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A B S T R A C T

Background: Evidence suggests that community pharmacy service quality varies, and that this may relate to
pharmacy ownership. However little is known about wider organisational factors associated with quality.
Objective: To investigate organisational factors associated with variation in safety climate, patient satisfaction
and self-reported medicines adherence in English community pharmacies.
Methods: Multivariable regressions were conducted using data from two cross-sectional surveys, of 817 phar-
macies and 2124 patients visiting 39 responding pharmacies, across 9 diverse geographical areas. Outcomes
measured were safety climate, patient satisfaction and self-reported medicines adherence. Independent variables
included service volume (e.g. dispensing volume), pharmacy characteristics (e.g. pharmacy ownership), patient
characteristics (e.g. age) and areal-specific demographic, socio-economic and health-needs variables.
Results: Valid response rates were 277/800 (34.6%) and 971/2097 (46.5%) for pharmacy and patient surveys
respectively. Safety climate was associated with pharmacy ownership (F8,225= 4.36, P< 0.001), organisational
culture (F4, 225= 12.44, P< 0.001), pharmacists' working hours (F4, 225= 2.68, P=0.032) and employment of
accuracy checkers (F4, 225= 4.55, P=0.002). Patients’ satisfaction with visit was associated with employment
of pharmacy technicians (β=0.0998, 95%CI= [0.0070,0.1926]), continuity of advice-giver (β= 0.2593,
95%CI= [0.1251,0.3935]) and having more reasons for choosing that pharmacy (β= 0.3943,
95%CI= [0.2644, 0.5242]). Satisfaction with information received was associated with continuity of advice-
giver (OR=1.96, 95%CI= [1.36, 2.82]), weaker belief in medicines overuse (OR=0.92, 95%CI= [0.88,
0.96]) and age (OR=1.02, 95%CI= [1.01, 1.03]). Regular deployment of locums by pharmacies was associated
with poorer medicines adherence (OR=0.50, 95%CI= [0.30, 0.84]), as was stronger patient belief in medi-
cines overuse (OR=0.88, 95%CI=[0.81, 0.95]) and younger age (OR=1.04, 95%CI= [1.01, 1.07]). No pa-
tient outcomes were associated with pharmacy ownership or service volume.
Conclusions: This study characterised variation in the quality of English community pharmacy services identi-
fying the importance of skill-mix, continuity of care, pharmacy ownership, organisational culture, and patient
characteristics. Further research is needed into what constitutes and influences quality, including the develop-
ment of validated quality measures.
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Introduction

The quality and safety of healthcare is known to vary across pro-
vider organisations in many countries in hospital1–3 and primary
care4–6 settings. Furthermore, a range of organisational characteristics,
such as size, ownership, leadership style and staffing, have been shown
to be associated with variation in healthcare quality, although the
evidence is inconclusive.7 The research evidence from primary care is
particularly sparse, although studies of United Kingdom (UK) General
Medical Services quality and outcomes framework (QOF) data have
found that some general practice characteristics, e.g. size, patient-
practitioner ratio, staffing levels and team climate, may be associated
with variation in performance.5,8–11 Erosion of public trust in the
quality and safety of healthcare systems,12 coupled with rising health-
care demand and budgetary constraints, have pushed healthcare quality
to the forefront of the policy agenda. This is particularly the case in the
United States (US) and UK, where quality is increasingly measured and
monitored in primary and secondary healthcare settings to identify
areas for improvement and to reward good practice.13,14 However,
despite an increasing awareness of variability in service quality in
community pharmacy, it is not monitored routinely nor is there a good
understanding of how it may be improved.
UK community pharmacies are for profit organisations ranging from

independently-owned pharmacies with 1–5 branches (‘independents’),
through small-/medium-sized chains, to pharmacies belonging to large
national chains (‘multiples’) and supermarkets. They provide publicly-
funded healthcare under contract to the National Health Service (NHS)
and local authorities alongside a range of products and services for cus-
tomer purchase. Since 2005, the English contractual framework for com-
munity pharmacy (with variations on this introduced for Scotland, Wales
and Northern Ireland) has included dispensing of prescriptions and also an
increasing range of medicines-related healthcare (e.g. medicines use re-
views (MURs), a pharmacist consultation to improve a patient's under-
standing of and adherence to their medicines) and public health services.
Pharmacy multiples provide a greater volume of services than in-
dependents.15–17 However, there are growing concerns, particularly in
relation to some corporate organisations, that workload pressures, staff
shortages and a focus on profit, may adversely affect service quality.15,18,19

