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Article

Measurement is the first step that leads to control and eventually 
to improvement. If you can’t measure something, you can’t 
understand it. If you can’t understand it, you can’t control it. If 
you can’t control it, you can’t improve it.―H. James Harrington

Introduction

Critical care pharmacists (CCP) improve patient outcomes 
while reducing healthcare costs but must still justify their 
value.1 Even though the 2020 position statement from 
American College of Clinical Pharmacy (ACCP), Society of 
Critical Care Medicine (SCCM), and American Society of 
Health-System Pharmacists (ASHP) states that critical care 
pharmacists are essential to the delivery of high quality 

patient care and recommends “appropriate documentation 
tools to demonstrate their impact on patient care and eco-
nomic value,” no standardized recommendations for how to 
track productivity and justify positions are provided.2 CCPs 
provide value through 2 primary avenues: direct patient  
care (eg, interprofessional rounding, clinical interventions,  
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Abstract

Introduction: The position paper on critical care pharmacy services describes two tiers of responsibilities: essential and 
desirable activities. Activities are categorized into five domains: patient care, quality improvement, research and scholarship, 
training and education, and professional development. Documentation of these activities can be important for justifying 
pharmacist positions, comparing pharmacy practice models, conducting performance evaluations, and tracking individual 
workload; however, limited recommendations are provided for standardized productivity tracking, and national practices 
remain largely uncharacterized. Objectives: The purpose of this survey was to describe documentation practices of 
critical care pharmacist activities. Methods: A cross-sectional survey was distributed via email to 1694 members of the 
ACCP critical care practice research network. The survey asked respondents to describe the methods used to document 
productivity as it relates to the 5 domains. Results: Seventy-nine (4.7%) critical care pharmacists from 63 institutions 
completed the survey. Intervention documentation was used for position justification and annual reviews among 54.4% and 
44.1% of pharmacists, respectively. Pharmacists were routinely expected to perform additional responsibilities beyond patient 
care that contribute to overall productivity, but the percentage of institutions that track these activities as a measure of 
pharmacist productivity was relatively low: quality improvement (46%), research/scholarship (29%), training/education (38%), 
and professional development (27%). Documentation of these additional responsibilities and activities was primarily used for 
annual evaluations, but the majority of respondents answered that no standardized method for tracking activities existed. In 
multivariate regression, dedicated ICU pharmacists was a significant predictor for increased satisfaction (Exp(ß) 4.498, 95% 
CI 1.054-19.187, P = .042). Conclusion: Practice variation exists in how and for what intent critical care pharmacists track 
productivity. Further evaluation and standardization of productivity tracking may aid in position justification and practice 
model evaluation for dedicated ICU pharmacists in today’s value-based era.
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pharmacokinetic monitoring, code participation) and non-
direct patient care activities (eg, quality improvement initia-
tives, formulary management, antimicrobial stewardship, 
research and scholarship, training, and education), but both 
direct and non-direct patient care activities are notoriously 
hard to track, and no standardized unit of productivity has 
been established.3-11 These limitations of productivity track-
ing, in addition to overall practice variation, have notable 
downstream effects regarding future position justification 
and pharmacy practice model advancement as it is difficult 
to measure incremental improvements of lower CPP-to-
patient ratios.12-16 The purpose of this survey was to charac-
terize current productivity tracking practices for CCPs (eg, 
what and how productivity is measured, intention of use for 
tracking).

Methods

A cross-sectional electronic survey was developed and deter-
mined to be exempt by the institutional review board at the 
primary investigator’s institution. The survey was distributed 
3 times between June 16th 2020 and June 30th 2020 via 
email to the ACCP Critical Care Practice and Research 
Network (PRN), which consisted of 2006 members as of 
April 2020, of which 1694 were eligible (ie, practicing non-
resident critical care pharmacists). The survey was devel-
oped and completed in the Qualtrics™ platform and is 
provided in Supplemental Appendix 1. Prior to distribution, 
the survey was sent to 3 critical care pharmacists for peer 
review and refined based on feedback. Based on these 
reviews, the survey underwent multiple rounds of revisions. 
Participation in the survey was voluntary, and responses 
remained anonymous. As compensation for their time, 
respondents were offered a $5 electronic gift card upon com-
pletion of the survey. The gift card was distributed via email 
after survey completion and funding came from an institu-
tional seed grant. Respondent email addresses were collected 
for the purpose of distribution of reimbursement and were 
kept separate from survey responses.

