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ABSTRACT
Objective: To investigate the association between a recorded procedure code for a medication
review and adequate drug treatment management, and to explore factors associated with this code.
Design and setting: Cross-sectional study; two primary health care centres, in Region V€astra
G€otaland, Sweden.
Subjects: A total of 302 consecutive patients (�65 years old, 59% female; median number of
drugs: six) requiring a non-urgent consultation with a physician in October–November 2017.
Main outcome measure: Adequate drug treatment management (treatment that did not
require any further action), determined in consensus by two specialists in family medicine
blinded to the medication review code.
Results: Adequate drug treatment management was, overall, less common in those with a
recorded medication review over the last year: 63% versus 73% (p¼ 0.047). This negative associ-
ation was evident among patients aged 65–74 years: 49% versus 74% (p¼ 0.003), but absent in
those �75 years old: 67% versus 70% (p¼ 0.77). Recommendations from consensus included the
search for additional information to be able to make a decision regarding initiation or with-
drawal of a drug (n¼ 53), withdrawal of a drug (n¼ 41), or ordering a laboratory test (n¼ 25).
Factors associated with a recorded procedure code included age above the remuneration limit
of 75 years (odds ratio: 9.8; 95% confidence interval 5.0–19), type 2 diabetes (3.0 (1.5–6.2)),
hypertension (2.4 (1.2–4.8)), and depression (2.5 (1.02–6.0)).
Conclusions: The presence of a recorded medication review was not positively associated with
adequate drug treatment management but was associated with the age limit for remuneration,
and some chronic diseases.

KEY POINTS
� To improve drug treatment in older people in primary care, a remuneration system linked to
recorded medication reviews has been introduced.

� In this study, fewer patients with than without a recorded medication review (63% versus
73%) had adequate drug treatment management.

� A recorded medication review was ten times more common in those �75 years, that is, the
age limit for remuneration.

� Recorded codes for medication reviews were also common in those with type 2 diabetes,
hypertension, and depression.
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Introduction

Research on medication-related problems has drawn
attention to the quality of drug treatment in clinical
practice. In an effort to improve the prescribing of
drugs in older people, the concept of medication
reviews has been introduced and established, and this
intervention has been reported to have increased the

quality of drug treatment [1] and decrease the num-

ber of drug-related problems [2]. During such a

review, the physician is required to reconcile the

medication and assess all drugs separately and in

combination, to ascertain that the treatment is reason-

able given the patient’s current health status, and

carry out appropriate actions if needed.
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To stimulate the performance of medication
reviews in primary care, financial incentives have been
introduced. For instance, in Region V€astra G€otaland,
Sweden, primary health care centres (PHCCs) are
remunerated for patients aged 75 years or older who
have at least one record of a medication review, per-
formed in the last 12-month period, in the electronic
medical records [3]. This is based on national guide-
lines declaring that medication reviews shall be per-
formed at least annually in all patients 75 years or
older who have at least five drugs in the medication
list [4]. The pay for performance model also includes,
for instance, economic reimbursement for registering
parameters concerning chronic diseases, for example,
blood pressure in patients with type 2 diabetes or
hypertension.

Using register data, procedure codes have not been
clearly linked to quality of prescribing, as measured by
national indicators of prescribing quality [3]. However,
as such indicators have limitations when it comes to
their clinical relevance [5], a deeper look into potential
benefits of medication reviews is warranted. In add-
ition, increased knowledge about medication reviews
from the physician perspective is urged, reflecting the
potential to improve drug treatment rather than the
results of medication reviews. Indeed, the latter alter-
native does not take into account that patients’ per-
ceptions have to be considered in clinical practice,
and prevailing research primarily concerns medication
reviews by pharmacists [6]. We hypothesized that pri-
mary care patients with a recorded procedure code
for a medication review over the last year would more
often have adequate drug treatment management
compared with those without this code, that is, treat-
ment that does not require any further action before
the next regular consultation. In addition to evaluating
this hypothesis, from the perspective of the family
physician, we aimed to explore factors associated with
a recorded procedure code for a medication review.

