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Abstract
Background: Community pharmacy represents an important setting to identify patients who may benefit from an
adherence intervention, however it remains unclear whether it would be feasible to monitor antihypertensive
adherence within the workflow of community pharmacy. The aim of this study was to identify facilitators and
barriers to monitoring antihypertensive medication adherence of older adults at the point of repeat dispensing.
Methods: We undertook a factorial survey of Irish community pharmacists, guided by a conceptual model adapted
from the Theory of Planned Behaviour (TPB). Respondents completed four sections, 1) five factorial vignettes (clinical
scenario of repeat dispensing), 2) a medication monitoring attitude measure, 3) subjective norms and self-efficacy
questions, and 4) demographic and workplace questions. Barriers and facilitators to adherence monitoring behaviour
were identified in factorial vignette analysis using multivariate multilevel linear modelling, testing the effect of both
contextual factors embedded within the vignettes (section 1), and respondent-level factors (sections 2–4) on likelihood
to perform three adherence monitoring behaviours in response to the vignettes.
Results: Survey invites (n = 1543) were sent via email and 258 completed online survey responses were received; two-thirds of
respondents were women, and one-third were qualified pharmacists for at least 15 years. In factorial vignette analysis,
pharmacists were more inclined to monitor antihypertensive medication adherence by examining refill-patterns from pharmacy
records than asking patients questions about their adherence or medication beliefs. Pharmacists with more positive attitudes
towards medication monitoring and normative beliefs that other pharmacists monitored adherence, were more likely to
monitor adherence. Contextual factors also influenced pharmacists’ likelihood to perform the three adherence monitoring
behaviours, including time-pressures and the number of days late the patient collected their repeat prescription. Pharmacists’
normative beliefs and the number of days late the patient collected their repeat prescription had the largest quantitative
influence on responses.
Conclusions: This survey identified that positive pharmacist attitudes and normative beliefs can facilitate adherence monitoring
within the current workflow; however contextual time-barriers may prevent adherence monitoring. Future research should
consider these findings when designing a pharmacist-led adherence intervention to be integrated within current pharmacy
workflow.
Keywords: Adherence interventions, Community pharmacy, Factorial survey, Medication adherence, Medication monitoring,
Pharmacist attitudes, Republic of Ireland, Time-pressures
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Background
Poor adherence to antihypertensive medication is estimated
at 40% [1]. Numerous interventions to improve adherence to
antihypertensive medication have proven to be effective, including technical approaches such as reducing the number
of daily doses, reminder interventions for forgetful patients,
and behavioural approaches to modify patient beliefs [2–6].
However, successful adherence interventions tend to be
complex, involving multiple components and frequent interactions with patients [2–6]. The resulting complexity has
been highlighted as a barrier to the successful implementation of adherence interventions in practice [3, 5]. Stratifying
appropriate patients for adherence interventions may aide
the feasibility in practice, as fewer resources are required to
deliver the intervention, while tailoring interventions to the
patient specific barrier appears to be more effective than general interventions [7–11]. For example pharmacy refill metrics have been used to target patients with poor adherence,
and patient-specific barriers, such as beliefs about medication
have been evaluated using questionnaires, to tailor the relevant intervention component [7]. There is, however an absence of studies investigating the feasibility of identifying
poor adherence in practice [12].
Given that most patients prescribed antihypertensive
medication attend a pharmacy at least once a month [13],
community pharmacy represents an important setting to
identify patients who may benefit from an adherence
intervention and enable the targeting and tailoring of adherence interventions [12, 14]. Pharmacists have access to
dispensing records to allow assessment of refill adherence
while regular contact can facilitate discussion with patients on their adherence behaviour and barriers [12, 14].
However, challenges to pharmacist led-interventions include time barriers, inter-professional working arrangements, and absence of reimbursement models outside of a
research setting [3, 15–24]. It remains unclear whether it
would be feasible and compatible to identify poor adherence within the workflow of community pharmacy.
Furthermore, pharmacist attitudes towards a proposed
intervention have been highlighted as an important facilitator of an intervention’s implementation [25, 26]. Medication monitoring attitudes held by community
pharmacists have been identified as a significant determinant of adherence monitoring behaviours during repeat dispensing [18, 27]. Thus, a pharmacist’s perception of their
role and responsibility, and perception of their work environment may also influence the feasibility of a structured
adherence-monitoring programme [18, 27].
Due to the absence of studies investigating the feasibility of monitoring adherence within the workflow of
community pharmacy we undertook a factorial survey of
Irish community pharmacists with 1) the objectives to
elicit pharmacist beliefs regarding monitoring of antihypertensive adherence, and 2) to identify facilitators and
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barriers to monitoring antihypertensive medication adherence of older adults at the point of repeat dispensing.
The factorial survey was guided by a conceptual model
adapted from the Theory of Planned Behaviour (TPB),
which has been highlighted as a useful framework to
understand barriers and facilitators to extended pharmacist roles in practice [25].