The survey focused on three areas of assessment: (1) indi-
vidual demographics (7 questions); (2) institution demo-
graphics (26 questions); and (3) pharmacist productivity 
tracking (36 questions). Individual demographic information 
included type of institution, ICU practice site (eg, medical, 
surgical), leadership roles held, and participation in activities 
outside of direct patient care. Institution demographic infor-
mation included type of institution, geographic region, level 
of ICU, institution bed count, ICU bed count, pharmacy 
practice model type, number, and type of ICU. The level of 
ICU was defined per the American College of Critical Care 
Medicine definitions.17 The ICU levels range from level I to 
level III, with level I being the most comprehensive ICU 
care.17 Survey participants provided information on the criti-
cal care pharmacy practice model at their respective institu-
tion. This information included type of pharmacy practice 

model, responsibilities of clinical pharmacists, number of 
critical care pharmacist personnel during day shift, evening 
shift, night shift, weekends, and holidays, types of clinical 
services provided by pharmacists during each shift, and pres-
ence of a pharmacist dedicated per ICU. Study participants 
were asked to report average patient count per pharmacist, 
coverage of non-ICU patients in addition to ICU patients, 
hours worked per week, other required activities (eg, pre-
cepting, research, quality improvement, supervisor activi-
ties, etc.), and time spent on documentation activities. Further 
questions about documentation include how clinical pharma-
cist positions in the ICU are supported, what activities are 
included in pharmacist productivity tracking, frequency and 
purpose of intervention tracking, logistics of intervention 
tracking including software and specific intervention types 
utilized (eg, pharmacokinetic dosing, antimicrobial steward-
ship, renal dose adjustments, etc.), and documentation of 
other activities (quality improvement, research/scholarship, 
training/education, and professional development). The per-
ception of how satisfied respondents were with their institu-
tion’s current productivity tracking system and how 
supervisors monitor their productivity was assessed using a 
Likert Scale composed of the following options: strongly 
disagree, disagree, somewhat disagree, neither agree nor dis-
agree, somewhat agree, agree, or strongly agree.

Data were found to fit a non-parametric distribution and, 
as such, were presented as number and percentage for cate-
gorical variables and as median and interquartile range (IQR) 
for continuous variables. In order to concisely present the 
data, combinations of Likert Scale responses of agree and 
disagree variations were done to express dichotomized posi-
tive/negative perceptions. Multiple linear regression models 
were constructed to determine if productivity documentation 
characteristics were associated with perceived satisfaction 
with the process and how it was used to justify positions  
and in annual evaluations. Likert scale responses were not 
dichotomized for these analyses but were assessed as con-
tinuous variables on the 7-point scale ranging from strongly 
disagree (1) to strongly agree (7). Covariates with a P-value 
less than .1 on univariate analysis were considered for inclu-
sion in the model after they were determined to have a plau-
sible effect on the outcome of interest by consensus of the 
investigators. Outcomes with a P-value less than .05 were 
considered to be significant.

Results

A total of 1694 eligible critical care pharmacists were con-
tacted to participate in this study, and 79 pharmacists from 
63 different institutions responded to the survey (response 
rate 4.7%). Eight pharmacists partially completed the sur-
vey, and their responses were excluded from the analysis. 
Demographic characteristics are summarized in Table 1. 
The number of total hospital beds varied among respon-
dents, with 41% (n = 26) having between 301 and 600 beds 
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Table 1.  Demographics.

Practice site/intensive care unit 
characteristic

Individual 
institutions, n (%)

n = 63

Institution type
  Academic medical center 23 (37)
  Community teaching 22 (35)
  Community non-teaching 17 (27)
  Government 1 (2)
Hospital bed size
  < 100 3 (5)
  101-300 11 (14)
  301-600 26 (41)
  601-900 17 (27)
  >900 6 (10)
ICU beds
  <20 7 (11)
  21-40 19 (30)
  41-70 13 (21)
  71-100 8 (13)
  >100 16 (25)
Number of ICUs, mean ± SD 4 (2-7)
Types of ICUs
  Medical 44 (70)
  Cardiac 39 (62)
  Neurology 37 (59)
  Cardiothoracic surgery 35 (56)
  Surgical 37 (59)
  Trauma 27 (43)
  Emergency department 26 (41)
  Neonatal 24 (38)
  Mixed medical-surgical 26 (41)
  Pediatric 16 (25)
  Burn 8 (13)
  Other 2 (3)
Presence of dedicated critical care 

pharmacist in each ICU
46 (73)

