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Abstract
Background: Non-technical skills refer to the social and cognitive factors that may influence
efficient and safe job performance. Research has shown that non-technical skills are an
important element of patient safety in a variety of healthcare disciplines, including surgery,
anaesthesia and nursing. However, the use of non-technical skills in pharmacy practice has
not yet been fully assessed.
Objective: To examine attitudes toward, and use of, non-technical skills by pharmacy
personnel.
Methods: A mixed methods approach was used: Step 1 was an attitude survey designed to
explore pharmacy personnel attitudes towards non-technical skills and inter-professional
collaboration, with a sample of 62 community and hospital pharmacy staff. Step 2 was a
qualitative interview study conducted using the critical incident technique, with a sample of
11 community pharmacists.
Results: A discrepancy was found in the opinions of community and hospital pharmacists on
three non-technical skill constructs: team structure, mutual support and situation monitoring,
with community pharmacists more positive about all three. Both groups reported low levels
of collaboration with primary care physicians. Furthermore, five non-technical skills were
identified as key elements of successful pharmacist performance from the interview
transcripts: Situational awareness; decision-making; leadership; teamwork; task management.
Conclusion: The survey and interviews identified the specific non-technical skills that are
unique to pharmacists. This represents the first step towards the development of a
behavioural rating system for training purposes that could potentially improve the nontechnical skills of pharmacists and enhance patient safety.
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1. Introduction
Medication error is ‘a failure in the treatment process that leads to, or has the potential
to lead to, harm to the patient’.1 Patient harm related to drug error is associated with
substantial financial costs due to: prolonged treatment, hospital readmission and legal
claims.2 Medication error severity can vary; a recent National Health Service (NHS) report in
the UK showed that 83% of error reports detailed no harm to the patient, 4% reported
moderate harm and 0.1% reported severe harm or death.3 Of the reported medication
incidents 18% were due to dispensing error.3 Dispensing errors in primary and secondary
care can be caused by a number of factors at both the individual (stress, lack of training4
overwork, fatigue, interruptions6) and organizational level (busy wards / pharmacies, staffing
levels4, 5 proximity of similar drug names5, 7).
Research with community pharmacists has explored the sociotechnical factors that are
encountered in practice, and their potential impact on medication safety.8 Sociotechnical
factors encompass the individual, the task, technical aspects, the environment and
organizational factors.9 Applied to community pharmacy these factors would encompass the
pharmacist, the design of the pharmacy, automated dispensing technology, interactions with
patients, the pharmacy team and the dispensing task.10 The reported findings indicate that
medication safety can be influenced by social factors, such as the pharmacist’s relationship
with the prescriber, or interactions with patients, together with organizational factors such as
management and governance issues.8
The potential impact of social factors on pharmacy practice has also been explored
through research examining elements of teamwork.11 The presence of non-pharmacist staff
(e.g. pharmacy technicians, medicine counter assistants) and the need for collaboration with
3