There is increasing recognition that this sector should contribute to the
wider healthcare quality agenda.20,21 However, it is not clear which or-
ganisational characteristics within different pharmacy types are associated
with the existing variation in service quality which is a barrier to orga-
nisational development within this sector which could improve quality.
Moreover, a lack of reliable and validated quality measures,22 insufficient
resources within commissioning organisations and issues around the
commercial sensitivity of data have all hampered developments.
Since the seminal definition of healthcare quality in terms of

structures, processes and outcomes was published by Donabedian in the
1960s,23 a number of quality frameworks have been developed and
adopted by healthcare researchers and policymakers. The US Institute
of Medicine proposed 6 features of high quality healthcare services:
safe, effective, patient-centred, timely, efficient and equitable.14

Campbell et al. suggested that there are two key domains of quality:
accessibility and effectiveness.5 The NHS in the UK has widely espoused
a model of healthcare quality covering patient safety, patient experi-
ence and clinical effectiveness.13 Research has shown all 3 to be con-
sistently related, suggesting that any examination of healthcare quality
should consider all 3 together.24 Adopting this model of healthcare
quality, as part of a larger, mixed methods study investigating the or-
ganisational factors associated with variation in clinical productivity in
English community pharmacies,25 this paper reports findings from two
linked surveys of pharmacies and patients, to examine the associations
between organisational characteristics and the quality of community
pharmacy provision in terms of safety climate (patient safety), patient
satisfaction (patient experience) and self-reported medicines adherence
(clinical effectiveness).

Methods

Study design

This was a cross-sectional observational study involving 2 linked/
nested surveys, 1 of community pharmacies and 1 of pharmacy pa-
tients.

Setting

The study was conducted in 2014, in 9 geographically diverse pri-
mary care administrative areas, purposively selected to cover a range of
affluent/deprived areas of dense/sparse populations.

Participants

All community pharmacies located within the 9 study areas were
included in the pharmacy survey (n=817) bar those belonging to 4
national chains which had declined to participate (approx. 40% of ori-
ginal sample). Contact details were obtained from NHS healthcare
commissioners (administrative bodies responsible for the planning and
commissioning of healthcare in localities), with permission of local
pharmaceutical committees (LPCs; community pharmacy representative
bodies responsible for negotiating local services with healthcare com-
missioners and providing advice to community pharmacies) and the
questionnaire addressed to the pharmacist/pharmacy manager.
Forty-one community pharmacies were randomly selected – strati-

fied by study area and pharmacy ownership type (independent, small/
medium chain, large multiple/supermarket) – from pharmacy survey
respondents (n=277) and invited to participate in the patient survey.
Where a selected pharmacy declined to participate, they were sub-
stituted by another randomly chosen pharmacy of the same type, from
the same study area. If pharmacies of a particular type were used up, a
‘next best’ (by organisational type and area) approach was taken to
maintain the overall distribution of the sample. This was applied in one
instance where an independent pharmacy was replaced by a small chain
pharmacy in the same area.
Each pharmacy was asked, following training, to distribute a self-

completion questionnaire to 2 samples of 30 consecutive walk-in pa-
tients (aged 18 + years) following receipt of either a) a dispensed
prescription or b) an MUR.

Power calculations

The pharmacy survey sample size was determined a priori to have
90% power to detect a correlation as small as 0.16 between organisa-
tional factors and service volume (the primary outcome used in another
part of the study, unrelated to this paper),16 based on a 5% level of
statistical significance and assuming a non-response rate of 50% (77%
power assuming a non-response rate of 66%). An ideal power may
commonly be considered to be between 80 and 90%.
For the patient survey, the sample size calculation was based on

detecting a 2 point difference in patient-average satisfaction with in-
formation about medicines (SIMS) scores (see description of outcome
measure below) between any pair of ownership types. Assuming that
the population standard deviation of SIMS scores is 5 points, in 40
pharmacies, 30 patients per pharmacy would be required to detect such
a difference with 80% power, at the 5% level of statistical significance.
Assuming, further, a non-response rate of 50%, 2400 patients in total
would need to be surveyed (1,200 having had a prescription dispensed
and 1,200 having had a MUR).

