blockers for a pa­
tient on triple calcium channel 
blocker therapy as the patient was 
scheduled for a coronary artery 
bypass graft within the next few 
days; and finally, the team was re­
luctant to discontinue nitropaste for 
a patient already on nitroglycerin 
sublingual tablets and an increas­
ing dose of diltiazem. 

Thirty of the 36 interventions 
were analyzed by the external re­
view committee as six of the inter­
vention forms were considered in­
complete by the investigator. Of 
the 90 evaluations rendered by the 
three physician reviewers: 7 6% ( 68/ 
90) were considered to have a posi­
tive impact on patient care; 22% 
(20/90) no effect; and 2% (2/90) a 
potentially detrimental effect. This 
last judgement concerned one inter­
vention, and was considered to 
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be detrimental in terms of a failure 
to provide information to the medi­
cal team. Of the interventions con­
sidered to have a positive impact on 
patient care: 51 % percent of the 
evaluations (35/68) were consid­
ered to have a minor effect on pa­
tient care; 37% (25/68) were con­
sidered to have a modest effect; and 
12% (8/68) a marked effect. 

In 7 4% of cases ( 67 /90) it was 
felt that hospitalization would not 
have been prolonged had the inter­
vention not occurred; in an addi­
tional 12% (11/90), the reviewers 
were undecided. In the remaining 
13% of judgements (12/90), it was 
felt that hospitalization could have 
been prolonged had the interven­
tion not taken place. By consensus, 
a mean of one day stay in hospital 
was avoided. No deaths occurred in 
any patient evaluated. The one "det­
rimental" intervention did not pro­
long hospitalization. 

The estimated cost avoidance, 
when direct patient care activities 
were performed by residents instead 

of a pharmacist, was found to be 
$924.62 perresidentforafour-week 
period (Table II). The 30 interven­
tions submitted to the physicians, 
resulted in an estimated savings of 
$60.00 per resident in direct drug 
costs, and $233.33 per resident in 
indirect drug costs. The costs of the 
residents were determined and com­
pared to the cost-avoidance. The 
average ratio of benefits to costs 
was found to be 1 .4 to 1 (Table III). 

DISCUSSION 

Workload Measurement 
The mandate of a hospital phar­
macy residency program is to pro­
vide specialized training in hospital 
practice, and to nurture the potential 
for developing innovative and ex­
emplary pharmaceutical services. 
The training hospital should con­
sider the educational benefits to the 
resident to be of paramount impor­
tance in relation to the service ben­
efits which it may obtain in return.5 

Workload measurement statistics 

Table II: Cost comparison between Pharmacist and Resident in providing direct 
patient care-related activities over a four-week period 

Cost of Cost of 
Pharmacist1 ($) Resident' ($) Difference($) 

medication 34.59 
counselling (13.2; 17.7 min/pt)3 

pharmacotherapy 333.16 
monitoring 
(5.6; 6.3 min/chart) 

pharmacokinetic 21.43 
calculation 
(8.93; 5.5 min/PCK) 

drug information 89.40 
response (15.6;' 15.8 
min/question) 

medication history 0 

adverse drug 0 
reaction reporting 

patient care 655.45 
rounds (30.5 h) 5 

TOTAL 1,134.03 
1 based on pharmacist's average hourly wage $21.49 
2 based on resident's hourly wage $3.78 

8.14 

66.28 

3.77 

15.93 

0 

0 

115.29 

209.41 

3 expressed as (workload measurement or literature value; mean time taken by resident) 
4 based on a six-month average of our institution's drug information centre statistics 

26.45 

266.88 

17.66 

73.47 

0 

0 

540.16 

924.62 

' assume same time for both residents and pharmacist; multiply by respective (average) hourly wages 
only 
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Table III: Cost-benefit analysis for one resident over a four-week period 

Benefit ($) Cost: ($) 

estimated cost 293.33 pharmacist's 178.00 
avoidance time with 
(direct plus resident 
indirect) 