Materials and methods

Design and setting

We performed a cross-sectional study using patient
data from two PHCCs, Hj€allbo and Vårgårda, belonging
to the Swedish National Health Service in Region
V€astra G€otaland. Hj€allbo is located in a socially
deprived suburb of Gothenburg and serves approxi-
mately 12,000 patients including one nursing home
with 20 residents. It is staffed by 13 physicians (five
specialists in family medicine, five residents in family
medicine and three licensed physicians without

specialist competence). Vårgårda is located in a rural
area 65 km from Gothenburg, serving approximately
10,000 patients including two nursing homes with 100
residents. It is staffed by ten physicians (five specialists
in family medicine, three residents in family medicine,
one licensed physician without specialist competence,
and one intern).

Participants

We included consecutive patients �65 years old
requiring a non-urgent physician consultation at
Hj€allbo or Vårgårda, between 9 October and 5
November 2017. The consultation was either a visit to
the health care centre, a consultation performed in
the nursing home, or a home visit. If a patient had
more than one consultation during the study period,
the last one was defined as the index visit.

Data source and extraction

For each patient, an administrator prepared printouts
from the electronic medical records from the last 21=2
years (time limit corresponding to the introduction of
a new electronic medical records system in 2015) pre-
ceding the index visit including laboratory tests, hos-
pital discharge records, vaccinations, prescriptions and
the medication list at the end of the index visit.
Before the printout, filters that removed the procedure
code for medication review from the index visit, if
recorded, were applied. Presence of this code was
recorded separately, thereby enabling blinding of the
assessors for the recorded performance of a medica-
tion review during the visit where the drug treatment
was extracted and assessed.

The printouts of the medical records were used to
retrieve patient characteristics at the index visit
regarding age, sex, residence (home or nursing home),
and morbidities appearing in the Screening Tool of
Older Persons’ Prescriptions (STOPP), the Screening
Tool to Alert to Right Treatment (START) [7] or in the
set of indicators of prescribing quality for older peo-
ple, provided by the Swedish National Board of Health
and Welfare [8]. We also extracted the most recent
estimated glomerular filtration rate (eGFR) over the
last year. The eGFR was usually calculated automatic-
ally in laboratory reports, using the Lund-Malm€o for-
mula [9]. If eGFR was missing, we performed this
calculation ourselves. In addition, we recorded
whether the patient used multi-dose drug dispensing
or not at the index visit, that is, machine-dispensed
unit bags with drugs that should be ingested
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concomitantly, intended for patients who have difficul-
ties in handling their medications.

Drug treatment at the end of the index visit was
compiled, including both drugs used regularly and as
needed. Drugs for topical use were included only if
they have potential systemic effects. Drugs for tempor-
ary conditions, for instance infections, were only
included if they appeared in any of the indicator sets.
Combination drugs were counted as one drug.

Assessments

To determine if the patients’ medication was
adequate, two physicians specialized in family medi-
cine (N.P.L., S.A.S.) and clinical pharmacology (S.A.S.)
performed a series of assessments, first independently
and then jointly (Figure 1). They first applied three
sets of indicators of prescribing quality, STOPP/START
version 2 [7], the EU(7)-PIM list [10] and the Swedish
indicator set [8], to alert for potentially inappropriate
medications and potential prescribing omissions.
These sets, described in detail in the supplemental
material, provide lists of drugs that should in general
be avoided in older people, and/or give recommenda-
tions of drug therapy, to avoid or to add, for specific
conditions, and are all used in research [11]. In the

next step, the assessors determined whether an action
at the end of the index visit, not performed during
this visit, would have been reasonable regarding the
medication. In doing so, they pictured themselves in a
typical primary care setting and applied an overall
medical perspective, taking into account the informa-
tion available in the medical records, including mor-
bidities and life expectancy. As mentioned, the
assessors were blinded to whether the procedure
code for medication review had been recorded during
the index visit and they did not have access to med-
ical records dated after this visit.