Methods
Survey overview

A factorial survey of community pharmacists from the
Republic of Ireland was undertaken in August 2017 (n =
258). A sampling frame of potential participants was
identified with permission from the Pharmaceutical Society of Ireland (PSI), who maintain the register of pharmacists in the Republic of Ireland. A simple random
sample (n = 1543) of potential respondents were contacted via email addresses provided by the PSI and were
sent a unique password protected web-link to complete
the survey online. Respondents completed four sections,
1) five factorial vignettes, 2) a medication monitoring attitude measure, 3) subjective norms and self-efficacy
questions, and 4) demographic and workplace questions
(Additional file 1). Pharmacists’ beliefs regarding adherence monitoring were elicited in sections 2 and 3 of the
survey. Barriers and facilitators to adherence monitoring
were identified in factorial vignette analysis, testing the
effect of both contextual factors embedded within the vignettes (section 1), and respondent-level factors (sections 2–4) on likelihood to perform three adherence
monitoring behaviours in response to the vignettes.
Respondents were provided with an information study
leaflet (Additional file 2) and provided informed consent,
using an online form, before completing the survey. Ethical approval was granted by the Research and Ethics
Committee (REC) at the Royal College of Surgeons in
Ireland (RCSI) (REC application 1356/2017).
Survey framework

A conceptual model was adapted from the TPB including
multilevel contextual factors, to guide this survey to identify barriers and facilitators to antihypertensive adherence
monitoring behaviours during repeat dispensing in a community pharmacy (Fig. 1). The TPB describes the influence of an individual’s behavioural, normative and control
beliefs on their behaviour [28]. In general, more favourable
attitudes and subjective norms towards the behaviour, and
greater perceived behavioural control, result in stronger
behavioural intentions [28]. The TPB has been shown to be
useful in predicting significant proportions of behavioural
intention across a wide range of behaviours [29], but also to
understand healthcare professional’s clinical behaviours including those of pharmacists [25, 30, 31]. The TPB framework served as a guide, to ensure important constructs
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Fig. 1 Conceptual model outlining the possible factors influencing pharmacists’ adherence monitoring behaviour during repeat dispensing.
Detailed legend for Fig. 1: The blue circles represent the constructs of the Theory of Planned Behaviour (TPB), while the white circles represent
the variables measured in this survey mapped onto the relevant construct of the TPB

potentially influencing behaviour were evaluated; however
social, organisational, political and economic factors, must
also be included in theoretical models that seek to evaluate
the feasibility of implementing a new clinical service such as
an adherence intervention in community pharmacy [30, 32].
The current study was designed using items from pre-existing questionnaires, from qualitative discussions with academic pharmacists experienced in community pharmacy
practice and a pilot study [18].
Factorial survey methodology

Factorial surveys are a useful method to study how healthcare professionals make real-life clinical decisions in response
to complex situations [33–36], and have been previously applied to physicians [37–39], nurses [38–41], and pharmacists
[27]. A factorial survey is a quasi-experimental design that
differs from traditional surveys by the presence of factorial vignettes - a series of familiar scenarios where the respondent
is asked to make judgements based on each scenario. The
scenarios, which are derived from knowledge of clinical practice, share a common skeleton structure and include a set of
embedded variables of interest to the research question.
Plausible values for each variable within the vignette are
randomly populated, creating a finite number of unique

scenarios. The scenarios are allocated randomly to respondents, generating orthogonal or uncorrelated situations. Unlike
static vignettes where we can only speculate what explains the
responses, the factorial vignette design determines the independent effect of each included variable on the judgement
made by the respondent to the scenario [33–36]. Accordingly,
contextual factors such as time-pressures can be incorporated
into the vignettes and be quantitatively evaluated for their influence on pharmacists’ clinical behaviours. Factorial surveys
can also identify differences in responses to the scenarios due
to characteristics at the respondent level. Thus, it is also possible to evaluate respondent’s beliefs, including medication
monitoring attitudes, to test their influence on responses to
the factorial vignettes [33–36].
Factorial vignette skeleton and vignette factors

The initial factorial survey was developed and piloted on
community pharmacy interns (n = 121) completing the
National Pharmacy Internship Programme (NPIP) during
May and June 2016. The results and the feedback from this
pilot survey informed the current survey and are reported
elsewhere [18]. Briefly, in the pilot study each pharmacy
intern completed five factorial vignettes of scenarios focused
on repeat dispensing of antihypertensive medication to an
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older patient, reflective of pharmacy practice in Ireland. The
initial vignette, included eight factors and was designed by
academic pharmacists experienced in community pharmacy
practice and was informed from a previous study [27]. Based
on the quantitative results and qualitative feedback received
from pharmacy interns during the pilot study, the original
eight vignette factors were retained for the current survey
with some modifications, and three new factors were added.
Two of the new factors were based on qualitative feedback
from the pilot study that indicated that further competing
tasks exist in the form of administrative tasks (paperwork to
claim reimbursement) and non-dispensary related patient interactions. Finally, an additional patient characteristic included in the final survey was a statement of the patient’s
medication beliefs. It has been reported that community
pharmacists are more likely to attribute non-adherence to
technical or logistical issues rather than medication beliefs
[42–45]. However, it is unknown whether community pharmacists are aware of the importance of patient medication
beliefs as a determinant of medication adherence. Figure 2
details the final vignette and the eleven factors included in
the vignettes are detailed in Table 1.
In response to five random factorial vignettes, respondents were asked to rate their likelihood to engage in
three adherence monitoring behaviours:
1. Examine this patients dispensing records to assess
adherence to antihypertensive medication over the
previous months
2. Question this patient about their adherence to
antihypertensive medication
3. Explore beliefs about antihypertensive medication
that may influence this patient’s adherence
Medication monitoring attitude measure

The 15-item medication monitoring attitude measure
(MMAM) was included in the questionnaire to evaluate
attitudes, which may influence adherence monitoring behaviour [46]. The MMAM is designed to measure when
and for whom pharmacists engage in medication monitoring and to assess their perceived role in medication
monitoring. It consists of two subscales, with responses
on a 6-point Likert scale, ranging from strongly disagree
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to strongly agree. The responses to each item are scored
numerically (range 1–6, strongly disagree = 1, strongly
agree = 6). The internal 7-item subscale contains items
about pharmacist perception of role, motivation and responsibility (α = 0.82). The external 8-item subscale focusses on busyness of the work environment and
perceived patient acceptability of pharmacists engaging in
medication monitoring (α = 0.81). As the scale was developed for use in the US, the language used in the items
were considered by a group of academic-based and clinically trained pharmacists at RCSI (n = 5) and reworded to
ensure suitability in the Irish context without changing
the original meaning of the items (Additional file 1).
Subjective norms and perceived behavioural control