Critical care pharmacist order verification responsibilities
  Entire shift 16 (25)
  Part of shift 13 (21)
  None 17 (27)
Level of ICU
  Level I 41 (65)
  Level II 22 (35)
  Level III 0 (0)
ICU pharmacist clinical services
  Pharmacokinetic dosing 63 (100)
  Expanded therapeutic drug monitoring 

(warfarin, digoxin, phenytoin, enoxaparin)
60 (95)

  Profile Review 63 (100)
Participation in rounds with the ICU team 62 (98)

Number of employed critical care 
pharmacists at institution, mean ± SD Median (range)

  Day shift 4 (1-24)
  Evening shift 0 (0-6)

Number of employed critical care 
pharmacists at institution, mean ± SD Median (range)

  Night shift 0 (0-2)
Number of critical care pharmacists on service, mean ± SD
  Day shift
    Weekday 3 (1-7)
    Weekend 1 (0-6)
    Holiday 1 (0-6)
  Evening shift
    Weekday 0 (0-4)
    Weekend 0 (0-3)
Holiday 0 (0-3)
  Night shift
    Weekday 0 (0-2)
    Weekend 0 (0-2)
    Holiday 0 (0-2)

Individual respondent characteristic
All respondents, 
n (%) (n = 79)

Primary area of practice
  Mixed medical-surgical 27 (34)
  Medical 18 (23)
  Emergency department 5 (6)
  Surgical 5 (6)
  Cardiac 4 (5)
  Cardiothoracic surgery 4 (5)
  Trauma 4 (5)
  Neurology 4 (5)
  Other 6 (8)
Number of ICU patients assigned per pharmacist on a typical 

weekday
  <10 8 (10)
  10-15 25 (32)
  16-20 16 (20)
  21-25 16 (20)
  26-30 8 (10)
  >30 4 (5)
Other titles held in addition to critical care pharmacist
  Supervisor/manager/clinical coordinator 11 (14)
  Residency program director/

coordinator
14 (18)

  Adjunct faculty appointment 25 (32)
  Full time faculty appointment 2 (3)
How critical care pharmacist positions are supported
  FTE/dose dispensed 12 (15)
  FTE/patient days 5 (6)
  FTE/patient census 29 (37)
  ICU staff request/preference 28 (35)
Percentage of time spent documenting activities
  <5% 10 (13)
  5-10% 18 (23)
  11-20% 20 (25)
  21-30% 12 (15)
  31-40% 10 (13)
  41-50% 3 (4)
  >50% 3 (4)

Table 1.  (continued)

(continued)
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and 27% (n = 17) having between 601 and 900 beds. Over 
half of the pharmacists surveyed (n = 48, 61%) care for more 
than 15 ICU patients at a time, and almost half (n = 36, 46%) 
also cover non-ICU patients in addition to ICU patients. 
Additionally, most pharmacists reported extra roles with 
66% (n = 52) of pharmacists holding a supplementary title, 
including supervisor, residency program director, and fac-
ulty positions. Of respondents, 53% (n = 42) reported that 
they work more than 40 hours per week in the hospital set-
ting. Sixty three percent of respondents (n = 48) also reported 
that they spend 5% to 20% of their time on documentation 
of the pharmacists surveyed (n = 48, 61%) care for more 
than 15 ICU patients at a time, and almost half (n = 36, 46%) 
also cover non-ICU patients in addition to ICU patients. 
Additionally, most pharmacists reported extra roles with 
66% (n = 52) of pharmacists holding a supplementary title, 
including supervisor, residency program director, and fac-
ulty positions. Of respondents, 53% (n = 42) reported that 
they work more than 40 hours per week in the hospital set-
ting. Sixty three percent of respondents (n = 48) also reported 
that they spend 5% to 20% of their time on documentation 
of activities, and 63% (n = 50) are expected to document 
clinical interventions on a daily basis (Table 2).