To reflect day-to-day clinical work in primary care, we
used the following sentences to guide the categorization:

1. I would not change anything in the patient’s
drug treatment;

2. I would reconsider the drug treatment in the long
term, but would do nothing during the current
visit; it could be reassessed at the next regular
consultation;

3. I would take some action in order to be able to
make a decision regarding the drug treatment, for
instance order a laboratory test, get more infor-
mation about the patient or schedule an extra
visit before the next regular consultation; and

Figure 1. Flowchart of the study assessments. 1According to STOPP/START and the Swedish set of indicators of prescribing quality
(supplemental material). 2At the end of the index visit. 3EU(7)-PIM list, STOPP/START, Swedish set of indicators of prescribing qual-
ity (supplemental material).
EU: European Union; PIM: potentially inappropriate medication; PPO: potential prescribing omission; START: Screening Tool to Alert to Right Treatment;
STOPP: Screening Tool of Older Persons’ Prescriptions.
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4. I would change the drug treatment at the
index visit.

After all the patients’ medical records had been
independently assessed, all cases, except where both
assessors had made exactly the same decision, were
reassessed jointly and any disagreements were
resolved through consensus discussion. The actions
decided in consensus were recorded. In the present
study, cases where the drug treatment was jointly
assessed to match above sentences (1) or (2) were col-
lapsed into the category Adequate drug treatment
management, while those matching sentences (3) or
(4) were combined into an Inadequate drug treatment
management category.

To shed further light on the category of ‘I would
change the drug treatment’ (sentence (4)), the asses-
sors jointly evaluated the clinical relevance and com-
plexity of the changes in drug treatment suggested to
have been performed at the index visit. For each sug-
gested change in drug therapy, the clinical relevance
of the change was categorized as uncertain, low, pos-
sibly relevant or probably relevant, reflecting the med-
ical importance for the specific patient. The
complexity was rated as low, medium or high, with
‘low’ reflecting that little physician effort was needed,
and ‘high’, that a change would be more demanding,
for instance requiring additional follow-up or more
time for discussion with the patient.

Statistics

Data were analysed using SPSS Statistics for Windows,
version 26.0 (IBM Corp., Armonk, NY, USA). We based
our sample size on findings in a pilot study [12].
Based on the assumption that the proportion of
patients with inadequate drug treatment management
would be 15 percentage units lower in those with a
recorded procedure code over the last year including
the index visit, assumed to be 50%, 300 patients had
to be included in the present study to yield a power
of �80% to avoid a statistical type-II error. Therefore,
we consecutively included patients from the start date
until we reached about 150 patients from each PHCC.
In the analyses, we compared patients with and with-
out �1 recorded medication review over the last year.
For categorical data, the chi-square test and Fisher’s
exact test were used, and for discrete data, the
Mann–Whitney test was used. As the pay for perform-
ance of medication reviews implied that PHCCs are
only remunerated for reviews performed in patients

�75 years of age, we analysed the age groups 65–74
and �75 years separately.

The inter-rater agreement regarding the overall
medical assessment was evaluated with kappa statis-
tics. Logistic regression was performed to obtain crude
and adjusted odds ratios with 95% confidence inter-
vals for the association between patient characteristics
and �1 recorded medication review over the last year.
In accordance with Swedish regulations and the local
remuneration policy, age and number of drugs were
dichotomized in these models (<75 versus �75 years
of age; fewer than five versus five or more regular
drugs in the medication list). Other patient characteris-
tics included in the models were sex (female versus
male), nursing home residence (yes versus no), and
multi-dose drug dispensing (yes versus no). We also
included morbidities where the prevalence differed
significantly between the comparison groups in the
univariate analyses. To further explore the association
between patient conditions and recorded medication
reviews, these morbidities were included both in a
separate model and in a model where all patient char-
acteristics were considered. The independent variables
used in the logistic regression models were checked
for correlations, that is, multicollinearity, using toler-
ance levels.