Variables and data sources

The primary outcome measures chosen for this study as measures of
service quality (in terms of patient safety, patient experience and
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clinical effectiveness) were all selected on the basis of the limited
availability of validated tools. Permission for use was granted by all
respective authors.
As a measure of patient safety, data on safety climate were collected

as part of the pharmacy survey using the validated Pharmacy Safety
Climate Questionnaire (PSCQ)26 which captures the pharmacy's col-
lective attitudes and behaviours regarding patient safety. Twenty-four
items, scored on a 5-point Likert scale (1= strongly disagree to
5= strongly agree), elicit 4 domains of safety climate: organisational
learning (13 items; range 1–53; willingness to develop and maintain
safety), blame culture (4 items; range 1–20; propensity to blame in-
dividuals following an incident), working conditions (4 items; range
1–17; extent to which working environment supports safe working) and
safety focus (3 items; range 1–13; priority given to safety in day-to-day
work). Higher domain scores correlate with safer working conditions
except ‘blame culture’ (reverse scored). Details of the content and dis-
tribution of the pharmacy questionnaire are published elsewhere.16

Information was also collected on the key organisational characteristics
to be used as independent variables in the analysis and which have been
shown in previous research to influence care provision.15,27–33 These
included items on:

• Ownership type (supermarket, multiple (>200 branches), medium
chain (26–200 branches), small chain (6–25 branches), independent
(<6 branches));
• location (geographical and physical);
• contract and opening hours;
• staffing and skill-mix (numbers and types of pharmacists and other
pharmacy staff);
• use of locums (number, frequency and regularity of locum use);
• working hours/patterns of main pharmacist (hours worked/week;
shift patterns);
• management structure (pharmacy manager is pharmacist or not;
pharmacist managed by pharmacist or non-pharmacist);
• pharmacist/GP integration; and
• organisational culture, measured using a validated 3-item (1–10)
semantic differential scale (Pharmacy Service Orientation (PSO)34)
capturing respondents' perceptions of their pharmacy's ‘orientation’
(patient-product), ‘focus’ (quality-quantity) and pharmacist's work
(professional-technical). The mean of the 3 items was calculated,
with higher PSO scores indicating greater alignment to the phar-
maceutical care paradigm.

Two validated outcome measures of patient experience, a general
community pharmacy patient satisfaction scale35 and the Satisfaction
with Information about Medicines Scale (SIMS),36 were included in the
patient survey. The patient satisfaction scale lists 15 statements on a 5-
point Likert rating scale (1= strongly disagree, 5= strongly agree),
with a ‘not applicable’ option (scored 3, equivalent to ‘neither agree nor
disagree’). Following re-coding of 2 reverse-scored items, the mean item
response was calculated to give an overall satisfaction score (1–5), with
higher scores indicating higher levels of self-reported satisfaction with
the pharmacy visit. The SIMS lists 17 statements rated according to the
amount of information received: responses indicating satisfaction
(‘about right’ or ‘none needed’) scoring 1 and responses indicating
dissatisfaction (‘too much’, ‘too little’ or ‘none received’) scoring 0.
These were summed to give a total satisfaction score (0–17), where
higher scores indicate higher levels of self-reported satisfaction with
information received. Due to a highly negatively skewed distribution,
this score was recategorised (0–5; 6–10; 11–16; 17).
The final quality outcome measure selected for this study was the

validated Medication Adherence Report Scale (MARS),37 used as a
measure of clinical effectiveness. The MARS lists 5 statements rated ac-
cording to the frequency with which respondents engage in non-adherent
behaviour. Responses are scored from 1 (always) to 5 (never) and
summed (5–25), where higher scores indicate higher levels of self-

reported adherence. Due to a highly negatively skewed distribution, this
score was dichotomised (≤20= ‘low adherers’; >20= ‘high adherers’).
The 8-sided patient questionnaire distributed by the pharmacist/

pharmacy staff in each participating pharmacy and returned directly to
the research team using a reply-paid envelope (no follow-up), also
collected the following patient characteristics used as independent
variables in the analysis:

• Reasons for visiting the pharmacy (service received, usual pharmacy
or not, choice of pharmacy)
• Medication and information/advice received (number of medicines
taken, new or repeat medication received, nature of information/
advice received, category and continuity of advice-giver)
• Beliefs about Medicines Questionnaire (BMQ)38
• Background data (socio-demographic, existing conditions)
The BMQ lists eight statements which respondents are asked to rate

according to the strength of their views about medicines in general as
follows: ‘strongly agree’, ‘agree’, ‘uncertain’, ‘disagree’, ‘strongly dis-
agree’. Responses are scored from 5 (strongly agree) to 1 (strongly
disagree). Two scales (‘general harm’ and ‘general overuse’), ranging
from 4 to 20, were derived through summation of four of these items
each, where higher scores indicate stronger beliefs that medicines are
harmful or that medicines are overused by doctors, respectively.
Both questionnaires were piloted with convenience samples of 9

community pharmacists and 9 pharmacy users, using cognitive inter-
viewing.39 The questions were re-drafted, through an iterative process,
during the cognitive interviewing period, to allow suggested changes to
be piloted in later interviews.
Pharmacy level service activity data (dispensing, MUR volume) for