Cost of 1,134.03' cost of 209.41' 
pharmacist to resident to 
perform direct perform direct 
patient care- patient care-
related related 
activities activities 

clinical 240.00 
coordinator's 
time 2 with 
resident 

balance of 357.59 
resident's 
salary 

TOTAL: 1,427.36 985.00 

RATIO: 1.4 
1 see Table II for calculations 
2 based on calculation of 2 h/resident/week and estimated hourly wage $30.00 

revealed that at our institution, edu­
cation and practical experience were 
emphasized. Approximately half of 
the residents' time in hospital was 
spent on education-related activi­
ties. Residents attended weekly 
journal club, pharmacists' clinical 
hour, clinical pharmacology rounds 
(case presentation and discussion), 
breakfast club (residents' meeting 
with clinical coordinator where they 
presented a case and discussed 
pharmacotherapy), medical grand 
rounds, and drug lunch presenta­
tions (includes pharmacist or resi­
dent presentation of drug, includ­
ing its role in hospital, to medical 
staff). They also used this time to 
broaden their knowledge by re­
searching unfamiliar disease states 
and pharmacotherapy, and to dis­
cuss the same with their pharmacist 
rotation coordinators. 

At our institution, the residents 
had a number of teaching and 
presentation responsibilities both 
within and outside the department. 
They were key presenters for clini­
cal pharmacology rounds, and they 
participated routinely in journal 

club, pharmacists' clinical hour and 
drug lunch presentations to the 
medical staff. Each resident also 
lectured bi-annually to nursing stu­
dents at the local college, presented 
a poster at a national hospital phar­
macy meeting, and participated in 
the practical training of pharmacy 
students. 

To accomplish these tasks, the 
residents also devoted personal time 
in addition to the hours spent at the 
hospital. Our analysis estimated a 
mean of 49 .2 hours personal time 
over a four-week period. 

Another one-third of the resi­
dents' time was spent in direct pa­
tient care services. Emphasis was 
on attendance at daily patient care 
rounds with the medical team, and 
on pharmacotherapy monitoring. As 
undergraduates, minimal exposure 
to these clinical activities existed. 

Approximately 16% of their time 
was spent in the distribution sys­
tem: residents were required to work 
one in every six or seven weekends 
as the charge pharmacist for a par­
ticular area. Minimal time was spent 
performing administrative duties. 
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Cost-Benefit Analysis 
In providing a "teaching labora­
tory" for pharmacy residents, a 
pharmacy department may, in tum, 
benefit from its residents. Educa­
tional services have not undergone 
rigorous cost-analysis to evaluate 
their financial and clinical impact, 6 

however; its documentation has be­
come important as health care costs 
continue to climb, and programs 
must be justified to hospital admin­
istrators. Our analysis revealed that 
the benefits exceeded the costs of 
the residents by a ratio of 1.4 to 1. 

A number of clinical activities 
have been shown in the literature to 
improve patient care and reduce hos­
pital stay.7 Attempts have also been 
made to cost-justify these activities. 
Numerous reports have been pub­
lished demonstrating the cost-sav­
ings or cost-avoidance of pharma­
cokinetic services. 8•11 Others have 
documented the cost-effectiveness 
of pharmacist-conducted patient 
training programs, 12

•
13 and 

pharmacotherapy monitoring. 14 

However, reports of cost-benefit 
analyses are not as plentiful. This 
may occur because it is often diffi­
cult to express the benefits in terms 
of a monetary value. 15 The true cost­
benefit of direct patient care ser­
vices such as medication counsel­
ling, provision of drug information 
and other activities is difficult to 
determine, thus our evaluation may 
only represent a fraction of the sav­
ings. However, the benefits can only 
be magnified when tasks normally 
performed by staff pharmacists are 
completed by residents. This cost 
avoidance exists, despite the fact 
that it may have taken the residents 
longer to complete an activity in 
comparison to a pharmacist. We 
estimated a cost avoidance of ap­
proximately $925.00 per resident 
over a four-week period. 