Patient care documentation is used for employee annual 
reviews and position justification for approximately 50% of 
respondents (Figure 1). Furthermore, many pharmacists 
engage in activities beyond direct patient care, including 
quality improvement, research/scholarship, training/educa-
tion, and professional development. While expected of 
most pharmacists, standardized methods for documentation 
of non-patient care activities were lacking at many institu-
tions (Figure 2); however, these non-direct patient care 
activities did contribute to both annual reviews for pharma-
cists and position justification (Figure 1). Figures 3 to 5 in 
the Supplemental Materials provide further information 
regarding specific activities that comprise quality improve-
ment, research/scholarship, and training/education based 
on responses to the survey. While 68% of respondents 
(n = 50) report documenting clinical patient care inter
ventions daily, fewer respondents documented additional 
activities including quality improvement (49%), research/
scholarship (31%), training/education (41%), and profes-
sional development (29%) (Figure 2). A variety of systems 
were used to track interventions, including dashboards, 
electronic tools integrated into the electronic health record 
(EHR), third-party downloadable software, EHR documen-
tation, spreadsheet, and paper (Table 3).

Additionally, respondents were asked about their level of 
satisfaction based on various job responsibilities. There was 
no relationship between average patient census or hours per 
week worked and level of satisfaction (Table 3). However, 
having a dedicated ICU pharmacist for each ICU at the insti-
tution was associated with job satisfaction (Exp(ß) 4.498; 
95% CI 1.054-19.187).

Discussion

In this cross-sectional survey of critical care pharmacists 
throughout the United States, practice variation was present 
for what type of activities and how activities were docu-
mented. Despite lack of routine documentation, a majority of 
pharmacists participated in activities outside of patient care, 
and these activities were used in annual performance reviews 
and for justification of new positions. Higher rates of track-
ing patient-care interventions was present, but other essential 
and desirable activities as outlined by the ACCP/SCCM/
ASHP position statement had less formalized tracking, even 
though these activities may represent a significant portion of 
respondent daily activities.18 This survey provides unique 
perspective on the relationship between best practice of 
CCPs versus current management practices.

Practice variation in productivity tracking is unsurpris-
ing, as there are numerous challenges to which no ideal 
solutions have been identified. First, pharmacist productiv-
ity has traditionally utilized metrics such as number of doses 
dispensed and number of orders verified due to the distribu-
tion centered model of pharmacy.19,20 However, traditional 
productivity measures (eg, number of orders verified per 

Table 2.  Patient Care Productivity Tracking.

Characteristic

Individual 
institutions, n (%)

(n = 63)

Frequency of documenting clinical interventions
  On rounds 7
  Daily 44
  Never 9
  “Spot check” on random audit 3
Purpose of Clinical Intervention Documentation
  Pharmacist hand-off communication 43
  Interdisciplinary communication 17
  Position justification 30
  Annual review 26
  Other 3
  None 1
Systems used to track clinical pharmacist interventions
  Dashboards 7
  Electronic tools integrated into 

electronic health record
34

  Third-party downloadable software 19
  Electronic medical record documentation 27
  Spreadsheet 5
  Paper 2
  None 1
Utilization of clinical pharmacist interventions to evaluate critical 

care pharmacists
  Yes 28
  No 31
  Other 4
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shift) often do not represent intellectual workload or other 
clinical activities. For example, Rough et  al notes that  
while one can track pharmacist productivity as full time 

employees (FTEs) per patient-adjusted day, some patients 
require more pharmacist interventions for optimal care, and 
strict numerical correlation does not appropriately track 

Figure 1.  Utilization of productivity tracking for annual review and position justification (n = 79).

Figure 2.  Pharmacist responsibilities and documentation practices (n = 79).
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pharmacist workload (eg, relative expertise required to ver-
ify docusate vs daptomycin).21 As the pharmacist’s role 
shifts to a more patient-focused model, productivity may be 
better measured using clinical interventions on the patient-
level as well as non-direct patient care activities that phar-
macists regularly engage in. Yet, these methods, often 
labeled “widget tracking,” have limitations as well.22 First, 
the validity and usefulness of value tracking lies in the indi-
vidual pharmacist’s consistent documentation of their own 
interventions.23-25 As such, the additional task of documen-
tation, which often requires an external system, may be a 
barrier to consistent documentation as pharmacists may feel 
that they do not have the time to document interventions 
fully.21 Further, the quality or impact of interventions has 
not been well established. Additionally, the distinction 
between cost-savings and cost-avoidance and how these are 
calculated can also limit value tracking.3,26-28 Direct cost-
savings has traditionally been used as a measure of pharma-
cist productivity; however, this metric may underestimate 
the true monetary contribution from pharmacists that could 
be better classified through cost-avoidance.3,29 Yet, utilizing 
cost-avoidance as a measure of pharmacist productivity 
has been criticized as likely overestimating the financial 
contribution of pharmacists, given that the numbers used for 
estimates of cost-avoidance are based on low-quality evi-
dence.26,30 Finally, the simple summation of activities, both 
patient-care and non-patient care, does not allow for an 
accurate depiction of time or value per activity as pure docu-
mentation is unlikely to fully demonstrate outcomes or 
value associated with that activity.21