April 2012–March 2013 (the most recent financial year with a full set of
data available) were obtained, with appropriate approvals, from the
NHS Business Services Authority. In addition, determinants of the de-
mographic, socioeconomic and health needs status of local populations
(super output areas) were obtained from national secondary datasets.16

Independent variables from these datasets were also examined for as-
sociations with the primary outcomes.
Pharmacy survey data were linked by pharmacy premises postcode

and organisational code to service activity and socio-demographic and
health needs data. This combined dataset was linked to data from the
patient questionnaire using the pharmacy premises organisational code.
All data were anonymised post linkage.

Analysis

A series of multivariable regression analyses on each of the four
outcome variables (PSCQ, patient satisfaction, SIMS and MARS) were
conducted (STATA v.1340). The unit of analysis for the PSCQ was the
pharmacy. For overall patient satisfaction, SIMS and MARS, the unit of
analysis was the patient. Patients were clustered within pharmacies and
this multi-level structure was taken into account in analyses. In-
dependent variables included service volume (e.g. dispensing volume),
pharmacy characteristics (e.g. pharmacy ownership, organisational
culture, skill-mix), patient characteristics (e.g. age, pharmacy use, be-
lief in medicines overuse) and areal-specific demographic, socio-eco-
nomic and health-needs variables, derived from the pharmacy survey,
patient survey and secondary datasets as described above. Where ap-
plicable, regression models controlled for the type of questionnaire
distributed (dispensing or MUR).
Because of the large number of independent variables, univariable

multivariate linear (for PSCQ), linear (for overall satisfaction), ordered
logistic (for SIMS) or binary logistic (for MARS) regression models were
first fitted to determine which pharmacy-level organisational variables,
patient variables and/or areal-specific demographic, socio-economic
and health-needs variables were associated with each outcome. To
prevent exclusion of any potentially significant predictors (at p< 0.05)
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in the final multivariable models, a conservative p-value of 0.2 was
employed to indicate a significant association in univariable analyses,
as is common statistical practice. For each outcome, independent
variables meeting this criterion were then included in an appropriate
multivariable regression model to determine if their association per-
sisted upon controlling for other factors. Study site and pharmacy
ownership type were added to the model at this point. Variables were
retained in the ‘final’ model, along with ownership type and study site
and after removal of collinear ones, if significance at p=0.05 was then
achieved.

Data weighting

In the analysis of the pharmacy survey data, probability weights
were applied to make the sample of respondent pharmacies more re-
presentative of the population of pharmacies in their area. The weight
was calculated as the ratio of the number of each pharmacy type within
the locality to the number of each pharmacy type within the locality
who responded to the survey (i.e. the inverse of the probability of re-
sponse). For the patient survey, weights were created that represented
only the responses of the patients from the individual participating
pharmacies. The resulting weight (which was equivalent for each pa-
tient attending the same pharmacy) was derived as the inverse of the
ratio of the percentage of the overall response at each pharmacy to the
percentage of the dispensing volume reported at each pharmacy, used
as a proxy for population size. The denominator here was the total
number of items dispensed across the participating pharmacies.

Ethical approval

Ethical approval was obtained from the National Research Ethics
Service (NRES) (13/WM/0137), endorsed by the University of
Manchester Research Ethics Committee (13025).

Results

Survey response rates and sample characteristics

Of 817 pharmacy questionnaires distributed, 285 were returned
completed with 9 returned undelivered. Eight questionnaires completed
by distance selling pharmacists were excluded, giving a valid response
rate of 277/800 (34.6%).
Seventy-eight responding pharmacies were approached to partici-

pate in the patient survey; 39 were recruited (10 independents; 15
small/medium chains; 14 large multiples/supermarkets) across the 9
study areas. Participating pharmacies distributed 2124 patient ques-
tionnaires: 1160 to patients having prescriptions dispensed and 964 to
those receiving MURs. Of these, 1008 were returned (total response rate
47.5%): 546 from the dispensing sample (47.1%), 462 from the MUR
sample (47.9%).Thirty-seven questionnaires were excluded having
been completed by individuals visiting the pharmacy on another per-
son's behalf, giving a valid response rate of 971/2087 (46.5%).
Descriptive statistics for the organisational characteristics of phar-

macy survey respondents (independent organisational variables) have
been reported previously.16 The characteristics of patient survey re-
spondents (independent patient variables) are reported in Table 1.
Patient survey respondents were aged 18–93 years, averaging

around 65 years. Slightly more women than men responded. Most in-
dicated that they had at least 1 long-term condition, 70% indicating
they had 2 or more.
Respondents were asked to select the reason(s) why they chose to

visit that particular pharmacy. Nine options were available – 3 related
to ease of access, 4 to quality of service, and 2 to value/range of products.
Most (93.7%) selected a reason relating to access; 3/4 (74.8%) selected
a reason relating to service; and 15.2% selected a product-related re-
sponse. Just over half indicated that the reasons for their visit spanned