Results

In all, 302 patients were included in the study
(Figure 2); 178 (59%) were female and the median age
was 74 years (interquartile range (IQR) 69–81, range
65–99) (Table 1). A total of 1986 drugs were included
in the medication lists of 292 patients; ten (3%) patients
were not receiving any drug treatment. Overall, the
median number of drugs was six (IQR 3–9, range 0–20).
The most common medical conditions were hyperten-
sion (n¼ 203, 67%), osteoarthritis (n¼ 91, 30%), type 2
diabetes (n¼ 85, 28%) and insomnia (n¼ 78, 26%). The
eGFR was <60 and <30mL/min in 102 (34%) and
9 (3%) patients, respectively. In 111 patients (37%), a
code for a medication review was recorded at the index
visit and 160 (53%) patients had one or more such
codes recorded over the last year.

The drug treatment was less often adequately man-
aged in those with a recorded medication review
(Table 2). Similar results were found in the subpopula-
tion of patients younger than 75 years, but not in
those 75 years or older. The assessors made consistent
assessments in 167 (55%) patients regarding whether
the drug treatment was adequately managed or not
(kappa 0.33).
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For patients with inadequate drug treatment manage-
ment (n¼ 98), the assessors suggested a total of 182
actions at the index visit, most often to search for add-
itional information in the medical records to be able to
make a decision regarding the initiation or withdrawal of
a specific drug (n¼ 53). Other frequently suggested

actions concerned withdrawing a specific drug (n¼ 41) or
ordering a laboratory test (n¼ 25). Common suggestions
are described in Table 3. Proton pump inhibitors (PPIs),
cyclooxygenase (COX) inhibitors, and furosemide figured
most frequently, with actions suggested in 20% (18/90),
52% (17/33) and 23% (13/57) of patients, respectively.

Table 1. Patient characteristics by presence or absence of a record of a medication review performed over the last year, overall
and by age category.

�1 recorded medication review over the last year

All patients 65–74 yearsa �75 yearsb

Yes
(n¼ 160)

No
(n¼ 142) p Value

Yes
(n¼ 41)

No
(n¼ 112) p Value

Yes
(n¼ 119)

No
(n¼ 30) p Value

Age, years 80 (74–85) 71 (68–74) <0.001 71 (68–72) 69 (67–72) 0.071 82 (79–86) 79 (76–83) 0.008
Female 94 (59) 84 (59) 0.94 17 (42) 68 (61) 0.034 77 (65) 16 (53) 0.25
Nursing home resident 26 (16) 5 (4) <0.001 3 (7) 2 (2) 0.12 23 (20) 3 (10) 0.23
Multi-dose drug dispensing 28 (18) 5 (4) <0.001 4 (10) 4 (4) 0.21 24 (20) 1 (3) 0.027
Common morbidities
Hypertension 126 (79) 77 (54) <0.001 30 (73) 60 (54) 0.029 96 (81) 17 (57) 0.006
Osteoarthritis 47 (29) 44 (31) 0.76 8 (20) 35 (31) 0.15 39 (33) 9 (30) 0.77
Type 2 diabetes 60 (38) 25 (18) <0.001 21 (51) 21 (19) <0.001 39 (33) 4 (13) 0.042
Insomnia 42 (26) 36 (25) 0.86 9 (22) 28 (25) 0.70 33 (28) 8 (27) 0.91
Chronic ischaemic heart disease 44 (28) 17 (12) 0.001 14 (34) 14 (13) 0.002 30 (25) 3 (10) 0.073
Depression 37 (23) 18 (13) 0.019 10 (24) 15 (13) 0.10 27 (23) 3 (10) 0.12
eGFR< 60mL/min, last year 79 (49) 23 (16) <0.001 11 (27) 11 (10) 0.008 68 (57) 12 (40) 0.092
Impaired cognition, including dementia 30 (19) 10 (7) 0.003 3 (7) 5 (5) 0.44 27 (23) 5 (17) 0.47