other members of a multi-disciplinary healthcare team has highlighted the importance of
teamwork for ensuring the safe and efficient dispensing of medication.11 Thus, effective
teamwork, both internal (within the pharmacy11) and externally (interdisciplinary
collaborative teams12) is an important part of the pharmacist’s role in healthcare.
Specifically, research has shown that effective pharmacist and physician collaboration can
positively influence hypertension management13, 14 and diabetes.15
The social and cognitive skills necessary for effective and safe work performance
have been extensively researched within healthcare under the heading of ‘non-technical
skills’ (NTS). These are distinct from sociotechnical factors in that NTS refer specifically to
the cognitive (decision-making, situation awareness)16 and social (teamwork, communication,
leadership)17 factors that are integral to job performance, but which are separate from the
technical or practical skills required to complete a task. A strong link has been shown
between NTS and adverse events, for example, adverse incidents in surgery have been linked
to failures in communication and teamwork18. As a result, research has evaluated the nontechnical skills of surgeons18, anaesthetists16 and scrub nurses19, in each case producing a
non-technical skills taxonomy for training purposes. Importantly, the use of NTS training
programmes has been highlighted as a method for improving patient safety and minimising
adverse events.19, 20, 21 A recent study examining the management of aggressive methadone
patients by community pharmacists reported the use of NTS by community pharmacists.22
The results indicated that pharmacists utilise skills such as teamwork and task management
when dealing with aggressive patients.22 However, further research is required to determine
the extent to which these skills are used in everyday practice.
The aim of the current paper was to examine the utilisation of NTS by pharmacy
personnel. A mixed methods approach comprised of survey and interview techniques was
used to enable data triangulation.
4
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Prior research into the behaviour of healthcare staff indicates that the attitudes of staff
toward a particular issue or behaviour (such as teamwork) can function as a determinant of
that behaviour (i.e. a positive attitude toward a particular behaviour can increase the
likelihood of that behaviour being implemented).23 Attitude measurement is therefore a
commonly used tool to investigate staff behaviours. Previous findings indicate that the
attitudes of healthcare staff toward teamwork, both within their department and interprofessional teamwork, tend to vary according to job role23, training, prior experience and
education.24 The attitude survey aimed to examine, and compare, attitudes toward NTS and
inter-professional team working across community and hospital pharmacy staff.
A qualitative interview study was then conducted, based on the critical incident
technique.25, 26 The aim of this study was to examine the use of NTS by community
pharmacists on an everyday basis. Use of the critical incident technique allowed the
researchers to collect a great amount of detail about the thoughts and actions of pharmacists
during their interactions with clients. The detail was examined using thematic analysis in
order to identify the non-technical skills used and compare the reported skills with those
reported in other areas of healthcare such as surgery.18
This work was approved by the School of Psychology Ethics Board, University of
Aberdeen.
2. Pharmacy personnel attitudes toward non-technical skills (survey).
2.1 Method
2.1.1 Participants
Pharmacy staff (n = 62) were recruited from four Scottish Health Boards, randomly selected
from the 14 Health Boards that exist in Scotland. The sample was comprised of both
community (n = 26) and hospital (n = 36) pharmacy staff. The majority of the respondents
5

were pharmacists (n = 45) registered with the general Pharmacy Council (GPhC) in the UK,
the remainder were trainee pharmacy technicians (n = 9), dispensers (n = 2), pharmacy
technicians (n = 2), a medicines counter assistant (n = 1) and a trainee dispenser (n = 1).
Recruitment was conducted using an e-mail or hard-copy recruitment letter sent to all of the
pharmacies that could be identified within the Health Boards, resulting in 300 pharmacies
(200 community pharmacies and 100 hospital pharmacies) across Scotland being contacted.
2.1.2 Procedure
Over a period of four months questionnaires were distributed to pharmacy personnel within
both community and hospital pharmacies via e-mail. In each case the Head of Pharmacy
Services in a specific area, or the lead pharmacist within a Scottish Health Board was
approached first; they then distributed the link to the online questionnaire among their staff
members.
The questionnaires were anonymous; participants completed an electronic consent
sheet, and then the questionnaire online, with data collection occurring via SNAP, an online
questionnaire management programme. Demographic data such as age and gender were not
requested in order to ensure anonymity and encourage participation in the study.
2.1.3 Questionnaire
The questionnaire contained three previously validated scales. Each scale structure was
identical to the original, but the wording was altered slightly to refer to pharmacists rather
than general ‘employees’ or ‘managers’.
The first scale was based on the TeamSTEPPS teamwork perceptions questionnaire
(T-TPQ27) and featured five self-report scales designed to assess individual perception of
group-based behaviours. Each question was answered using a five-point likert scale, ranging
from ‘strongly agree’ to ‘strongly disagree’. The five behaviours link closely to NTS and
include: situation monitoring, team structure, leadership, mutual support and communication.