2 of these categories with only around 1 in 7 selecting reasons from all 3
categories.
More than half of these pharmacy patients were currently pre-

scribed 4 or more medicines with just over 1/5 receiving a new medi-
cine during that visit. Approximately half had either received no in-
formation about their medication or were unable to identify which
member of pharmacy staff they received information from. A further 2/
5 had received information or advice from the pharmacist. Around half
usually received information or advice from the same person in the
pharmacy.
The mean score on the overuse of medication scale of the BMQ was

around 11, slightly lower (i.e. weaker beliefs that medicines are over-
used by doctors) than values reported elsewhere.38 The mean score on
the harm from medication scale of the BMQ was around 9, again
slightly lower (i.e. weaker beliefs that medicines cause harm) than re-
ported previously. Both scales were strongly correlated (r= 0.68),
therefore only the ‘overuse’ subscale was fit in subsequent regressions
to avoid problems with collinearity.

Safety climate (PSCQ)

Mean (standard deviation (SD)) values for each of the 4 domains of
the PSCQ (organisational learning; blame culture; working conditions;
safety focus) were 40.32 (7.19), 5.06 (2.82), 11.72 (3.06) and 9.80
(1.94), respectively, very close to published normative values.41 The
final (significant independent variables only) multivariable multi-
variate linear regression model for all 4 domains of the PSCQ is re-
ported in Table 2.
Taking into account the reverse scoring of ‘blame culture’, re-

spondents who were pharmacy owners/managers reported a more fa-
vourable (safer) safety climate than other employee pharmacists.

Table 1
Characteristics of patients responding to survey and this pharmacy visit.

Variable Sample data n

Why did you choose this pharmacy on this
occasion? Reponses categorised as
‘ease of access’, ‘quality of service’ or
‘range of products’ (Number of
selected categories)

1 287 (30.6%) 939
2 518 (55.2%)
3 134 (14.3%)

How many medicines are you currently
being prescribed?

1 86 (8.9%) 962
2–3 281 (29.2%)
4–10 527 (54.8%)
More than 10 68 (7.1%)

Received medicine(s) for first time? No 750 (78.5%) 956
Yes 206 (21.5%)

Who did you receive information/advice
from?

Don't Know/NA 459 (50.4%) 911
Pharmacist
only

380 (41.7%)

Other Staff
combination

72 (7.9%)

Do you usually receive information/
advice from the same person?

Don't Know/NA 167 (17.5%) 952
No 281 (29.5%)
Yes 504 (52.9%)

Overuse of Medication (BMQ) Mean (SD) 10.9 (3.1) 890
Median (IQR) 11 (9, 13)
Range 4–20

Harm from Medication (BMQ) Mean (SD) 8.8 (2.9) 896
Median (IQR) 9 (7, 10.5)
Range 4–20

Gender Female 502 (52.2%) 961
Male 459 (47.8%)

Age (years) Mean (SD) 64 (14.5) 957
Range 18–93

Number of Long-Term Conditions 0 68 (7.0%) 968
1 217 (22.4%)
2 249 (25.7%)
3 200 (20.7%)
4 131 (13.5%)
≥5 103 (10.6%)
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Compared to independent pharmacies, large multiple and supermarket
pharmacies had more favourable ‘organisational learning’ scores but
less favourable scores for ‘working conditions’. A pharmacy's organi-
sational culture (PSO score) was also significantly associated to its
perceived safety climate, with cultures more closely aligned to the pa-
tient, quality and professional work associated with a more favourable
safety climate across all 4 domains than those more closely aligned to
the medicine, quantity and technical work.
Pharmacies employing an accuracy checking technician (ACT) had a

significantly less favourable safety climate, particularly with respect to
‘working conditions’ and ‘safety focus’. In those where the main phar-
macist worked non-standard hours (e.g. shift work, extended working
days), more favourable ‘safety focus’ scores were achieved. However, as
the average daily working hours of the main pharmacist increased,
‘working conditions’ scores deteriorated.
Finally, with respect to pharmacy-GP surgery relationships, any

deviation from ‘very good’ resulted in increasingly less favourable re-
ported PSCQ scores.