Number of drugs
Total 8 (5–10) 4 (2–7) <0.001 7 (5–11) 4 (2–7) <0.001 8 (5–10) 5 (3–7) 0.001
Regular 6 (4–9) 3 (1–5) <0.001 6 (4–10) 3 (1–5) <0.001 6 (4–8) 5 (2–7) 0.004

�5 drugs 110 (69) 43 (30) <0.001 26 (63) 28 (25) <0.001 101 (85) 18 (60) 0.033
As needed 1 (1–2) 1 (0–2) 0.001 1 (0–3) 1 (0–2) 0.052 1 (1–2) 1 (0–2) 0.025

Data are given as median (interquartile range) or number (percentage).
aNot remunerated for presence of a record of a medication review.
bRemunerated for presence of a record of a medication review.
eGFR: estimated glomerular filtration rate.

Figure 2. Flowchart of the study population.
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The clinical relevance of the 53 changes in drug
treatment (in 43 patients), suggested to be performed
directly during the index consultation, was uncertain
in six patients, low in two patients, while in 23 and 22
patients, respectively, such a change was deemed to
have been possibly and probably relevant. The com-
plexity of the actions that were probably clinically
relevant was judged to have been low in twelve,
medium in six and high in four cases. The low-com-
plexity actions, occurring more than once, concerned
the combination of clopidogrel and omeprazole, with
a suggested change to pantoprazole to avoid a poten-
tial interaction (in three patients), and a new prescrip-
tion of codeine where initiating this treatment could
have been avoided (in two patients). Actions of
medium complexity most often concerned COX inhibi-
tors, with a suggestion to change or withdraw the
treatment (five cases). High-complexity issues con-
cerned long-term painkillers including tramadol (in
two patients) and diclofenac (one patient), and com-
bined use of codeine and paroxetine (one patient).

Multivariate logistic regression showed that the
most important factor associated with a record of a

medication review was age �75 years (Table 4). Type
2 diabetes, hypertension, and depression were also
associated with a recorded medication review. The tol-
erance level was >0.6 for all variables included in the
models, indicating that multicollinearity was not
a problem.

Discussion

Main findings

In this study, we show that about two-thirds of
patients with a recorded medication review, and about
three in four patients without such a review, had
adequate drug treatment management. The drug
treatment was less often adequately managed in
those with a recorded medication review. This was
particularly true for patients below 75 years of age. A
common reason for inadequate drug treatment man-
agement, contributing to three in 10 cases, was the
lack of information in the electronic medical records,
needed to make a decision concerning initiation or
withdrawal of a specific drug. A record of a medica-
tion review was 10 times more common in those

Table 2. Drug treatment management at the index visit, assessed in consensus by two physicians specialized in family medicine
as being adequate or inadequate, by presence or absence of a record of a medication review over the last year, and by
age category.

�1 recorded medication review over the last year

All patients 65–74 yearsd �75 yearse

Yes (n¼ 160) No (n¼ 142) p Valuec Yes (n¼ 41) No (n¼ 112) p Valuec Yes (n¼ 119) No (n¼ 30) p Valuec

Adequate drug
treatment
management

100 (63) 104 (73) 0.047 20 (49) 83 (74) 0.003 80 (67) 21 (70) 0.77

(1) “I would not
change anything
in the patient’s
drug treatment”a

43 (43) 64 (62) 9 (45) 51 (61) 34 (43) 13 (62)

(2) “I would
reconsider the
drug treatment
in the long
term …”a

57 (57) 40 (38) 11 (55) 32 (39) 46 (57) 8 (38)

Inadequate drug
treatment
management

60 (38) 38 (27) 21 (51) 29 (26) 39 (32) 9 (30)

(3) “I would take
some action in
order to be able
to make a
decision …”b

33 (55) 22 (58) 13 (61) 15 (52) 20 (51) 7 (78)

(4) “I would change
the drug
treatment at the
index visit”b

27 (45) 16 (42) 8 (38) 14 (48) 19 (49) 2 (22)

Data are given as number (percentage).
aPercentage of patients from subcategory ‘Adequate drug treatment management’.
bPercentage of patients from subcategory ‘Inadequate drug treatment management’.
cAdequate versus inadequate drug treatment management in patients with (‘yes’) and without (‘no’) a recorded medication review.
dNot remunerated for presence of a record of a medication review.
eRemunerated for presence of a record of a medication review.
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75 years or older, that is, the defined limit for remu-
neration. It also occurred more often among patients
with type 2 diabetes, hypertension, and depression.