Behavioural intention is theorised to also be influenced
by subjective norms and perceived behavioural control
[28]. To evaluate injunctive norms (IN), relevant referent individuals were identified from literature and informal discussions with academic-based community pharmacists. General
practitioners (GPs) and patients have been identified as two
important referent individuals [25] and following informal
discussions, a single item was formulated for each (Table 2,
IN1 and IN3). Additionally, an item evaluating whether as a
pharmacist, respondents are expected to monitor antihypertensive adherence was included (Table 2, IN2). Descriptive
norms (DN) capture whether important others perform the
behaviours [47]. This was evaluated by asking respondents
to rate whether other pharmacists perform the three adherence monitoring behaviours (Table 2, DN). Finally,
self-efficacy (SE) was also assessed by asking respondents
to rate the difficulty they would have in performing the
three behaviours (Table 2, SE). For each of these items a
7-point semantic differential response scale with bipolar
adjectives was employed as recommended in the development of TPB questionnaires [47].
Pharmacist demographics and work environment

Respondent demographics such as gender, and professional experience information such as year of qualification, type and location of community pharmacy, number
of hours worked per week, prescription activity and

Fig. 2 Final vignette with the labels of the factors which were varied systematically highlighted in red. The values for each of the labels are
detailed in Table 1
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Table 1 Name of vignette factor and corresponding possible values
Barrier

Vignette Factor

Values

Patient Characteristics

Gender

1) Male
2) Female

Patient-Provider
Relationship

Familiarity

1) New
2) Regular
3) Regular, whom you know well
4) Regular, whom you find challenging to deal with

Time-pressures

Month-end Claim

Patient Characteristics

Collect/Phone

1) The end of the month is approaching and you are conscious of completing the
monthly claim
2) <Blank>; no statement
1) is waiting in the pharmacy
2) has phoned the prescription in and will collect later
3) has phoned the prescription in and will have his/her daughter collect it later

Patient Characteristics

Number of Rx Items

2–9

Patient Refill Behaviour

Days Early/Late

5 days early to 7 days late

Patient Characteristics

Time on antihypertensive
treatment

1) 2 months
2) 6 months
3) 1 year
4) 2 years
5) 5 years

Patient Characteristics

Medication Beliefs

1) expressed doubts about the need to take antihypertensive medication
2) has expressed concerns about long-term use of antihypertensive medication
3) <Blank>; no beliefs expressed

Time-pressures

Patients waiting

0–5

Time-pressures

Staff-levels

1) Fully staffed

Time-pressures

Patient Query

1) While dispensing this prescription another patient has asked to speak to the
pharmacist.

2) Short-staffed

2) <Blank>; no statement
There are 1,797,120 possible combinations of each value for each vignette factor (2 × 4 × 2 × 3 × 8 × 13 × 5 × 3 × 6 × 2 × 2), which when embedded with the
vignette skeleton create the vignette universe. The three additional factors, month-end claim, medication beliefs and patient query are categorical variables

enhanced clinical services provided (24 h ambulatory
blood pressure monitoring (ABPM)) were collected.
Sample size and power calculation

Approximately 3600 community pharmacists practice in
Ireland (December 2016) and a sample of 347 was required
to reach a statistically representative sample (95% confidence
interval; 5% margin of error). Previous surveys of Irish community pharmacists observed a response rate of approximately 15% [48], thus a random sample of 2315 community
pharmacists would be required to obtain a statistically representative sample. In factorial surveys however, the vignette is
considered the unit of analysis. A sample of 347 respondents
would complete 1735 randomly chosen vignettes from the 1,
797,120 possible vignettes created for this survey. However,
there are no well-established power analysis methods for
hierarchical models in factorial surveys to determine whether

1735 completed vignettes would provide adequate statistical
power [37]. We took an approach using MLPowSim software package to estimate the power associated with each of
the vignette factors for multilevel models (vignettes nested
within respondents) which is described in Additional file 3.
Based on this approach, assuming 350 respondents complete
five vignettes each, all vignette factors are sufficiently powered (> 80%) except for gender, number of prescription items
and the telephone to collect later value. Rather than there being too few observations to test these factors’ influence, it
may be that these factors do not influence responses to the
scenario, as is the expected case for gender. Thus, based on
the assumption of 350 respondents completing five vignettes
each, and based on previous survey response rates, a sample
of 2315 pharmacists was considered sufficient. Permission
was sought to obtain email addresses from the PSI for a simple random sample of 2315 pharmacists from their registers
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Table 2 Subjective Norm and Self-Efficacy Questions
Item

Bipolar Adjectives

GPs in my locality think that I should assess patients’ antihypertensive medication adherence when dispensing repeat
prescriptions (IN1)

Should not Should

As a pharmacist, it is expected that I assess patients’ antihypertensive medication adherence when dispensing repeat
prescriptions (IN2)

False - True

Patients would approve that I assess their antihypertensive medication adherence when dispensing repeat prescriptions (IN3)

Disapprove Approve

Other pharmacists examine their patient’s dispensing records to assess adherence to antihypertensive medication over the
previous months (DN)

False - True

Other pharmacists ask their patients questions about their adherence to antihypertensive medication (DN)

False - True

Other pharmacists discuss medication beliefs that influence antihypertensive medication with their patients (DN)

False - True

For me examining my patient’s dispensing records to assess adherence to antihypertensive medication over the previous
months is (SE)

Difficult -Easy

For me asking my patients questions about their adherence to antihypertensive medication is (SE)

Difficult -Easy

For me discussing medication beliefs that influence antihypertensive medication with my patients is (SE)