Satisfaction with visit

The mean (SD) item score for satisfaction with visit was 3.81 (0.59),
higher than reported elsewhere.35 The final multivariable linear re-
gression model for satisfaction with pharmacy visit is reported in
Table 3.
Patient characteristics such as age, gender, and number of long-term

conditions were not significantly associated with satisfaction. However,
strength of their belief in the overuse of medication (BMQ score) was,
with more strongly held beliefs significantly associated with decreasing
satisfaction.
Patients who indicated a greater number of reasons for choosing the

pharmacy they visited were significantly more satisfied, as were those
who usually received information or advice from the same person
(compared to those who did not) and those receiving information/ad-
vice from the pharmacist or other member of staff (compared to those
who did not know or had not received any information). Significantly
higher levels of patient satisfaction were reported from pharmacies
which employed a pharmacy technician.
Patient satisfaction was not significantly associated with pharmacy

ownership type and, although univariable analysis had indicated an
association between satisfaction and organisation culture, this re-
lationship did not persist in the multivariable model.

Satisfaction with information received about medicines (SIMS)

Summed SIMS scores ranged from 0 to 17 but were highly skewed
with a median (inter-quartile range (IQR)) score of 17 (12–17). The
final multivariable ordered logistic regression model for SIMS score is
reported in Table 4.
Satisfaction with information received about medication increased

with patients’ age and SIMS scores were also higher for pharmacies
located in areas with older populations. SIMS score decreased with
increasing belief that medicines were overused (BMQ score). Patients
usually receiving information or advice from the same person were
significantly more satisfied with information received than those who
did not.
Satisfaction with information received about medicines was sig-

nificantly related to pharmacy ownership type, with SIMS scores ori-
ginating from small and medium chain pharmacies significantly higher
than those from independents.

Self-reported medicines adherence (MARS)

MARS scores ranged from 5 to 25 but were highly skewed with a
median (IQR) score of 24 (22–25). The final multivariable binary lo-
gistic regression model for MARS score is reported in Table 5.Ta
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Self-reported medicines adherence (MARS classification) improved
with age but decreased the more strongly held a patient's beliefs were
that medicines were overused. Patients who did not usually receive
information or advice from the same person were more likely to be
classified as ‘low adherers’ than those who were unsure or who had
received no information/advice. The only organisational characteristic
significantly associated with self-reported adherence was use of locums,
with patients who had visited pharmacies who regularly (on a daily/
weekly basis) used locums significantly more likely to be classified as
‘low adherers’ according to their MARS score. There was no association
with pharmacy type or service volume.

Discussion

This is the first study to characterise variation in service quality
across English community pharmacies. Using validated measures of
patient safety, patient experience and clinical effectiveness, the study

explored the organisational factors associated with variation in quality.
Data analysis from 2 linked surveys suggests that whilst pharmacy
ownership and organisational culture were associated with safety cli-
mate, continuity of care and skill-mix may be more important for pa-
tient outcomes. No associations were detected between service volume
and quality.
This study has some limitations. Generalisability was compromised

by the nature of samples, with initial sampling of primary care ad-
ministrative areas both purposive, ensuring geographical and socio-
demographic spread, and pragmatic, using existing contacts to ensure
access and support from local pharmacy representatives. Non-partici-
pation by 4 large multiples and a low response rate further threatened
generalisability beyond the 9 study sites. However the distribution of
pharmacy types and activity levels in the sample were comparable to
national figures,16 weights were applied to control for non-response
bias and calculated statistical power was maintained.
Another important limitation relates to the lack of appropriate va-

lidated quality community pharmacy outcome measures. Safety climate
(PSCQ) was used as an internationally validated proxy measure for
patient safety rather than self-reported dispensing errors or near misses
due to the likelihood of underreporting.42 To capture patient experi-
ence, the validated but not widely used Tinelli et al. scale of patient
satisfaction was selected.35 The SIMS score,22 despite its proven relia-
bility and validity and wider use in research, produced a highly skewed

Table 3
Final multi-variable linear regression model of satisfaction with pharmacy visit for patient survey respondents (n= 720).