6

The T-TPQ was followed by a 14-item scale23 ‘Quality of care / process’, designed to
assess attitudes toward inter-professional teamwork and collaboration. The inter-professional
items were again answered using a five-point likert scale, ranging from ‘strongly agree’ to
‘strongly disagree’.
The final section of the questionnaire was an adaptation of the Safety Attitudes
Questionnaire (SAQ28) which has been used frequently in healthcare research.28 The section
of the scale adapted for the current study required participants to rank their communication
and collaboration with team members both within and outside the pharmacy (for example:
nurses, physicians, dispensers and patients). The participants indicated the level of
collaboration with each group using a five-point likert scale which ranged from ‘very high’ to
‘very low’.
2.2 Results
A total of 62 questionnaires were returned, providing a 21% response rate: 26 were received
from community pharmacies (21 registered pharmacists, 5 members of pharmacy staff), 36
were received from hospital pharmacies (24 registered pharmacists, 12 members of pharmacy
staff).
Analysis of the questionnaire results was conducted in three sections; T-TPQ, interprofessional teamwork and SAQ.
2.2.1 TeamSTEPPS Teamwork Perception Questionnaire
A total score was calculated for each of the five T-TPQ constructs (situation
monitoring, team structure, leadership, mutual support and communication), the score could
range from a minimum of 5, to a maximum of 35 (7 items per construct) as illustrated by
Table 1 (the lower the score the stronger the level of agreement). Community pharmacists
reported strong agreement to statements relating to team structure, communication and
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support. Hospital pharmacy staff reported strong agreement with statements related to
communication.
Table 1: Mean T-TPQ construct score (with standard deviation) by participant group
(community and hospital pharmacy staff).
Construct
Team structure
Leadership
Situation monitoring
Mutual support
Communication

Community (n = 26)
13.9 (3.4)
22.0 (11.6)
15.9 (5.5)
14.9 (3.2)
13.7 (4.3)

Hospital (n = 36)
18.7 (5.4)
23.1 (8.5)
19.5 (5.1)
18.1 (4.6)
15.2 (4.2)

The total mean score for each construct was then analysed using a mixed factorial ANOVA;
team behaviour represents the within subjects factor (with five levels denoted by the five
constructs) with pharmacy type (community or hospital) as the between subjects factor. The
mean scores for each construct differed significantly (F(4, 216) = 20.53; p < 0.01). The mean
scores for each pharmacy type (community / hospital) also differed significantly (F(1, 54) =
6.52; p < 0.05), there was no significant interaction (p > 0.05).
Multiple post-hoc comparisons for each construct by group were conducted using
between subjects t-tests; the results indicate that the total scores for the two pharmacy types
differed for team structure (t(59) = -3.69, p < 0.01), situation monitoring (t(56) = -2.74, p <
0.01) and mutual support (t(58) = -2.78, p < 0.01), there was no significant difference for
communication or leadership.
2.2.2 Inter-professional teamwork
A total mean score for each participant group was calculated by summing the scores
for all 14 items (range: 14 – 70); community pharmacy staff (m = 30.6, sd = 6.7), hospital
pharmacy staff (m = 33.6, sd = 11.2). The total mean scores were compared using a between
subjects t-test, with no significant difference found (p > 0.05).
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2.2.3 Safety Attitudes Questionnaire - collaboration with other staff members
The 12 SAQ items were scored individually for pharmacists only (pharmacy staff
were excluded from this analysis to ensure conformity in the participant groups), with a mean
collaboration score calculated for each participant group with each of the collaboration
options (Table 2).
Table 2: Mean collaboration score with other healthcare staff members by participant
group (community and hospital pharmacists).
Healthcare staff

Community
Pharmacists (n = 21)
(sd)
3.7 (1.1)

Hospital pharmacists
(n = 24) (sd)

3.5 (1.8)

4.2 (1.1)

3.9 (1.1)

4.2 (0.9)

Care workers

3.5 (1.3)

4.1 (1.4)

Nursing home staff

4.0 (1.5)

3.9 (1.7)

Pharmacists

4.3 (0.7)

4.3 (0.9)

Pharmacy
technicians
Medicine counter
assistants
Pharmacy assistants

4.2 (1.1)

4.3 (1.0)