Difficult -Easy

IN Injunctive Norm, DN Descriptive Norm, SE Self-efficacy. A 7-point semantic differential response scale with bipolar adjectives was employed

who indicated on their annual registration that they practised
in a community pharmacy role. However, following an application process the PSI provided a smaller simple random
sample of email addresses for 1543 pharmacists.
Survey administration

Using the mail merge function in MS Office 1543 invitations
to participate in the survey were sent via email in August
2017. The survey was self-administered online using a software system provided by Unipark Questback, Cologne,
Germany. This software system was chosen due to its wildcard functionality, which enabled the importation of the factorial vignettes. The factorial vignettes were constructed
using a randomisation procedure in Stata described by Auspurg & Hinz [36]. A simple random sample of 16,500 scenarios were drawn from the total vignette universe and 3300
vignette decks were created, each containing five randomly
allocated scenarios. This process creates 3300 unique surveys, each a closed survey with a unique password. Each
email address (n = 1543) obtained from the PSI was randomly matched to a unique survey and the password for
each unique survey was embedded into the web link to the
survey. These web links with embedded passwords were included in the invitation to participate and clicking the link
provided direct access to a unique password protected survey. This method prevented multiple entries, as each password was only valid for a single survey, and prevented access
to those outside the target sample who did not have valid
passwords. The survey was open for 30 days with two reminders sent at 10 day intervals.

multivariable multilevel linear regression modelling was
performed to allow simultaneous consideration of vignettelevel and pharmacist-level variation [35]. Level-1 variables
for the multilevel regression include the vignette factors
and level-2 variables include respondent factors (demographics, MMAM scores, subjective norms and self-efficacy
responses). Firstly, a null model was tested to produce intraclass correlations (ICC) for responses to the vignette. ICCs
reveal the proportion of variability attributable to respondent
level variation for each of the three vignette responses. For
the three vignette responses, separate multivariable multilevel
linear regression modelling was performed, including all relevant factors for each theoretical influence of behaviour outlined in the conceptual framework (Fig. 1). For regression
analyses, MMAM-external scores were reverse-scored so
that higher scores indicate environments that are more conducive to medication monitoring. To help identify factors
which have the largest influence on adherence monitoring
behaviour, standardised coefficients were also obtained by
standardising all predictor variables (level-1 and level-2 variables) so that each predictor variable has a mean of zero and
a standard deviation of one (i.e. z-transformation). To perform transformations, categorical variables were dummy
coded. The resultant standardised coefficients represent a
one unit change in vignette responses expected with a one
standard deviation change in predictor variables.
Statistical modelling was performed using Stata version 14 (StataCorp College Station, Texas, USA).

Results
Response rate, demographics and work environment

Statistical analysis

Descriptive statistics are presented to characterise respondent demographics and responses to the MMAM subscales,
the subjective norms and self-efficacy questions. To test
factors influencing responses to the factorial vignettes,

In total, 1543 email invitations were sent, and 368 survey responses were received. Of these 368 responses, eight did not
provide consent to participate and 30 indicated during the eligibility check that they were not working as a community
pharmacist in the Republic of Ireland. Seventy-two
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respondents partially completed the questionnaire, defined as
failing to reach the final page of the questionnaire, and were
excluded from the analysis. The final sample consisted of 258
respondents representing a response rate of 16.7%. Figure 3
outlines the number of respondents to the survey.
Approximately two-thirds of respondents were women, a
third of respondents were qualified as a pharmacist for 15
years or longer, and over half indicated working as a support
pharmacist. Similarly, over half reported working in independent pharmacies, predominantly located in non-rural
areas, dispensing on average 225 items per day. Table 3 details respondent demographics and work environment.

Medication monitoring attitudes

Summary scores for the MMAM subscales were calculated
by obtaining the mean response to each item (range 1–6).
The mean MMAM-internal score was 4.6 (SD 0.7), indicating moderate agreement with the items in this scale. Thus
on average, pharmacists tended to have a moderately positive
attitude towards medication monitoring. The mean
MMAM-external score was 3.2 (SD 0.8), indicating neither
agreement nor disagreement to the items on this scale. Thus,
the respondents were neutral about conduciveness of their
work environment- and patient acceptability towards medication monitoring.

Fig. 3 Flowchart of respondent numbers to survey
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Subjective norms and self-efficacy

Overall respondents were neutral about whether GPs in
their locality think that the respondent personally should
assess adherence during repeat dispensing (mean 4.2 (SD
1.5)) (scale 1–7). In response to whether respondents perceive that they are expected to assess adherence during repeat dispensing, respondents tended to be positive (mean
5.5 (SD 1.5)), while similarly respondents tended to perceive that patients would approve of the respondent personally assessing their adherence (mean 5.2 (SD 1.5)).
In response to whether other pharmacists examine dispensing records to assess adherence, respondents tended
to be positive (mean 5.2 (SD 1.5)), although in response
to whether other pharmacists ask their patients questions about adherence, respondents were less positive
(mean 4.8 (SD 1.4)). However, responses tended to be
more neutral to the question about whether other pharmacists discuss medication beliefs that influence adherence with their patients (mean 4.4 (SD 1.5)).
Finally respondents tended to rate examining dispensing records to evaluate adherence to be an easy
task (mean 5.5 (SD 1.5)), while asking patients questions about their adherence was rated to be less easy
(mean 5.0 (SD 1.5)), and discussing medication beliefs with patients was further rated to be less easy
(mean 4.7 (SD 1.6)).
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Table 3 Summary of pharmacist respondent demographics
Gender % (n)
Male

30.6 (79)

Female

66.7 (172)

Years since qualification % (n)
<5 years

27.5 (71)

5-<15 years

36.4 (94)

15-<25 years

17.8 (46)

25-<35 years

9.7 (25)

35 years+

6.2 (16)

