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Abstract

Aim: The objective of the present study was to measure the impact of the interven-

tion of combining a medication review with an integrated care approach on poten-

tially inappropriate medications (PIMs) and hospital readmissions in frail older adults.

Methods: A cohort of hospitalized older adults enrolled in the French PAERPA inte-

grated care pathway (the exposed cohort) was matched retrospectively with hospital-

ized older adults not enrolled in the pathway (unexposed cohort) between January

1st, 2015, and December 31st, 2018. The study was an analysis of French health

administrative database. The inclusion criteria for exposed patients were admission

to an acute care department in a general hospital, age 75 years or over, at least three

comorbidities or the prescription of diuretics or oral anticoagulants, discharge alive

and performance of a medication review.

Results: For the study population (n = 582), the mean ± standard deviation age was

82.9 ± 4.9 years, and 380 (65.3%) were women. Depending on the definition used,

the overall median number of PIMs ranged from 2 [0;3] on admission to 3 [0;3] at dis-

charge. The intervention was not associated with a significant difference in the mean

number of PIMs. Patients in the exposed cohort were half as likely to be readmitted

to hospital within 30 days of discharge relative to patients in the unexposed cohort.

Conclusion: Our results show that a medication review was not associated with a

decrease in the mean number of PIMs. However, an integrated care intervention

including the medication review was associated with a reduction in the number of

hospital readmissions at 30 days.
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1 | BACKGROUND

Potentially inappropriate medications (PIMs) and suboptimal care tra-

jectories that lead to hospital readmission are challenging problems in

older people with comorbidities and polypharmacy.1 According to the

literature data, the prevalence of PIMs among hospitalized adults aged

65 years and older ranges from 25% to 56%.2,3 PIMs are associated

with comorbidities, polypharmacy, geriatric syndrome and thus an ele-

vated risk of adverse drug reactions, falls, hospital readmission and

death.4–7 In older adults, the rate of hospital readmission 1 month

after the initial discharge can vary from 10% to 24%, depending on

the type of readmission and the patient's characteristics (age, comor-

bidities, frailty, etc).8 Hospital readmission is associated with an

elevated risk of subsequent hospital readmissions and death.8–10

Medication reviews have been developed to help prescribers

improve the quality of prescriptions in older adults with polypharmacy

and multiple comorbidities, and thus decrease the prevalence of

PIMs.7,11–13 The results of many randomized, controlled trials (RCTs)

have shown that medication reviews are effective for reducing

PIMs.14–17 However, RCTs and systematic reviews have failed to pro-

vide evidence of effectiveness with regard to reducing hospital

readmission.18–21 For example, a recent large European multicenter

RCT did not find an effect of medication review on drug-related hospi-

tal readmission.22,23 Integrated care has been shown to improve the

continuity of care among frail older adults by increasing coordination

and communication between healthcare professionals.24–26 Integrated

care effectively improves outcomes for the hospital and the patient

(reduced hospital readmissions, a shorter length of stay, etc).25 Includ-

ing medication review in integrated care pathways might therefore

help to reduce PIMs and hospital readmission rates among older adults.

The French nationwide Personnes Agées En Risque de Perte

d'Autonomie (PAERPA) project was set up in 2014 with the goal of

optimizing care pathways and notably reducing hospital readmissions

for frail adults aged over 75 years.27 In the Hauts-de-France area, a

medication review was combined with an integrated care approach.

The objective of the present study was to measure the impact of this

intervention on PIMs and hospital readmissions in frail older adults. We

hypothesized that the inclusion of a medication review would reduce

the numbers of PIMs and hospital readmissions per hospital stay.

2 | METHOD

2.1 | Study design, setting, intervention and data
sources

We analysed a cohort of older adults enrolled in the PAERPA project

(ie, the exposed cohort) matched with a retrospective, control cohort

of hospitalized adults not enrolled in the intervention (ie, the

unexposed cohort). The study period ran from 1 January 2015 to

31 December 2018 in the Valenciennois-Quercitain area of France.

To measure the effect of the intervention, we used data extracted

from the French health administrative database to retrospectively

build a 1:1-matched unexposed cohort for comparison with the

exposed cohort.