Strengths and limitations

To the best of our knowledge, this is the first study that
evaluates the association between a recorded

medication review and adequate drug treatment man-
agement. Including patient data from two PHCCs with
different profiles and staffed by more than 20 physicians
at different career stages, the results may be generaliz-
able, reflecting daily practice in primary care. However,
prescribing practices and guidelines for medication
reviews may differ within and between countries, and
this may have implications for the external validity.

Table 3. Common actions suggested at the index visit, by type of suboptimal treatment, in patients with inadequate drug treat-
ment management (182 actions in 98 out of all 302 patients).
Medication-related issues Actions/changes suggested at the index visit n (%)a

Inappropriate medications
Any drug Any action 77 (25)

COX inhibitor (n = 12) Withdraw treatment 9 (3)
Switch to another drug 3 (1)

Furosemide (n = 9) Review the medical record for decision making regarding withdrawal 7 (2)
Withdraw treatment 2 (0.7)

PPI (n = 8) Review the medical record for decision making regarding withdrawal 7 (2)
Withdraw treatment 1 (0.3)

Drugs for insomnia (n = 6) Withdraw treatment 3 (1)
Switch to another drug 3 (1)

Codeine/tramadol (n = 5) Withdraw treatment 5 (2)
ASA (n = 4) Withdraw treatment 4 (1)
Other (n = 33) Other 33 (11)

Prescribing omissions
Any drug Any action 50 (17)

Beta blocker (n = 7) Review the medical record for decision making regarding initiation 7 (2)
Bisphosphonate (n = 5) Order DXA 3 (1)

Initiate treatment 1 (0.3)
Review the medical record for decision making regarding initiation 1 (0.3)

Statin (n = 5) Review the medical record for decision making regarding initiation 4 (1)
Initiate treatment 1 (0.3)

Other (n = 27) Other 27 (9)
Drug interactions
Any drug combination Any action 32 (11)

Omeprazole and clopidogrel (n = 4) Switch to pantoprazole 4 (1)
Omeprazole and (es)citalopram (n = 4) Switch to pantoprazole 4 (1)
Spironolactone and ARB (n = 4) Order laboratory test (electrolytes) 4 (1)
Furosemide and SSRI (n = 3) Order laboratory test (electrolytes) 3 (1)
Other (n = 17) Other 17 (6)

Other
Any drug Any action 23 (8)

One or more suggested actions/changes could be recorded for a single patient.
aPercentage of all patients (n = 302).
ARB: angiotensin II receptor blocker; ASA: acetylsalicylic acid; COX: cyclooxygenase; DXA: bone densitometry; PPI: proton pump inhibitor; SSRI: selective
serotonin reuptake inhibitor.

Table 4. Association between patient characteristics and presence of one or more recorded medication reviews over the
last year.

Variable Crude OR (95% CI)

Adjusted ORa (95% CI)