Pharmacist Role % (n)
Support/Relief

57.4 (148)

Supervising/Superintendent/Owner

30.2 (78)

Locum

12.0 (31)

Pharmacy type % (n)
Independent

57.4 (148)

Chain

26.7 (69)

Symbol

8.1 (21)

Various

7.0 (18)

Pharmacy Location % (n)
High Street

38.0 (98)

Shopping/Retail Centre

17.4 (45)

Residential

21.3 (55)

Rural

19.0 (49)

Other

3.5 (9)

No. of items dispensed per day, mean (sd)

225.3 (112.5)

No. of pharmacists worked with, median (IQR)

1 (0, 1)

Number of technicians, median (IQR)

1 (1, 2)

Hours worked per week, mean (sd)

33.3 (12.6)

% time spent completing admin tasks, mean (sd)

22.8 (18.4)

Ambulatory BP services, % (n)

19.0 (49)

% may not add up to 100% due to missing data (n): gender (7), years since
qualification (6), pharmacy type (2), pharmacist role (1), pharmacy location (2),
number of items (10), number of pharmacists (9), number of technicians (7),
number of staff (9), number of hours worked per week (10), proportion of time
(10). Support pharmacist is the common title for non-supervising pharmacists.
Relief pharmacists tend to rotate between branches of a chain pharmacy to
cover days off. Locum pharmacists are not employed by a single pharmacy
and tend to operate as independent contractors or via agencies

Factorial vignette
Examining dispensing records to assess adherence

The mean likelihood to examine the patient’s dispensing
records to assess adherence to antihypertensive medication over the previous months was 6.4 (SD 2.9, scale 1–10)
in response to the factorial vignettes (n = 1274). An ICC of
0.59 was obtained from a null multilevel linear regression
model indicating that 59% of the variation in responses is
driven by respondent level characteristics. In the multivariable multilevel linear regression model (Table 4 - Model
1), pharmacists were more likely to examine dispensing

records to assess adherence for each additional day the patient was late to collect the repeat prescription, if the pharmacy was fully staffed, while patient concerns and
necessity beliefs appeared to increase the likelihood responses. An increasing number of patients waiting was
negatively associated with likelihood responses. For the respondent-level factors, female pharmacists, respondents
working with other pharmacists, working longer hours
and stronger agreement that other pharmacists examine
dispensing records to assess adherence were associated
with higher likelihood responses. Providing 24 h ABPM
and stronger agreement that local GPs would approve
pharmacists evaluating adherence were associated with
lower likelihood responses.
Questioning patients about adherence

The mean likelihood to ask the patient questions about their
adherence was 5.3 (SD 2.9) in response to the factorial vignettes (n = 1274). An ICC of 0.44 was obtained from a null
multilevel linear regression model indicating that 44% of the
variation in responses is driven by respondent level characteristics. In the multivariable multilevel linear regression
model (Table 4 - Model 2), pharmacists were more likely to
ask patients questions about their antihypertensive adherence for each additional day the patient was late to collect
the repeat prescription, if the pharmacy was fully staffed, and
if the patient previously expressed concerns or doubts about
the need for antihypertensive medication. Vignette factors
with a negative influence on likelihood responses were an increasing number of patients waiting and a longer time since
antihypertensive treatment was initiated. Pharmacists with
higher MMAM-internal scores and stronger agreement that
other pharmacists ask their patients about antihypertensive
adherence were more likely to ask their patients questions
about adherence. Similar to the first outcome, providing 24 h
ABPM was associated with lower likelihood scores while
working with more pharmacists and working longer hours
appears to be associated with higher likelihood responses.
Explore beliefs about medication that influence adherence

The mean likelihood to discuss medication beliefs with
patients was 4.7 (SD 2.8) in response to the factorial vignettes (n = 1269). An ICC of 0.47 was obtained from a
null multilevel linear regression model indicating that
47% of the variation in responses is driven by respondent level characteristics. In the multivariable multilevel
linear regression model (Table 4 - Model 3), pharmacists
were more likely to discuss medication beliefs with their
patients for each additional day the patient was late to
collect the repeat prescription, if the pharmacy was fully
staffed, and if the patient previously expressed concerns
or doubts about the need for antihypertensive medication. Vignette factors with a negative influence on likelihood responses were an increasing number of patients
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Table 4 Multivariable multilevel linear regression models testing the influence of the vignette factors (level 1) and respondent
factors (level 2) on likelihood to perform three adherence monitoring behaviours in response to the factorial vignettes
Model 1 (n1 = 1005, n2 = 203)
Examine dispensing records
StdX

Coef

95% CI

Model 2 (n1 = 1006, n2 = 203)
Question patient adherence
StdX

p

Coef

95% CI

Model 3 (n1 = 986, n2 = 199)
Discuss medication beliefs
StdX

p

Coef

95% CI

p

Vignette Factors - Level 1
Female Patient

0.07

0.13

−0.10 − 0.37

0.275

0.04

0.08

− 0.18 − 0.35

0.538

0.07

0.13

−0.12 − 0.39

No. of prescription items

0.03

0.01

−0.04 − 0.07

0.607

0.04

0.02

−0.04 − 0.08

0.560

0.07

0.03

− 0.03 − 0.09

No of Days Early/Late

0.46

0.12

0.091–0.15

< 0.001

0.69

0.18

0.15–0.22

< 0.001

0.59

0.16

0.12–0.19

Time on treatment (yrs)