4.2 (1.2)

4.2 (1.4)

4.4 (1.2)

4.3 (1.3)

Dispensers

4.6 (1.1)

4.3 (1.4)

Pharmacy
management
Patients / clients

4.0 (1.3)

3.4 (1.4)

3.9 (0.8)

4.1 (0.9)

Physicians (primary
care)
Physicians
(secondary care)
Nurses

3.4 (1.5)

The mean item score for each construct was then analysed using a mixed factorial
ANOVA; healthcare staff type represents the within subjects factor (with 12 levels denoted
by staff type) with pharmacy type (community or hospital) as the between subject factor. The
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results indicate that the mean scores for each healthcare staff type differed significantly
(F(11,649) = 4.23; p < 0.01), indicating that pharmacists reported differing levels of
collaboration with each healthcare staff group. There was no significant difference between
pharmacy type, nor was there a significant interaction.
Multiple post-hoc comparisons for each healthcare staff type (results from both
participant groups combined) were conducted using the Bonferroni correction for multiple
pairwise comparisons, the results indicate that the mean item scores for physicians (primary
care) differ significantly from the scores for dispensers (p < 0.05), the mean item scores for
medicine counter assistants differ from the scores for pharmacy management (p < 0.05) and

Comment [IAL4]: Do you mean add
another column into the table with
bonferroni p-values?

finally, the mean scores for dispensers also differ from pharmacy management (p < 0.05).

3. Non-technical skills in community pharmacy (interviews).
3.1 Method
3.1.1 Participants
A total of 11 practising community pharmacists (9 female, 2 male) from within one Scottish
Health Board were recruited via a hard-copy letter sent via Royal Mail. The letter was sent to
all of the pharmacies that could be identified within that Health Board. All recruited
participants had a minimum of three years experience in community pharmacy and were
registered with the General Pharmacy Council (GPhC) in the UK. The majority were
working in independent pharmacies (9), with the remainder working within a chain pharmacy
(2). The majority of the pharmacies (9) were in a rural location, the remaining two
pharmacies were in an urban location.
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3.1.2 Data collection
Digitally audio-taped interviews lasting approximately 30 minutes were conducted over a 7
month period by one researcher (AI). The interviews were all conducted at the participants’
place of work, within a quiet room on the premises.
The critical incident technique25, 26 formed the basis of each interview, with
participants asked to recount one challenging incident, where the participant had to deal with
a problematic issue; the scenario could involve a patient or the pharmacy team, or both. The
interviewees were asked to describe the incident in as much detail as possible, from just prior
to the incident beginning, to immediately after the incident had finished. They were given
the opportunity to discuss their thoughts and feelings surrounding the incident, together with
their actions and the actions of other individuals in the vicinity. In the second part of the
interview participants were asked questions related to non-technical skills, adapted from
previous research in other areas of healthcare19 (see Appendix 1).
Data saturation was determined by first specifying an initial sample size of nine
participants, based on the relevant literature29, 30. The stopping criterion for data collection
(where no new ideas are emerging) was two29. After the initial sample was gathered, two
further interviews were conducted, with no new themes occurring within that sample, thus
data saturation was determined to have been reached.
3.1.3 Data analysis
The interviews were coded independently using thematic analysis31 by two of the authors.
All coding and analysis was conducted using the qualitative data analysis programme Nvivo
10. The first three interview transcripts were repeatedly read and initially coded according to
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the reported non-technical skills of pharmacists, pharmacy staff and patients, based on the
non-technical skill categories identified in previous research.19
Once data collection had ceased, the transcripts were re-read, searching the narratives
for descriptions of non-technical skills. These points were coded on the basis of previous
literature, as follows: the behaviours reported by pharmacists were categorised under the
headings described in previous literature17 and used frequently throughout research on nontechnical skills.18, 19 The original categories were as follows: cognitive (decision-making,
situational awareness) and social (teamwork, communication, leadership) together with task
management skills and the management of stress and fatigue. Within each identified
category a series of sub-categories describing specific behaviours were created; each of these
was generated on an iterative basis in order to be specific to pharmacists as opposed to other
healthcare staff. The second researcher (AW) then individually read and re-coded three of
the transcripts according to these behaviours and categories in order to determine the
reliability of the coding system.
Inter-rater reliability was calculated for each of the five identified non-technical skill
categories using kappa coefficient for each area of coded text (situational awareness: k =
0.81, decision-making: k = 0.75, leadership: k = 0.78, teamwork: k = 0.76, task management:
Comment [IAL6]: This is the standard
method for assessing inter-rater reliability
within qualitative data