Model 1 Model 2 Model 3

Age (�75 versus< 75 years) 10.8 (6.33 to 18.5) 8.54 (4.81 to 15.13) 9.61 (4.92 to 18.77)
Sex (female versus male) 0.98 (0.62 to 1.56) 0.86 (0.48 to 1.53) 0.86 (0.46 to 1.62)
Nursing home residence (yes versus no) 5.32 (1.98 to 14.26) 1.27 (0.35 to 4.64) 2.1 (0.51 to 8.7)
Multi-dose drug dispensing (versus normal dispensing) 5.81 (2.18 to 15.50) 2.19 (0.59 to 8.04) 2.46 (0.64 to 9.4)
Number of regular drugs in the medication list (�5 versus< 5) 5.07 (3.10 to 8.27) 3.23 (1.82 to 5.71) 1.54 (0.79 to 2.99)
Hypertension (yes versus no) 3.13 (1.89 to 5.17) 2.22 (1.25 to 3.93) 2.38 (1.18 to 4.82)
Type 2 diabetes (yes versus no) 2.81 (1.64 to 4.81) 2.39 (1.32 to 4.34) 3.04 (1.48 to 6.24)
Chronic ischaemic heart disease (yes versus no) 2.79 (1.51 to 5.15) 2.21 (1.12 to 4.38) 2.07 (0.92 to 4.67)
Depression (yes versus no) 2.07 (1.12 to 3.84) 2.26 (1.12 to 4.55) 2.49 (1.02 to 6.04)
eGFR< 60mL/min, last year (yes versus no) 5.05 (2.93 to 8.69) 3.87 (2.14 to 6.99) 1.86 (0.94 to 3.71)
Impaired cognition, including dementia (yes versus no) 3.05 (1.43 to 6.49) 2.44 (1.03 to 5.76) 0.69 (0.23 to 2.08)
aFor each adjusted model, all variables presented with figures were included.
CI: confidence interval; OR: odds ratio.
Confidence intervals not passing the line of unity, showing a statistically significant difference between the dichotomised groups, are bolded.
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Another strength of this study is the drug treat-
ment assessments that were independently performed
by specialist physicians with relevant medical expertise
and followed by a consensus discussion. This proced-
ure ensures that the findings are relevant from a pri-
mary care perspective. In fact, indicators of prescribing
quality, which are frequently used in this field of
research, have limitations concerning their ability to
reflect quality of drug treatment [13], a considerable
proportion not being clinically relevant at the individ-
ual level [5]. Additionally, beyond limiting the assess-
ments to what might be right or wrong based on the
presence or absence of certain medications, the asses-
sors suggested reasonable actions, taking into account
the specific individual and the primary care context.
For instance, a planned physician consultation for
renewing a driving license may not constitute an
appropriate setting for a discussion about a potentially
problematic PPI treatment. Another strength of the
study is that the assessors were blinded to the pres-
ence of a procedure code at the index visit. This
design reduces the risk of bias in the drug treatment
assessments. However, it may be regarded as a limita-
tion that they were not blinded for recorded medica-
tion reviews over the entire year preceding the index
visit. Further, the application of extensive screening
tools prior to the assessments ascertained that these
were performed systematically. Nevertheless, subjectiv-
ity in the assessments regarding whether the drug
treatment was adequately managed or not cannot be
excluded, as illustrated by the fair inter-rater agree-
ment. The diversity in the individual assessments may
not be surprising; the art of prescribing, from a family
physician perspective, is complex and seldom a matter
of black and white. The consensus procedure, how-
ever, is likely to increase the reliability of the results.

An important limitation is that information relevant
to treatment decisions may have been known to the
prescribing physician, but not fully documented in
the medical records. For instance, aspects regarding
the medical history and observations made during the
consultation, as well as conveyed individual preferen-
ces, may be missing. Also, judging life expectancy and
other ‘soft variables’ on information in medical records
may be misleading. In addition, codes for medication
reviews performed in the PHCC in those below the
age-related remuneration limit may not have been
recorded. Further, medication lists were compiled
from the medical records, and in a non-negligible pro-
portion this source has been found to be not perfectly
consistent with the patients’ actual medication use
[14]. However, our approach reflects what is available

to a family physician in day-to-day work and is argu-
ably more realistic than using drug registers (alone or
linked to other registers), which is common in studies
on prescribing practices [15]. Finally, although con-
founders were considered in the analyses, residual
confounding cannot be excluded.