0.00

0.00

−0.07 − 0.07

0.998

−0.22

−0.12 − 0.20 – −0.05

0.002 − 0.14

−0.08 − 0.15 – −0.003

0.303
0.324
< 0.001
0.040

Waiting/Phone
Phone to collect later

−0.09

− 0.18

− 0.47 − 0.11

0.226

0.13

0.28

−0.05 − 0.61

0.096

Phone for daughter to
collect

−0.02

− 0.04

− 0.34 − 0.26

0.797

− 0.05

−0.10

− 0.44 − 0.24

0.556

No of Patients Waiting

− 0.22 − 0.13 − 0.20 – −0.06

Fully-staffed

0.17

0.35

0.11–0.59

< 0.001 − 0.29 − 0.17 − 0.25 – −0.09
0.004

0.22

0.44

0.17–0.71

< 0.001
0.001

0.04

0.08

−0.23 − 0.39

− 0.18 − 0.39 − 0.71 – −0.07
−0.37 − 0.22
0.26

0.52

0.614
0.017

−0.30 – −0.14

< 0.001

0.26–0.78

< 0.001

Medication Beliefs
Medication Concerns

0.12

0.26

−0.04 − 0.55

0.093

0.15

0.33

−0.007 − 0.67

Necessity Doubts

0.13

0.28

−0.01 − 0.56

0.058

0.31

0.64

0.32–0.97

−0.01

− 0.03

− 0.37 − 0.31

0.876

0.10

0.23

−0.15 − 0.61

0.239

0.08

0.19

−0.17 − 0.56

0.299

0.08

0.18

−0.17 − 0.52

0.318

0.11

0.26

−0.13 − 0.65

0.193

0.10

0.24

−0.13 − 0.61

0.211

−0.02

− 0.04

− 0.38 − 0.30

0.809

0.03

0.08

−0.30 − 0.46

0.683

0.05

0.12

−0.24 − 0.48

0.516

0.055

0.36

0.78

0.46–1.10

< 0.001

< 0.001

0.40

0.83

0.53–1.14

< 0.001

Patient Relationship
Regular Patient
Regular and WellKnown
Regular and
Challenging
Month-end Claim

0.06

−0.11

−0.35 − 0.13

0.365

−0.04

0.08

−0.19 − 0.35

0.570

0.04

−0.09

−0.34 − 0.17

0.514

Patient Query

0.09

−0.18

−0.42 − 0.06

0.151

0.05

−0.10

−0.37 − 0.17

0.481

0.12

−0.23

−0.49 − 0.03

0.077

Female Pharmacists

0.31

0.66

0.07–1.25

0.028

0.16

0.34

−0.24 − 0.92

0.254

0.10

0.22

−0.33 − 0.78

0.434

Years since qualified

0.10

0.01

−0.02 − 0.03

0.486

0.03

0.00

−0.02 − 0.02

0.848

−0.13

−0.01

− 0.03 − 0.01

0.311

−0.19

−0.42

− 0.99 − 0.15

0.147

0.16

0.36

−0.21 − 0.93

0.216

0.16

0.35

−0.18 − 0.89

0.195

Respondent Factors
- Level 2

Chain Pharmacy
Support Pharmacist

−0.08

−0.16

− 0.71 − 0.39

0.563

− 0.01

−0.02

− 0.56 − 0.52

0.935

− 0.13

−0.26

− 0.77 − 0.25

0.324

No. of items
dispensed

−0.14

−0.13

− 0.38 − 0.12

0.314

− 0.03

−0.03

− 0.28 − 0.22

0.808

− 0.14

−0.12

− 0.35 − 0.11

0.295

No of other
pharmacists

0.32

0.35

0.05–0.64

0.021

0.25

0.27

−0.02 − 0.56

0.068

0.19

0.21

−0.07 − 0.48

0.142

− 0.40 − 0.17

0.420

− 0.12

−0.13

− 0.39 − 0.14

0.348

−0.002 − 0.04

0.086

0.14

0.01

−0.01 − 0.031

0.258

−1.25 – −0.001

0.050 − 0.12

−0.29

− 0.89 − 0.30

0.329

No of technicians

0.18

0.19

−0.10 − 0.48

0.199

−0.11

−0.12

Hours worked per
week

0.35

0.03

0.01–0.05

0.008

0.23

0.02

−0.30

−0.76

Ambulatory BP
services

−1.39 – −0.12

0.019

−0.25 − 0.63

MMAM-internal

0.28

0.38

−0.03 − 0.79

0.067

0.37

0.51

0.10–0.92

0.015

0.42

0.59

0.20–0.97

0.003

MMAM-external

0.10

0.12

−0.26 − 0.49

0.542

0.26

0.32

−0.06 − 0.70

0.101

0.25

0.30

−0.05 − 0.66

0.092

IN1 - GPs

−0.29

−0.19 − 0.37 – −0.001

N2 - Pharmacists

0.26

0.17

−0.05 − 0.39

IN3 - Patients

0.23

0.16

−0.05 − 0.36

Descriptive Norms

0.77

0.52

0.31–0.73

Self-Efficacy

0.26

0.17

−0.03 − 0.38

0.049 − 0.10

−0.06

− 0.25 − 0.12

0.507

0.15

0.09

−0.08 − 0.27

0.298

0.122

−0.07

−0.04

− 0.26 − 0.17

0.692

0.09

0.06

−0.15 − 0.26

0.587

0.145

0.25

0.17

−0.04 − 0.38

0.120

0.07

0.04

−0.15 − 0.24

0.665

< 0.001

0.52

0.38

0.16–0.60

0.001

0.40

0.27

0.07–0.47

0.010

0.094

0.12

0.08

−0.12 − 0.28

0.436

0.27

0.17

−0.01 − 0.37

0.107

n1 = number of vignettes, n2 = number of respondents. StdX = Standardised coefficients. IN=Injunctive norms. To aid interpretation of regression output,
estimates of variables with corresponding p-values of less than 5% have been highlighted in bold. n is smaller due to missing data across study measures.
Missing data (n2): MMAM-internal (16), MMAM-external (12), gender (7), years since qualified (6), chain (2), no. of items dispensed (10), no. of other
pharmacists (9), no. of technicians (7), hours worked per week (10), descriptive norms-model 3 only (4)
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waiting, a longer time since antihypertensive treatment
was initiated and if the patient did not present personally to collect the medication. Respondent factors that
positively influenced likelihood to discuss medication beliefs were pharmacists with higher MMAM-internal
scores and stronger agreement that other pharmacists
discuss medication beliefs that influence antihypertensive adherence with patients.