Patient satisfaction scale Multi-Variable Model

Coefficient 95% C.I. p

Pharmacy Contract held Standard 40 Hours Reference 0.001
100 Hours −0.0052 −0.1925, 0.1821
Other 0.1771 0.0867, 0.2675

Registered Pharmacy Technician No Reference 0.036
Yes 0.0998 0.0070, 0.1926

Why did you choose this pharmacy on this occasion? (Number of selected categories) 1 Reference <0.001
2 0.2235 0.1049, 0.3421
3 0.3943 0.2644, 0.5242

Who did you receive information/advice from? Don't Know/NA −0.2141 −0.3139, −0.1143
Pharmacist only Reference <0.001
Other Staff combination 0.1235 −0.0308, 0.2779

Do you usually receive information/advice from the same person? Don't Know/NA −0.0492 −0.1463, 0.0479
No Reference <0.001
Yes 0.2593 0.1251, 0.3935

Overuse of Medication (BMQ) (1 unit change) −0.0293 −0.0494, −0.0092 0.005
Volume MURs ≤12 −0.2545 −0.3631, −0.1448

13–200 −0.0007 −0.1191, 0.1177
201–365 −0.0270 −0.1087, 0.0548
>365 Reference <0.001

Table 4
Final multi-variable ordered logistic regression model of satisfaction with in-
formation received about medicines (SIMS) for patient survey respondents
(n=778).

Satisfaction with
Information about
Medicines Scale (SIMS)

Multi-Variable Model

Odds Ratio 95% C.I. p

Mean Age (population) (1 Year change) 1.07 1.02, 1.12 0.002
Do you usually receive

information/advice
from the same
person?

Don't Know/
NA

1.72 0.98, 3.01

No Reference 0.001
Yes 1.96 1.36, 2.82

Overuse of Medication
(BMQ)

(1 unit change) 0.92 0.88, 0.96 <0.001

Patient Age Linear
Component

1.02 1.01, 1.03 0.002

Quadratic
Component

1.00 1.00, 1.00

Volume MURs ≤12 0.15 0.08, 0.29
13–200 0.79 0.49, 1.27
201–365 0.72 0.49, 1.07
>365 Reference <0.001

Type of Pharmacy Independent Reference 0.008
Small/Medium
Multiple

1.88 1.13, 3.11

Large Mult./
Supermarket

1.15 0.68, 1.94

Table 5
Final multi-variable binary logistic regression model of self-reported medica-
tion adherence (MARS) for patient survey respondents (n=775).

Medication Adherence
Report Scale (MARS)

Multi-Variable Model

Odds Ratio 95% C.I. p

Use of Locums Not Regularly Reference 0.008
Regularly 0.50 0.30, 0.84

Do you usually receive
information/advice
from the same person?

Don't Know/
NA

2.50 1.20, 5.23

No Reference 0.044
Yes 1.45 0.73, 2.89

Overuse of Medication
(BMQ)

(1 unit
change)

0.88 0.81, 0.95 0.002

Patient Age Linear
Component

1.04 1.01, 1.07 <0.001

Quadratic
Component

1.00 1.00, 1.00
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distribution of responses with a pronounced peak at 17 (the maximum
value) making analysis more problematic. Self-reported medicines ad-
herence is highly subjective and the measure used in this study
(MARS)23 produced a similarly skewed distribution. However, in the
absence of other validated measures of clinical effectiveness appro-
priate for generic community pharmacy services, this was deemed the
best approach. Despite this limitation, the study nonetheless captured
the 3 key dimensions of healthcare quality predicated by current UK
healthcare policy: patient safety, patient experience and clinical effec-
tiveness.13,24

A final limitation may relate to the time elapsed between data
collection (2014) and publication (2019). Whilst there have been no
substantive changes to the organisations responsible for delivering
English community pharmacy services in the past 5 years, there have
been some small changes to the contractual framework and ever in-
creasing demands on community pharmacies. In addition, the health-
care policy and commissioning landscape has changed with new com-
missioning bodies being established and changes to the way that some
pharmacy services are provided to patients (e.g. the rapid expansion of
general practice-based ‘clinical’ pharmacists). Nonetheless, we have no
reason to believe that the associations between community pharmacy
organisational characteristics and quality outcomes would have
changed in this time.
The findings of this study highlight the importance of appropriate

skill-mix to the quality of community pharmacy services, more so than
overall staffing levels. Patients' satisfaction with their visit was greater in
pharmacies employing a pharmacy technician. As community pharma-
cists' roles have become more clinical and workloads have increased, the
need for appropriate skill-mix and pharmacy team members to substitute
across a range of pharmacy roles has become increasingly important in
several countries. Pharmacy technicians in particular have increasingly
taken on responsibility for much of the dispensing process and elements
of extended pharmacy services.43 However, whilst pharmacy technicians
are supportive of extended roles,44,45 community pharmacists' views are
more guarded around which tasks can be safely delegated.44 The findings
from the current study provide some of the first evidence of a positive
influence on patient outcomes and may be as a result of pharmacy
technicians freeing up pharmacists’ time to be more patient-facing.
The inverse relationship between ACT employment and safety cli-