Findings in relation to other studies

In our study, records of at least one medication review
in the previous year were present in four out of five
patients aged 75 years or older. This is a considerably
higher proportion compared with a study reporting
increasing proportions over the first 5 years when this
indicator was used for remuneration, up to 44% in
2013 [3]. Conversely, only in one out of three patients
below 75 years of age was such a procedure code
recorded over the last year. A prominent factor associ-
ated with a code being recorded was the age limit
linked with remuneration and Swedish regulations.
One may thus speculate that financial compensation
can have the power to influence physicians’ coding
practices and direct primary health care efforts.
Indeed, family physicians have been reported to per-
ceive that Swedish regulations force them to perform
medication reviews when they are actually not
required to do so from a medical point of view [16].
Moreover, a British study found that physicians per-
formed medication reviews ‘in the quickest way pos-
sible to say that it was done’ [17].

Our finding of a negative association between a
procedure code for a medication review and adequate
drug treatment management, evident in the entire
cohort and particularly in those below 75 years of age,
may be explained by confounding by indication and
the lack of financial incentives to register medication
reviews in the lower age span. For instance, specific-
ally designated appointments for follow-up of diabetes
and hypertension may have contributed to the find-
ings; drugs are a major treatment modality for these
conditions, which were both more common among
those who had medication reviews recorded.
Interestingly, recorded medication reviews were also
associated with a depression diagnosis, perhaps
reflecting the complexities related to psychiatric dis-
ease and prescribing of psychotropic medication in
primary care [18].

Our failure to show a positive association between
a recorded medication review over the last year and
adequate drug treatment management is in accord-
ance with results of a systematic review reporting lim-
ited evidence for financial incentives to improve
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prescribing practices [19]. In addition, a longitudinal
register-based study reports comparable results
regarding indicators of prescribing quality between
PHCCs with high and PHCCs with low payment for
recorded medication reviews [3]. Moreover, educa-
tional interventions on medication reviews in primary
care have not been shown to reduce acute hospital
admissions or inappropriate prescriptions [20]. In sum-
mary, previous evidence, combined with our blinded
medical assessments at the individual level, supports
that pay for performance based on the recording of
codes does not have the intended effect to improve
the quality of drug treatment. In a similar vein,
repeated systematic reviews have failed to demon-
strate beneficial effects of medication reviews on
patient-relevant outcomes reflecting the net benefit-
risk balance of drug treatment, that is, overall mortal-
ity and hospitalizations [2,21–26].

We found that several drug treatment changes that
were medically relevant and of reasonably low com-
plexity could have been performed directly during the
index visit. The fact that these had not been carried
out previously, or at the index visit, may reflect a lack
of time to assess issues other than the main consult-
ation reason. As discussed previously, patient-related
aspects known to the family physician, but not fully
documented and therefore not available to the asses-
sors, may also explain at least some of the findings.
Health care professionals in primary care work under
considerable time pressure and have to prioritize their
efforts in daily practice. Indeed, lack of time has
recently been ranked high by health care professionals
in primary care regarding the risk of medication errors
[27]. Further, actions that can be achieved with rea-
sonable efforts in relation to the patient benefit have
been reported to get a higher priority [12]. Conversely,
the withdrawal of specific drugs may conflict with
patients’ demands and constitute a therapeutic
dilemma for family physicians [28]. The drugs most
frequently found problematic at the patient level after
a medical assessment have also been found to be
problematic in previous research [5,12].

Meaning of the study

Medication reviews have been widely implemented in
primary care over the last decades, and the procedure
code for them has been introduced as a quality indica-
tor to measure physician performance. Our study
shows that a recorded code in primary care, reflecting
that a medication review has been performed, was
negatively associated with adequate drug treatment

management, suggesting that this indicator does not
reflect the quality of care provided. Indeed, the most
prominent factor associated with a procedure code
being recorded was the age limit for remuneration.
These findings suggest that the administrative record-
ing of procedure codes adds little to improve health
care. Nevertheless, it cannot be excluded that the cod-
ing has other benefits, such as an increased focus on
drug treatment issues and as an incentive for annual
family physician–patient encounters. Indeed, although
most older patients were adequately managed regard-
ing their drug treatment, there is still room for
improvement. Further research exploring the potential
benefits of medication reviews, and perhaps also the
perceptions of coding such efforts, from the perspec-
tives of the family physician and the patients could
be valuable.
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