Discussion
Principal findings

In this factorial survey, responses to the MMAM, a validated and structured questionnaire to evaluate pharmacists’
attitudes towards medication monitoring, indicate that
community pharmacists in the Republic of Ireland had
moderately positive attitudes towards medication monitoring. However respondents’ were neutral about the busyness
of the work environment and patient acceptability being
conducive towards medication monitoring. In factorial vignette analysis, respondents’ attitudes towards medication
monitoring were important influences as to whether they
would monitor antihypertensive medication adherence by
examining refill-patterns from pharmacy records, by asking
patients questions about their adherence or their medication beliefs. Additionally, respondents’ normative beliefs,
beliefs of whether other pharmacists also performed these
behaviours, were important influences. Furthermore, a
number of contextual factors influenced respondents’ likelihood to perform the three adherence monitoring behaviours, including time-pressures and the number of days late
the patient collected their repeat prescription.
Pharmacist beliefs about adherence monitoring

A previous survey identified that Irish pharmacists were
eager to provide enhanced services such as medication
monitoring in community pharmacies [20]. In the
current study, the MMAM was used to evaluate attitudes
towards medication monitoring [46], and identified that
pharmacists were moderately positive towards medication
monitoring, however were neutral about conduciveness of
their work environment- and patient acceptability towards
medication monitoring. Few studies have previously
evaluated community pharmacists’ beliefs specifically regarding medication adherence monitoring during repeat
dispensing. A survey of US and Australian pharmacists
similarly identified overall positive attitudes toward their
role in adherence monitoring [27, 45]. In addition, Australian pharmacists reported that they believed that doctors
and patients would also be positive about pharmacists
monitoring adherence [45]. In contrast, respondents in
the current study were less positive about GPs approving
of them monitoring adherence. Similar experiences have
been reported by some pharmacists implementing Medicines Use Reviews (MUR) and the New Medicines Service
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(NMS) in England, who perceived they were encroaching
professional boundaries [21–23].
Barriers and facilitators towards adherence monitoring

In response to the factorial vignettes, respondents were
more likely to evaluate refill-adherence via dispensing records rather than interacting with patients to subjectively
assess their adherence behaviour or their medication beliefs.
This corresponds with previous findings that reviewing dispensing records was the most common strategy employed
by pharmacists to identify non-adherence in comparison to
asking questions regarding adherence behaviour or barriers
to adherence [45]. Furthermore, the ICCs indicate that responses to examining dispensing records were influenced
less by contextual factors than the two interactive behaviours requiring the pharmacist to ask the patient questions.
Attitudes, normative beliefs and self-efficacy

Across the three adherence monitoring behaviours, the
MMAM-external, did not influence responses. In contrast, a
higher MMAM-internal score, which indicates higher motivation, role perception, and responsibility towards medication
monitoring, had a strong positive effect on responses, although not statistically significant for the examination of dispensing records. Thus, pharmacists’ personal attitudes
towards medication monitoring are more important influences than their perceptions of their environment in determining their likelihood to monitor adherence. Previous
studies, have in contrast found both to be significantly associated with adherence- and medication monitoring [27].
However, a number of the MMAM-external items do not
directly relate to adherence monitoring and other theoretical
influences of behaviour including normative and control beliefs were not evaluated in these studies [28]. Positive descriptive norm beliefs in particular, had a strong positive
effect on responses to the vignettes. Pharmacists reported
higher intentions to perform each of the adherence monitoring behaviours in response to the vignettes if they perceived
that other pharmacists performed these behaviours. In contrast, injunctive norms, and self-efficacy beliefs were not significant influences.
Contextual influences

Across the three adherence-monitoring behaviours, a
number of contextual factors embedded within the vignettes were consistently identified as barriers and facilitators to monitoring adherence. The patient’s refillbehaviour, modelled as the number of days early or late
collecting their prescription, had a significant and relatively large effect on responses. This is consistent with
our pilot study [18] and a previous US study [27]. This
factor is a significant indication for pharmacists that a
patient may have less than optimal adherence and a significant cue to evaluate patient adherence. Time-
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pressures had a negative influence on responses, specifically an increasing number of patients waiting for prescriptions and the pharmacy being short-staffed. Timepressures have previously been highlighted as a barrier
to medication and adherence monitoring [27, 45], and
implementation of enhanced services and interventions
in community pharmacy settings [15, 16, 21, 22].
Patients’ medication beliefs also influenced whether
the pharmacist would question the patient about their
adherence or medication beliefs. This contrasts previous
findings that pharmacists tend to consider logistical reasons for non-adherence rather than motivations and beliefs [42–45]. Perceived patient medication beliefs
however had a smaller influence on examining dispensing records and was underpowered due to overestimation of its predicted effect in power calculations.
Similarly, a longer time on treatment negatively influenced whether pharmacists would question patients but
not if they would examine dispensing records. This may
reflect that generally, respondents were more inclined to
perform this non-interactive behaviour over the two patient-interactive behaviours and that time since treatment initiation thus only becomes important when
deciding to interact with patients. This corresponds with
previous studies highlighting that pharmacists are more
likely to counsel on new prescriptions rather than repeat
prescriptions [49].
Demographic influences