k = 0.86).
3.2 Results
Each participant reported a single negative incident in detail, with 11 incidents recorded
overall. The incidents reported included; refusal to dispense medication (3); dealing with
upset patients (3); dealing with aggressive patients (3); dispensing error (1) and sudden
patient illness (1). The incidents and the answers to the scripted questions were analysed for
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reported non-technical skills. Table 3 presents a summary of the categories of non-technical
skills that were identified from the interviews.
Table 3: Thematic analysis of reported pharmacist behaviour, organised into five
distinct non-technical skills categories.
Non-technical skill
category

Coded skill

Number of
pharmacists
reporting
skill

Example

Situational
Awareness

Perception of
surroundings

8

‘listening to the counter, answering
the phone and being aware of what’s
going on’

Awareness of /
monitoring staff
actions

9

‘you’ve always got to have an ear
open to see what’s being sold, so if
necessary you can intervene’

Recognition /
awareness of patient
behaviour

9

‘you might be aware that the
customer coming in is difficult to
handle’

Anticipation

7

‘you think a situation is not looking
too good so you go out to deal with
it’

Dispensing decision

9

‘when you are making prescriptions
you’ve got to decide the medicine is
safe for the patient’

Identifying options

6

‘do you think it will be safe to go
ahead with that [prescription], or do
you think you should phone the
doctor, or speak to the patient’

Selecting options

10

‘you’re deciding in a split second,
does this patient need counselling, or
is it something I can deal with
myself’

Risk management

4

‘if the patient comes in with those
symptoms then you don’t phone the
doctor, you phone 999 straight
away’

Directing or guiding
task behaviours

8

‘you plan tasks, delegate tasks to
certain people and then plan when
they need to be done by’

Monitoring staff

7

‘there are certain people that I need
to supervise more closely’

Decision-making

Leadership

13

Teamwork

Task management

Supporting staff

9

‘if somebody is struggling with
something then I’ll often go and help
them, or I’ll do something that
needed to be done’

Staff training

8

‘I had to go and do some training
with the member of staff to try and
make sure things like that don’t
happen again’

Co-ordination

10

‘usually everyone has their own role
and knows how the shop works’

Sharing information
(communication)

11

‘I say it to everyone to make sure
everyone knows what we are doing’

Maintaining standards
/ following protocol

10

‘when I come into the dispensary I
see it as my job to make sure
everything is correct and done as it
should be’

Organisation of
resources

10

‘make sure the pharmacy medicines
are well stocked…organise the staff
rota’

Preparation

8

‘I know that Monday is our busiest
day so I will prepare for that by
ordering in stock beforehand’

Time management

4

‘we will work to make sure our
prescription load is cleared at the
weekend’

The findings from the interview data will now be described in more detail, with quotes used
to further illustrate the main findings.
3.2.1 Situational Awareness
The majority of the pharmacists interviewed felt that it was very important to be aware of
what was going on within the pharmacy generally and were specifically attuned to the actions
of their staff during the dispensing process. Many pharmacists listened for particular key
words which would prompt action when heard:
‘There are certain keywords that will flag up my attention like blood, pregnancy, pain
and so on. If I hear any of those I tend to step in pretty quickly’. P8
14