This intervention was part of an innovative integrated care pro-

gramme that included actions at the macro, meso and micro

levels.28,29 For example, the macro-level actions included specific gov-

ernmental decrees, the meso-level actions included support from the

regional health agency and from the PAERPA project team for the

corresponding geographic area (Valenciennois-Quercitain) and the

micro-level actions included specific funding and reimbursements for

healthcare professionals. The PAERPA programme also included inte-

grated care with an in-hospital medication review and then structured

follow-up in the community by the patient's family physician (FP) and

community pharmacist.30 Both components were evaluated in the

present study. A care coordinator coordinated the actions of the in-

hospital team and the community professionals.31 The hospital-based

team (comprising a geriatrician, a pharmacist and a nurse) conducted a

medication review first on hospital admission and then again on dis-

charge. The medication review included suggesting medication

changes to the attending physician’s team if necessary, a medication

plan, counselling and patient education on medication use.32 Further-

more, the patient's FP and community pharmacist were informed of

the medication review's recommendations. Determination of FP and

community pharmacist agreement to participate came before

approaching the patient.

For all participating older adults, data on age, sex, date of hospital

admission and date of hospital discharge were recorded in a specific

PAERPA implementation database. The French health administrative

database is formed by linking a health insurance database (the SNIIRAM

database), a hospital database (the PMSI database) and a death register

indicating the cause of death (the CépiDC database). The database

What is already known about this subject

• Medication review is effective in randomized clinical trials

of potentially inappropriate medications. The implemen-

tation of integrated care improves the nursing of older

patients, but its impact on hospital readmissions has not

been proven.

What this study adds

• Our study shows that the introduction of integrated care

on hospital admission is correlated with a reduction in

hospital readmission. We used the difference-in-differ-

ence method to make up for the absence of randomiza-

tion of patients. We also included an evaluation of usual

care practices within the framework of a project devel-

oped by regional health agencies.
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collects information on out-of-hospital events (eg, physician and phar-

macist visits, drug prescriptions) and in-hospital events (eg, hospital

stays, diagnoses, drug prescriptions, surgical and other medical proce-

dures).33 Under French regulations, individual-level linkage between

the health administrative database and the PAERPA implementation

database through a person's unique identifier, name or date of birth is

not allowed because these items of information are not accessible for

research purposes. Probabilistic linkage through the hospital admission

date and the discharge date is, however, allowed. Hence, probabilistic

linkage is the recommended procedure for analyses of the health

administrative database.34 The extracted data were converted into the

Observational Medical Outcomes Partnership format.35

2.2 | Study population

2.2.1 | Inclusion and exclusion criteria in the
exposed cohort

Patients admitted to an acute care department via the emergency

department at Denain General Hospital (Denain, France) were eligible

if they met all the following criteria: (i) age 75 or over, (ii) residence in

the Valenciennois-Quercitain area, (iii) at least three comorbidities or

the prescription of diuretics or oral anticoagulants, (iv) discharge alive

and (v) registration with an FP and a community pharmacist who

agreed to participate in the study. Cognitive disorder was not an

exclusion criteria and informed consent could be provided by the next

of kin, family caregivers or legal guardian of an older person with cog-

nitive disorder. Each patient could be enrolled in the PAERPA project

once a year.

2.2.2 | Data extraction for the exposed cohort

For each patient in the exposed cohort, we extracted the year of birth,

sex, date of hospital admission and date of hospital discharge from

the PAERPA implementation database. Hospital stays by the adults in

the exposed cohort were linked probabilistically to hospital stays in

the health administrative database. The probabilistic linkage was

based on the year of birth, sex, date of hospital admission and date of

discharge.34 Hospital stays for which no medication was delivered in

the 90 days prior to admission (according to the health administrative

database) or that could not be linked to a hospital stay by a member

of the exposed cohort were excluded from the analysis.