Documentation of pharmacists' 
interventions has become common­
place in hospitals due to pressure 
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from administrators to justify per­
sonnel. This documentation also of­
fers an opportunity to assign a dol­
lar figure to the cost of inappropriate 
therapy. 6•16· 19 We attempted to ana­
lyze the cost-benefit of the resi­
dents' interventions: direct drug cost 
savings of approximately $60.00 
per resident were minimal. In addi­
tion, indirect savings of approxi­
mately $230.00 per resident were 
also modest. Although the savings 
may not have been dramatic, we 
were assured of the interventions' 
positive impact on patient care. This 
was reflected by the fact that, of the 
83% of evaluations rendered by the 
physician reviewers, to have had a 
positive effect on patient care, and 
44% were deemed to have had a 
modest or marked effect. We were 
further encouraged by the fact that 
in 92% of cases, the residents' rec­
ommendations were accepted, and 
orders were written or changed in 
86%. Others have reported inter­
vention implementation rates rang­
ing from 83.0 to 94.4%. 18•21 

There were a number of limita­
tions to our analysis, the first of 
which was the self-reporting 
method of data collection, and thus, 
introduction of bias into the study. 
No effort was made to verify the 
data collected; however, all resi­
dents and pharmacists at our insti­
tution were required to document 
their daily activities on a depart­
mental clinical activity log, similar 
to the residents' log developed for 
this study. Therefore, it was un­
likely that the Hawthorne effect (i.e., 
the awareness of being studied)2° 
was a source of bias. 

To minimize bias in the assess­
ment of the interventions, an exter­
nal physician review committee was 
used. Physician review of pharmacy 
interventions has been documented 
in the literature,4 although, physi­
cian bias may still be a limitation. 20-22 

Thirdly, was the assumption that 
both staff pharmacists and residents 
would perform a given activity the 
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same number of times. One could 
argue that a staff pharmacist, be­
cause of their expertise and experi­
ence, could accomplish more. How­
ever, it was difficult to directly 
compare residents and staff phar­
macists because their respective 
time commitments differed. Resi­
dents had more clinical time than 
staff pharmacists. The latter spent 
approximate! y 50% of their time in 
the distribution system. However, 
in a previous examination of the 
impact of a drug information/inter­
vention program, it was found that 
the number of drug information re­
sponses/interventions did not de­
pend on whether the pharmacist 
was involved in distribution or clini­
cal activities. 23 

The costs considered in our evalu­
ation dealt only with direct opera­
tional costs of providing selected 
clinical services. The analysis did 
not include start-up or indirect op­
eration costs. Furthermore, the sala­
ries quoted did not include non­
monetary benefits such as medical 
or dental benefits. 

A further limitation to our analy­
sis was that only "typical" clinical 
rotations near the end of the resi­
dency year were examined; extrapo­
lation to rotations which occurred 
earlier in the year may not have 
been appropriate. 

Finally, the results reported here 
were based only on experiences at 
our institution, thus the findings 
cannot necessarily be extrapolated 
to other residency programs. Simi­
lar studies conducted at other hos­
pitals with pharmacy residency pro­
grams are needed to confirm our 
results. We were only aware of one 
report in the literature which at­
tempted to analyze the workload 
measurement of a pharmacy resi­
dency program.24 The definitions 
and method of analysis were not 
identical to ours so it was difficult 
to make direct comparisons. How­
ever, the results showed similar 
trends: clinical education repre-

sented the greatest percentage of 
time commitment. 

A randomized multicentre trial 
during the entire residency year, in­
volving a large number of residents 
and concurrent control groups of 
pharmacists, would be least subject 
to bias, and would also overcome 
the institution-related and rotation­
related limitations. While such a trial 
would be difficult to perform, it may 
be an issue that could be considered 
by the Canadian Hospital Pharmacy 
Residency Board. 