Respondent demographic factors did not have a consistent influence on likelihood to perform the three adherence behaviours. Female respondents and those who
worked longer hours were more likely to examine dispensing records to evaluate adherence. However, gender
did not influence the two adherence-monitoring behaviours that required the pharmacist to interact with the
patient to discuss adherence behaviour and medication
beliefs. The small positive influence of working longer
hours may reflect pharmacists who are more familiar
with their patients, although the patient-familiarity vignette factor did not influence responses. Working with
more pharmacists appears to have a positive influence
on responses, likely because of extra time to interact
more with patients. This finding mirrors qualitative findings following the implementation of the NMS in England, which highlighted that having two pharmacists on
duty was perceived to facilitate the implementation of
the service [21]. The provision of 24 h ABPM in the
current study appears to negatively influence responses,
possibly reflecting an additional time-pressure associated
with providing this service. This contrasts with previous
findings on the provision of enhanced services in
Australia [45], and England [21]. However, these settings
differ from the Irish setting in terms of the funding of

Page 11 of 14

enhanced pharmacy services, where models of remuneration from the public health system exist. In Ireland patients privately pay for enhanced services such as 24 h
ABPM, which may be perceived by Irish pharmacists as
supplementary rather than fundamental tasks.
Strengths and limitations

A strength to this study is the use of a factorial survey
methodology, which has high internal validity resulting
from systematic variation of vignette variables in each
situation, and randomly assigning each vignette to respondents. Factorial surveys can also achieve large sample sizes improving generalisability of findings [33–36].
However, factorial vignettes do not test actual behaviour;
rather they assess behavioural intention in response to
hypothetical situations. Behavioural intention has been
shown to be a strong predictor of actual behaviour [28],
and for clinicians is considered a valid proxy measure of
actual behaviour [50]. Furthermore, the vignettes are
hypothetical scenarios rather than real observations.
However, they were designed by experienced community
pharmacists and were intended to reflect everyday situations that pharmacists encounter, rather than abstract
hypothetical scenarios. It is also possible that the scenarios do not reflect practice [35]. In this regard, we undertook piloting obtaining positive feedback from pharmacy
interns on the realistic nature of the vignette scenarios.
Additionally, in the current survey, respondents provided a high mean rating of 8.0 (SD 2.1, possible range
1–10) regarding the realistic nature of the scenario in relation to their practice. Social desirability bias is also a
potential limitation with pharmacists overestimating responses to conform to ideals. It has been argued however that this form of bias may be less of an issue for
factorial vignettes in comparison to real-life where respondents may be accountable for their decisions [34].
Additionally there are limitations to how the constructs of
subjective norms and perceived behavioural control were
measured. It would have been preferable to undertake qualitative work to elicit salient beliefs and to employ a number
of different questions to obtain reliable and internally consistent measures of these constructs [47]. Finally, the desired
target sample size to achieve a statistically representative
sample was not achieved while also reducing statistical
power. As a result, some of these factors may indeed have a
small effect on the vignette responses, but a larger sample
size would be required to confirm or reject this.
Practice and research implications

Currently pharmacists in Ireland are not remunerated
for providing adherence services and no structured adherence-monitoring program has been implemented in
this setting. These findings could be used to inform the development of a structured pharmacy adherence-monitoring
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programme to underpin an adherence intervention. Firstly,
pharmacists appear more likely to evaluate refill-adherence via
dispensing records rather than interacting with patients, and
this behaviour is less likely to be influenced by contextual factors including time-pressures such as other patients waiting
and staffing levels. Priority should be given to identifying poor
refill-adherence initially, and patients identified to have potential adherence issues could be followed-up with standardised
questionnaires, to evaluate adherence behaviour and patientspecific barriers. However, the number of days late may not
be readily accessible to pharmacists in the dispensing
workflow [42]. To enable adherence monitoring in Irish
community pharmacy, development of dispensing applications, which generate refill-adherence metrics and graphs,
such as the Proportion of Days Covered and Group-based
Trajectory Models is required.
Secondly, although contextual time-pressures had less of
an influence on intentions to examine dispensing records,
nonetheless the number of patients and staffing levels were
significant negative influences. In addition, respondent level
factors such as working with fewer pharmacists and the
provision of an enhanced service (24 h ABPM) negatively
influenced likelihood to examine dispensing records, perhaps reflecting the impact of time-pressures within the
community pharmacy. Thus, the feasibility of implementing
a structured adherence-monitoring programme in Irish
community pharmacy may depend on extra resourcing or
reorganisation of current workflow practices. In terms of
extra resourcing, this could be funded similarly to other
advanced services, such as the influenza vaccination
programme, where pharmacists are reimbursed by the state
health service per eligible patient vaccinated. However further research would be required to underpin the development and remuneration of such a service.
Finally, pharmacists’ beliefs regarding medication adherence monitoring influenced their likelihood to monitor adherence. In previous surveys, pharmacists reported
that they were keen to perform enhanced services such
as medication monitoring, and the community pharmacy
has been advocated as an ideal location for such an
intervention [20]. However, respondents to the current
survey were moderately positive about medication monitoring and neutral regarding the conduciveness of the
community pharmacy environment for medication monitoring. Addressing pharmacists’ behavioural and normative beliefs, could facilitate the implementation of a
structured adherence-monitoring programme in community pharmacy. Further work is needed to develop
training courses to facilitate an adherence-monitoring
programme that could address these areas.

Conclusion
Pharmacists potentially can play a role in identifying appropriate patients for adherence interventions and their reasons
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for non-adherence. This survey identified that positive
pharmacist attitudes and normative beliefs can facilitate adherence monitoring within the current community pharmacy workflow; however contextual time-barriers may
prevent adherence monitoring. Future research should consider these findings when designing a pharmacist-led adherence intervention to be integrated within current pharmacy
workflow; alternatively novel working arrangements to facilitate adherence interventions within this setting should be
considered.
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