2.2.3 | Inclusion and exclusion criteria in the
unexposed cohort

Each hospital stay by a person in the exposed cohort was matched

with a hospital stay by a person in the unexposed cohort according to

the following criteria: year of birth in classes (1910-1925, 1926-1930,

1931-1935, 1936-1945), sex, semester of hospital admission (eight

semesters, from 2015 to 2018), the Charlson Comorbidity Index (CCI)

in classes (0-2, 3-4, 5-6, >6),36,37 the number of medications in classes

(0-5, 6-10, >10) and the number of hospitalizations in the previous

year. We considered these parameters because they are known to be

associated with polypharmacy, PIMs and hospital readmissions. The

semester was included because it takes account of the training given

to the region's healthcare professionals during the study period.

Indeed, the information provided to the healthcare professionals was

disseminated more intensively at the beginning of the study period

than at the end of the study period. Because of work organization in

France, where physicians work on the same ward continuously, train-

ing needs decrease over time. All stays ending in the patient's death,

in hospitals where a medication review was part of routine care or in

hospitals which had a multidisciplinary geriatrics team were not con-

sidered in the matching process.

2.2.4 | Data extraction for the exposed and
unexposed cohorts

Using the administrative database, we extracted the year of birth, sex,

date of hospital admission, date of discharge, CCI, drugs delivered

during the 90 days before hospital admission and the 90 days after

discharge, and the number of hospitalizations 1 year before admission

and 1 year after discharge.

2.2.5 | Primary outcome

The primary outcome was the number of PIMs per hospital stay in the

90 days after discharge. Medications were coded using the Anatomical

Therapeutic Chemical classification. Medications with codes J01 and

J02 (antibacterials and antimycotics for systemic use) were not consid-

ered because they are often given for short time periods. We also

measured the number of PIMs per hospital stay in the 90 days prior to

hospital admission. PIMs were defined according to the French

Laroche list, the Screening Tool of Older Persons' Potentially Inappro-

priate Prescriptions (STOPP) criteria and the EU(7)-PIM list.38–40

2.2.6 | Secondary outcomes

Hospital readmission was defined as hospitalization within 30 days

of discharge from hospital. For hospital stays that occurred before

the intervention, we recorded the number of hospitalizations less

than 30 days apart in the year prior to the intervention-related

hospital stay.

2.3 | Analysis

The unit of analysis was the hospital stay. Qualitative variables were

described as the frequency (percentage). Continuous quantitative

1038 PAYEN ET AL.
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variables were described as the mean (standard deviation, SD) when

distributed normally (according to Henry's line and the Kolmogorov

test) or as the median (interquartile range, IQR) if not. Discrete quanti-

tative variables were described as the median (IQR).

The exposed and unexposed cohort were matched on six differ-

ent criteria: year of birth in classes (1910-1925, 1926-1930,

1931-1935, 1936-1945), sex, semester of hospital admission (eight

semesters, from 2015 to 2018), the CCI in classes (0-2, 3-4, 5-6, >6),

the number of medications in classes (0-5, 6-10, >10) and the number

of hospitalizations in the previous year.

We used a difference-in-differences estimation to evaluate the

association between the intervention and the outcomes.41–43 This

approach is recommended for nonrandomized interventions and

strengthens causal inferences based on observational data by disen-

tangling the intervention's impact from (i) permanent differences

between unexposed and exposed cohorts (ie, potential confounding

factors) and (ii) time trends in the outcome that are unrelated to the

intervention. Hence, a difference-in-differences estimation compares

the outcomes before and after the intervention in the exposed versus

unexposed cohorts.

Conditional logistic regression was used as a sensitivity analysis

to compare the risk of hospital readmission after having received the

intervention versus not having received the intervention, ie in the

1:1-matched exposed and unexposed cohorts.44,45

2.4 | Ethical approval

In France, routine care does not require written informed consent

from patients (ie, consent for research), as it falls outside the scope

of the French Law on Research on the Human Person (Jardé law).