While we recognize the limita­
tions of this study, we believe that 
the benefit to cost ratio determined 
is fair, and in fact, an underestima­
tion of the true value because of the 
methodology utilized. The analysis 
did not include the residents' im­
pact on other rotations including 
drug information, drug utilization 
review, and administration, nor did 
it evaluate the potential service ben­
efit of the completion of drug mono­
graphs, drug lunch presentations, 
and participation in the Drug Sur­
veillance Network, which if con­
sidered, would likely strengthen the 
benefit to cost ratio. 

In addition, we utilized the resi­
dents' entire four-week salary in 
the cost-benefit analysis. If the ra­
tio was recalculated using only that 
portion of the residents' salary rep­
resenting the provision of direct 
patient care services, the benefit to 
cost ratio increased to approxi­
mately 2.3 to 1. 

In conclusion, workload per­
formed by residents during typical 
clinical rotations was quantified. 
Cost-benefit analysis revealed that 
pharmacy residents, in addition to 
the educational benefit to them­
selves and the department, provide 
a number of valuable clinical ser­
vices. Using a limited number of 
assessable parameters, and specifi­
cally excluding distribution-related 
activities, a favourable cost-benefit 
ratio for a resident during a clinical 
rotation was demonstrated. While 
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the major benefit of a residency 
program is the perceived long-term 
benefit to the profession and pa­
tients, this study suggests that 
even during their residency year, 
hospital pharmacy residents pro­
vide cost-beneficial patient-ori­
ented services. ~• 
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Appendix A: Pharmacy Resident Log 

Name ____________________ Date ________ _ 

Medication Counselling (# patients): 
Time spent counselling (10 min): 

Intervention (#): 

Pharmacotherapy monitoring: 
profile review (#): 

chart review (#): 

Total time spent (10 min): 

Pharmacokinetic calculation (#): 

Time spent performing calculation (10 min): 

Drug information response: 
no search (#): 

with search (#): 

Time spent researching (10 min): 

Medication history (#): 

Time spent performing (10 min): 

Adverse drug reaction (#): 

Total time spent (10 min): 

Teaching education output (30 min): 
Preparation for teaching output (30 min): 
Prepration for teaching output own time (30 min): 
Education input - total (30 min): 
Education input - own time (30 min): 

Rounds (30 min): 
Time on unit (30 min): 

Administration (30 min): 

Distribution support (30 min): 

Time spent with pharmacist (10 min): 

l2345678901234567890 
l2345678901234567890 

12345678901234567890 

12345678901234567890 
12345678901234567890 
l2345678901234567890 

12345678901234567890 
12345678901234567890 

12345678901234567890 
12345678901234567890 
l2345678901234567890 

12345678901234567890 
12345678901234567890 

12345678901234567890 
12345678901234567890 

12345678901234567890 
12345678901234567890 
l2345678901234567890 
12345678901234567890 
12345678901234567890 

12345678901234567890 
12345678901234567890 

12345678901234567890 

12345678901234567890 

12345678901234567890 

Appendix B: Resident Intervention Evaluation Form 

Problem identified ____________________________________________ _ 
Intervention ______________________________________________ _ 

EVALUATION 
PART I. 
The intervention resulted in a: 

PART 2. 

detrimental effect: recommendation (could have) led to adverse outcome 
no effect: impact on patient theoretical or undetectable 
positive effect: recommendation (could have) brought care to more acceptable level 

minor effect on patient therapy 
modest effect on patient therapy (thereby could have been compromised or side effects may have occurred if the 
intervention had not taken place) 
marked effect on patient therapy (had the intervention not taken place, severe, potentially life-threatening events 
may have occurred) 

If the intervention had not occurred, would hospitalization have been prolonged? 

( ) no ( ) yes ( ) don't know 

If yes, hospital stay may have been prolonged: 

approximately one day 

approximately three days 

approximately five days 

a week or more 