Pharmacists also discussed an awareness of particular patient behaviours which
would capture their attention, either because the patient may have a particular condition that
the pharmacist might be concerned about, or because the patient is acting in a potentially
aggressive way:
‘Visual cues, so you see someone waddling in heavily pregnant or someone very
elderly, then you might be a bit more alert as to what they are looking for’. P9
Finally, several of the participants used their awareness of their surroundings and
previously observed patterns of behaviour, to anticipate certain situations, these included
patient behaviours (aggression, upset), prescribing habits of doctors (expected prescription
types, reactions to prescription requests) and potential dispensing problems (queues, lack of
requested medication).
3.2.2 Decision-making
The majority of the participants felt that their most important decisions related to the
dispensing process. These decisions were based on a clinical assessment of the drug type,
suitability of the drug for the patient, checking for potential dispensing errors and potential
safety issues.
In comparison, when pharmacists talked about identifying decision options, these
options usually related to the patient, and potential courses of action:
‘Do I give them an alternative, or refer them elsewhere, to the doctor or the
hospital?’. P3
Similarly, when selecting options the decision was usually related to a particular
course of action for a patient, such as additional counselling, referral to a doctor or a
colleague. When making decisions, only a minority of pharmacists mentioned the
15

management of risk; in each case this was in response to a perceived emergency, or reported
illness symptoms:
‘The decision was made that the patient required my full attention’. P1
3.2.3 Leadership
All of the pharmacists who were interviewed agreed that the responsible pharmacist was the
leader within the dispensary. As a result, all of the participants discussed particular actions
they associated with leadership. The majority felt that one of their main roles was to support
their staff members; this might be through support when dealing with difficult patients,
providing positive feedback or helping to complete a task or answering questions:
‘I encourage everyone to come and speak to me if there are any problems’. P11
In addition to supporting staff, the majority of the participants felt that a large part of
their job role was to ensure that the pharmacy staff members were all provided with specific
tasks, through delegation or organisation. They then monitored the staff to ensure the
relevant tasks were completed:
‘Anything that is behind the counter in the pharmacy has to be done under the
supervision of a pharmacist’. P1
Finally, many of the pharmacists reported that they provided on the job training when
required. Often this was given in response to an error or mistake made by the particular staff
member.
3.2.4 Teamwork
All interviewees considered teamwork to be integral to running a pharmacy efficiently.
However, given that pharmacists have a leadership role, only two teamwork behaviours were
16

identified: co-ordination and sharing information. In terms of co-ordination, there was a
widely shared observation that each member of a pharmacy team has a distinct role to fulfil,
which allows everyone to work together as a unit:
‘Usually everyone has their own role, and knows how the shop works’. P7
Sharing information was reported to occur during regular team meetings, or during
incidents as different actions were carried out. The main focus reported by each participant
was to ensure that all staff members are aware of what is going on at any given time.
3.2.5 Task management
The interviewees’ perceived a responsibility for all clinical and safety aspects of the
dispensing process. As such, most of the pharmacists reported that they engaged in clinical
checking (ensuring dose, administration and so on are appropriate), they complete relevant
documentation, check any equipment is working properly and ensure that medicine
guidelines are adhered to by patients and staff:
‘For the morning after pill we have a sheet of things we have to stick to, such as
questions related to the age of the patient’. P11
Many of the participants also reported that they had an organisational responsibility
within the pharmacy. This included the organisation of staff rotas and annual leave,
prioritisation of dispensing tasks and management of the medical stock. Related to this, the
majority of pharmacists reported engagement in task preparation. This usually took place
prior to medicine orders being delivered, or in the expectation of particular patients coming in
to pick up their medication:
‘The process is in place to ensure the medication is ready and waiting for them when
they come in’. P8
17