Consent for routine care was sought as it should be in any care, and

it was traced in the framework of the PAERPA experimentation. All

the older adults in the exposed cohort gave their verbal, informed

consent. Data on the unexposed and exposed cohorts were extracted

by the Hauts-de-France Regional Health Authority after the study

database had been registered with the French National Data Protec-

tion Commission (Commission Nationale de l'Informatique et des Lib-

ertés, Paris, France). All data were anonymized. In line with French

legislation on retrospective studies of routine clinical practice,

approval by an investigational review board was neither required nor

sought.

3 | RESULTS

3.1 | Characteristics of the exposed and
unexposed cohorts

Between 1 January 2015 and 31 December 2018, 328 hospital stays

were considered for inclusion in the exposed cohort (Figure 1). The

selection of patients exposed to the intervention is provided in Data

S1. Probabilistic matching with hospital stays in the administrative

database was feasible for 291 (88.7%) of these 328 stays, correspond-

ing to 273 older adults and thus forming the exposed cohort. The

unexposed cohort comprised 291 older adults identified in the admin-

istrative database and matched with the older adults in the exposed

cohort.

In the exposed cohort, the mean (SD) age was 83.10 (4.60) years

and 190 of the patients (65.30%) were women. In the unexposed

cohort, the mean age was 82.70 (5.21) years and 190 of the patients

(65.30%) were women (Table 1). The two cohorts were similar in

F IGURE 1 Flow chart for the exposed and unexposed cohorts (n = 582)

PAYEN ET AL. 1039
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terms of the matching criteria: CCI, number of drugs delivered in the

90 days before hospitalization and mean number of hospitalizations in

the previous year. The length of stay was longer for the exposed

cohort than the unexposed cohort (8.82 vs 7.44 days, respectively).

The mean numbers of PIMs (according to the Laroche list, the EU(7)-

PIM list and the STOPP criteria) per hospital stay on hospital admis-

sion were similar in the two cohorts (Table 1).

3.2 | Potentially inappropriate medications in the
90 days after discharge

The intervention was not associated with a statistically significant dif-

ference in the mean number of PIMs (according to the Laroche list,

the EU(7)-PIM list and the STOPP criteria) in the 90 days following

discharge (Table 2 and Figure 2).

The difference-in-difference estimate (�0.21) suggested that the

medication review was associated with a significantly lower incidence

of hospital readmission within 30 days of discharge (P = .0002)

(Table 2).

Figure 3 shows the change in the number of hospitalizations

before admission and in the 30 days after discharge for each cohort.

In the sensitivity analysis using logistic regression, patients

exposed to the intervention were less likely (risk ratio [RR] [95% con-

fidence interval, CI] 0.45 [0.26-0.74]) to be readmitted to hospital

within 30 days of discharge than patients not exposed to the

intervention.

4 | DISCUSSION

We evaluated the inclusion of a medication review in the PAERPA

integrated care pathway in the Valenciennes-Quercitain area of

France. Our results showed that the in-hospital medication review as

a part of integrated care was not associated with a decrease in the

mean number of PIMs but was associated with a two-fold reduction

in the number of hospital readmissions within 30 days of discharge

from hospital.

Many studies (including a number of RCTs) have shown that med-

ication reviews can reduce the number of PIMs.11,46,47 However, the

TABLE 1 Characteristics (matching criteria and mean number of PIMs per hospital stay) in the exposed and unexposed cohorts

Exposed cohort

(n = 291 hospital stays)

Unexposed cohort

(n = 291 hospital stays)
Matching criteria Mean (SD) Mean (SD) P value

Age (years) 83.10 (4.60) 82.70 (5.21)

Women 190 (65.30) 190 (65.30)

CCI 2.80 (2.57) 2.76 (2.77)

Mean number of hospitalizations in the previous year 0.58 (1.00) 0.58 (1.00)

Mean number of drugs delivered during the previous 90 days 13.30 (5.39) 12.70 (4.54)

Length of stay (days) 8.82 (5.13) 7.44 (7.50) .09

PIMs on hospital admission

Laroche list 0.42 (0.72) 0.36 (0.60) .32

EU(7)-PIM list 2.80 (1.90) 2.75 (1.89) .71

STOPP criteria 2.77 (1.96) 2.58 (1.96) .25

Abbreviations: CCI, Charlson Comorbidity Index; PIM, potentially inappropriate medication; STOPP, Screening Tool of Older Persons' Potentially

Inappropriate Prescriptions.