mate was unexpected. The training of technicians to conduct the final
accuracy check is a development common to a number of countries (e.g.
UK, US, New Zealand)46,47 and can free up pharmacists' time for pa-
tient-focused activities.48 Pharmacists remain reserved, however, about
the safety implications49 and this may be one explanation for this un-
expected finding capturing pharmacists’ views of safety climate. These
findings are nevertheless important in the current UK health policy
context50; as community pharmacists increasingly take on more clinical
roles and responsibilities from GPs, so roles and responsibilities within
the community pharmacy team will need to adapt.
Continuity of patient care – both in terms of continuity of advice-

giver and in relation to the regular use of locum pharmacists – emerged
as an important predictor of higher quality services from community
pharmacies. The value placed on continuity of care in community
pharmacy19,51,52 reflects that seen in general practice.53,54 Moreover,
continuity of care with doctors has been shown to be associated with
improved medication adherence,55 fewer hospital admissions56 and
reduced mortality.57 Patients in the UK (and most other countries) do
not register with a specific community pharmacy, but almost 90% visit
the same pharmacy all or most of the time,58 even more for those with
long-term conditions. The current findings are amongst the first to
demonstrate that interpersonal continuity in community pharmacy
services is not only important for patient satisfaction but may also in-
fluence clinical effectiveness in terms of medication adherence. This is
an important finding for community pharmacies relying on locum
pharmacists and those larger chains where regular rotation of phar-
macists is common practice.

Whilst associated with safety climate, and in contrast to suggestions
from previous research, pharmacy ownership type,15,19 organisational
culture28 and service volume59 were not significant predictors of any of
the patient outcomes measured in the current study. This may appear
reassuring: despite common perceptions that increasing community
pharmacy workloads coupled with profit-focused working practices
often associated with larger multiples, may be compromising patient
safety and service quality, these findings suggest that pharmacy teams
are managing to withstand these pressures without detriment to pa-
tients. However, non-participation of 4 of the largest UK multiples in
this study has limited the extent to which it has been able to capture the
full range of variation in some organisational characteristics (suggested
by higher PSO (culture) scores in the current compared to previous
surveys). Therefore, caution should be taken when interpreting these
findings which should be viewed in the context of the wider evidence
base.
By systematically investigating variation in safety climate, patient

satisfaction and self-reported medicines adherence in English commu-
nity pharmacies, this study has identified a number of organisational
characteristics which may be influential. However, for community
pharmacy organisations and commissioners to make evidence-informed
decisions about how best to improve service quality and safety there is a
need for further research. The extent to which the current study has
captured service quality in English community pharmacies is limited by
the availability of appropriate validated quality measures, particularly,
the lack of generic (non-disease-specific) tools which measure patient
outcomes beyond patient satisfaction.
Barriers to measuring quality in community pharmacy are not

limited to research studies: service quality is not routinely or compre-
hensively monitored by commissioners or community pharmacy orga-
nisations themselves.25 This is partly due to commercial sensitivities,
with private sector organisations delivering public services, which has
wider implications for transparency and accountability in health sys-
tems increasingly reliant on mixed economies.60,61 In the absence of
robust systems and methods for measuring or monitoring quality in
community pharmacy, the opportunities for quality assurance or
quality improvement are limited. NHS England recently introduced an
element of pay-for-performance to the community pharmacy con-
tractual framework, although with a limited evidence base.21 An al-
ternative approach to pay-for-performance may be to introduce pay-
ments for pharmacies engaging with quality improvement (QI)
activities, such as the SafetyNET-Rx programme trialled in Canada.62

Much can be learned from the English QOF, first introduced in 2004
and one of the most extensive pay-for-performance schemes. A recent
review of the QOF has recommended not only the scaling back of in-
dicators but also the introduction of a new quality improvement do-
main whereby practices are remunerated for specified QI activities ra-
ther than against outcome indicators.63 There is clearly a need for
further research to support the development of similar initiatives in
community pharmacy.
To conclude, this study, the first to characterise variation in service

quality in English community pharmacies according to their safety
climate, the satisfaction of patients and patients’ self-reported medi-
cines adherence, has highlighted a need for the development not only of
robust, validated tools to measure quality in community pharmacy but
also of workable processes and systems for monitoring and improving
quality within the sector.
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