This survey observed that non-direct patient care activi-
ties were formally documented to a lesser extent (29%-
49% for non-direct patient care activities vs 68% for 
clinical interventions); however, more emphasis on this 
pharmacist activity may be warranted as many protocols 
that have been incepted, created, and implemented by clin-
ical pharmacists have shown substantial improvement in 
patient outcomes.31-33 Additionally, these non-direct patient 

care activities may prevent the need for direct patient care 
interventions (eg, policy for safe use of neuromuscular 
blocking agents may prevent need for pharmacist interven-
tions in this complex and vulnerable population), but this 
quality improvement based optimization may require more 
labor intensive evaluation to document and assign value 
(eg, manual chart review for a medication use evaluation). 
Further, while each individual initiative may be evaluated 
for efficacy, holistic summaries of departmental initiatives 
may or may not be tracked. These non-direct patient care 
activities may support cost-savings initiatives, medication 
safety improvements, etc. that all serve the institutions  
in achievement of strategic planning goals. Such, quality 
improvement initiatives may support compliance with 
legal and accreditation requirements. Indeed, in the ACCP 
Standards of Practice for Clinical Pharmacists, while much 
delineation is present for the process of direct patient care, 
just a short paragraph supporting these other roles is 
provided.34

This study also observed further patterns including that 
respondents frequently work more than forty hours per week, 
care for more than 15 patients on a regular basis (a ratio 
touted as ideal by expert opinion), and participate in a wide 
variety of activities and roles.35 Interestingly, this study 
observed an association between dedicated ICU pharmacists 
and satisfaction. Although beyond the scope of this study, a 
possibility exists that a link exists between an inability to 
reliably quantify and predict the value of care provided, high 
patient care workloads, and clinical burnout. A recent litera-
ture review of ICU clinician workload for intensivists and 
advanced practice providers found that increased workload 
and conflict among professional colleagues, among others, 
were common independent risk factors for burnout, which is 
supported by similar studies in critical care pharmacists.36-38 
Indeed, now more than ever, the conversation of the work-
load of ICU professionals has come to the forefront, and 
deliberate evaluation of how this scarce resource is both jus-
tified and deployed is warranted.36

Table 3.  Regression Analysis of Pharmacist Satisfaction Based on Patient Care Workload.

Characteristic Exp(B) (95% CI) P-value

Presence of dedicated critical care pharmacist in each ICU 4.498 (1.054-19.187) .042
Pharmacist coverage of non-ICU patients in addition to ICU patients 1.418 (0.486-4.138) .523
Average census:
  15 or fewer patients Reference  
  16-20 patients 1.705 (0.441-6.598) .439
  21-25 patients 1.735 (0.391-7.710) .469
  >25 patients 1.267 (0.265-6.056) .767
Hour per week worked:
  <40 hours Reference  
  40 hours 0.761 (0.84-6.874) .808
  41-50 hours 0.429 (0.046-3.987) .456
  >50 hours 6.108 (0.299-124.654) .24
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This study has several limitations. This was a cross-
sectional study thus limiting the ability to examine causal 
relationships between pharmacist perceptions and pharmacy 
practice. Overall, the response rate was lower than anticipated 
(<5%), potentially due to the timing during the COVID-19 
pandemic. Additionally, there were multiple responses from 
the same institution, which could potentially introduce bias in 
the responses. The distribution platform of the survey being 
those pharmacists that pay annual dues to be part of a critical 
care pharmacist community may also select for more involved 
pharmacists who participate in an above average amount of 
non-patient care activities, as potentially evidenced by the 
high rate of leadership positions and academic medical cen-
ters, which may introduce bias; however, even among this 
more homogenous group, lack of standardization was present 
and may indicate areas for future evaluation.

Conclusion

Pharmacists regularly partake in activities that include both 
direct and indirect patient care activities; however, documen-
tation practices do not always appear to capture these activi-
ties. Standardized methods for documenting and assigning 
value to critical care pharmacists’ activities may support incre-
mental improvement of critical care pharmacist practice mod-
els and optimizing the care of critically ill patients and warrants 
further investigation.
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