Finally, in order to maintain the efficiency of the pharmacy, several participants
reported specific time management behaviours, such as ensuring certain tasks were
completed within a defined time limit, and setting the work pace to deal with a queue of
patients.
4. Discussion
Previous research has shown the importance of non-technical skills in a variety of healthcare
domains, including surgery17, anaesthesia16 and nursing.18 The results of the current studies
indicate that those skills are also important within pharmacy practice. The results of the
attitude survey indicate that, first, the community pharmacy staff reported a significantly (p <
0.01) more positive attitude toward team structure, situation monitoring and mutual support
than the hospital pharmacy staff. This indicates that NTS may be used, or recognised, within
community pharmacy more frequently than within hospital pharmacy. Second, no significant
difference (p > 0.05) was found between the two pharmacy types in terms of interprofessional collaboration, with both groups reporting a relatively neutral response to those
items. Finally, there was no significant difference between the two pharmacy types in terms
of reported collaboration with other healthcare staff (p > 0.05). However, across both groups
it appears that collaboration was more successful with medicine counter assistants and
dispensers (in-group members) than with pharmacy management and physicians (out-group
members).
Analysis of the interview transcripts indicated that community pharmacists utilise nontechnical skills on a daily basis when running a pharmacy. These skills appear to be inherent
in a number of tasks including the dispensing process, communication with staff and patients
and the organisation of stock. The categories of non-technical skills identified within the
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transcripts were: Cognitive (situational awareness, decision-making), Social (leadership,
teamwork) and Task Management.
4.1 Attitudes toward teamwork and leadership
The results of the survey showed a discrepancy in community and hospital pharmacy staff
perceptions of team structure, situation monitoring and mutual support, with community
personnel reporting stronger levels of agreement across all three constructs.

This mirrors

previous findings which indicate that the attitudes of healthcare staff can vary according to
job role and prior experience23, 24, 32 and suggests that the training requirements of hospital
and community personnel may differ.
Perhaps the most important discrepancy related to the construct of team structure, or
the negative view of teamwork by hospital pharmacy personnel: Previous studies within
healthcare have indicated that teamwork is an important factor in ensuring a high quality of
patient care and positive clinical outcomes in areas such as nursing33, and inter-professional
working.34 There has also been a reported negative correlation between teamwork and
dispensing errors.35 Research has also shown that teamwork was considered an enjoyable
aspect of work by hospital pharmacists, and an aspect that was correlated with their job
satisfaction36, thus a poor level of teamwork may result in poor job satisfaction and a
reduction in patient care. This result indicates that teamwork may need to be a focus in the
development of future training programmes for hospital pharmacy staff.
A second notable finding is the negative attitude of both community and hospital
pharmacy staff within the current sample toward the leadership construct. Leadership has
been previously identified within the healthcare literature as an important variable in ensuring
patient safety in healthcare areas such as critical care37 and surgery.18 Leadership was also
identified as an important skill within the interview study for ensuring safe and effective
19

functioning within community pharmacies. The poor level of agreement with statements
within the leadership construct in the survey is therefore surprising, and indicates that this
may be an issue within some Scottish pharmacies. Further research is required to identify the
specific nature of the issue.
4.2 Inter-professional collaboration with physicians
The results of the current study indicate that both hospital and community pharmacists rated
their collaboration with healthcare staff external to the pharmacy as low in comparison to
other pharmacy staff (in-group). Specifically, both groups reported low levels of
collaboration with primary and secondary care physicians. This is a potential area of concern
due to the positive effect pharmacist – physician collaboration has been shown to have on
various illnesses, and should be addressed through further research in this area.13, 15 Previous
research indicates that a variety of factors can influence the pharmacist – GP relationship,
including interactional elements (mutual respect), practitioner elements (trust) and
environmental elements (location)38. A general lack of collaboration and communication39
could also explain a negative perception of working collaboratively with GP’s.
4.2 Non-technical skills (NTS) in community pharmacy
The results of the current study expand upon previous research findings22 to indicate that
community pharmacists utilise NTS on a daily basis, as opposed to primarily in response to
aggressive patients. The main aim for pharmacists when using these skills was to ensure the
safe and effective performance of the pharmacy as a whole.
Endsley40 suggests that situational awareness, defined as three levels of cognition;
perception, understanding and anticipation, is applicable in a variety of environments.
Within the healthcare environment poor situation awareness has been linked to diagnostic
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error41, and situation awareness has been highlighted as a vital skill within various
disciplines, including surgery and anaesthesia.18 Within the current study pharmacists used
situation awareness to monitor the dispensing environment, identify potential areas of
concern and to anticipate events. This was necessary in order to ensure the correct and safe
dispensing of medications within the pharmacy. Most of the pharmacists felt that this ability
to monitor their environment developed over time, improving with experience. Similar skill
development over time has been reported in other studies of non-technical skills.19
All of the pharmacists identified situations in which they would have to make
decisions, with the majority based on dispensing medication or patient interaction. As such
the decisions made mainly focused on the clinical element of the work; ensuring the safe
dispensing of medication to patients. In each patient interaction a high level of
communication was reported, often taking the form of describing the potential options to the
patient. This is one of the recommended steps in shared decision-making42, which is a
recommended process within UK healthcare.
The participants perception of their leadership role shared many elements with the
skill of leadership within other disciplines such as surgery18; particularly the skills of
supporting staff and directing task behaviours. These skills were considered vital by
pharmacists in order to perform their role as the responsible pharmacist, by which they have a
designated responsibility for everything that happens within the pharmacy dispensary.
Strongly linked to this leadership role were the task management skills. It could therefore be
argued that task management and leadership could be combined. Further research with
subject matter experts is required before such a step could be taken.
Although all of the participants identified teamwork as an important factor, due to
their leadership role they did not talk about teamwork from the perspective of a general
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member of staff. This reduced the possible behaviours that could be coded within the
category of teamwork. It is possible that other members of staff within the pharmacy (e.g.
dispensers and medicine counter assistants) would report additional team behaviours to those
identified here. Thus future research could focus on the NTS of pharmacy staff as opposed to
pharmacists in order to produce a wider view of behaviours within pharmacy practice.
Previous research within other healthcare disciplines has sought to provide a common
terminology to develop training tools and allow discussion of NTS between colleagues.19
The interview data reported here is a first step toward the development of that terminology
within Pharmacy practice. Further research within the pharmacy environment, and the
development of similar tools to those used in other areas (e.g. ANTS16) could allow
pharmacists to utilise human factors techniques as part of their student training programmes
in order to enhance patient safety and minimise medication error, as has already been done in
medical undergraduate training.20
4.3 Study Limitations
There are some limitations to this study which should be considered when assessing the study
data. First, both interviews and attitude surveys rely on self-report and as such are subject to
both participant bias and accuracy of recall. Second, the statistical power of the survey may
be somewhat limited given the relatively modest sample size (n = 62); this was due to
recruitment difficulties. Third, the majority of participants in the qualitative interviews were
female, thus the data should be considered to be most representative of the perspective of the
female, as opposed to the male, pharmacist.
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5. Conclusion
The results reported within this paper mirror those reported within other healthcare
disciplines; namely that non-technical skills are an important aspect of job performance.
From interviews with experienced pharmacists the main non-technical skill categories which
were reported as important for a pharmacist to acquire, in order to achieve safe and effective
practice, were: situational awareness, leadership, decision-making, teamwork and task
management. The survey data indicates that teamwork and leadership skills are potentially
problematic skills within that skill set, that may need to be addressed through future training
programmes.
Identifying the non-technical skills that are unique to pharmacists is the first positive
step towards the development of a training system, based on a behavioural rating scale, which
could enhance the non-technical skills of pharmacists and therefore potentially improve
levels of patient safety.
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Appendix 1
Interview questions:
1) Describe the team you work with when in your pharmacy
2) Who do you see as the leader of that team?
3) Do you generally work as part of the same team when in the pharmacy?
4) Briefly describe your main responsibilities while at work.
5) What sort of decisions do you have to make during your working hours?
6) If a decision is made which directly involves you but that you disagree with, do you
challenge that decision, and if so how?
7) How do you keep track of the different prescriptions going through the pharmacy?
8) What factors affect the working atmosphere in the pharmacy?
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9) What do you do to keep others in your team informed of what you are doing or
requiring?
10) Describe the sorts of things you have to anticipate during pharmacy opening hours.
11) What cues do you look for to help you anticipate?
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