TABLE 2 Outcomes and estimated effects on PIMs and hospital readmission

Exposed cohort
(n = 291 hospital stays)

Unexposed cohort
(n = 291 hospital stays)

Difference-in-differences estimate

Mean (SD) Mean (SD) Estimate (SD) P value

PIMs in the 90 days following discharge

Laroche list 0.39 (0.62) 0.33 (0.61) 0.02 (0.08) .82

EU(7)-PIM list 2.98 (1.88) 2.80 (1.89) 0.14 (0.22) .53

STOPP criteria 2.73 (1.96) 2.68 (2.16) �0.17 (0.23) .46

Hospitalization within 30 days 0.10 (0.32) 0.20 (0.47) �0.21 (0.06) 0.0002

Abbreviations: PIM, potentially inappropriate medication; STOPP, Screening Tool of Older Persons' Potentially Inappropriate Prescriptions.

1040 PAYEN ET AL.
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data from nonrandomized studies of the effects of medication reviews

are discordant.48–50 In the study of primary care by Sloeserwij et al, a

medication review by a nondispensing pharmacist did not improve

most of the prescription quality indicators. The researchers suggested

that “prescribing indicators might not capture the full effect of non-

dispensing pharmacists integrated in primary care teams, when inter-

ventions are not specifically targeted upon these indicators”.50

First, our results are in line with Sloeserwij et al’s findings

because our medication review included the suggestion of medication

changes to the medical team if necessary, a medication plan, educa-

tional programmes for prescribers or patients, and counselling.

However, the prescribers in our study did not necessarily apply

standardized procedures like the EU(7)-PIM list or the STOPP/START

criteria. Second, our medication review was initiated in hospital by a

multidisciplinary geriatrics team that comprised a geriatrician, a phar-

macist and a nurse. The team acted in an advisory capacity, and so the

attending physician was not obliged to follow the team's recommen-

dations. Thus, it is possible that physicians did not withdraw PIMs,

and so the intervention may have lacked an effect. Given that the

multidisciplinary team in charge of the intervention relied on its mem-

bers' preferences and expertise, the lack of standardization might

have decreased the effectiveness of the medication review. Indeed,

randomized studies usually promote well-structured evidence-based

interventions and then evaluate the change in medication appropri-

ateness (as measured by an implicit tool), the change in inappropri-

ately prescribed medications (as measured by an explicit tool) or the

change in prescribing omissions (as measured by an explicit tool).51

Guidelines on medication review in older adults with multiple comor-

bidities have been published but these were not available when the

project was initiated in 2014.52 These observations suggest that the

real-life implementation of medication review must be based on clear,

validated procedures. The team in charge of medication optimization

should be able to modify prescriptions directly.

We observed a significant reduction in hospital readmissions in

the 30 days following discharge. However, most RCTs and system-

atic reviews failed to identify an effect of medication review on the

risk of hospital readmission in general18 and drug-related hospital

readmission in particular.22,23 This could suggest that the risk reduc-

tion observed in the present study was related to the integrated

care pathway and not to the medication review. Indeed, it is possible

that the reduction in hospital readmission was related to dedicated,

standardized management after discharge by the FP and the com-

munity pharmacist, with the support of a care coordinator.31 Several

studies have shown that the initiation of integrated care on hospital

admission is associated with a reduction in hospital readmission.53,54

Other studies have shown that posthospital follow-up by FPs

and pharmacists can reduce the number of medication-related

problems.55–57

F IGURE 3 The number of readmissions in the 30 days before
admission and in the 30 days after discharge for the exposed and
unexposed cohorts

F IGURE 2 The number of PIMs (according to the Laroche list, the EU(7)-PIM list and the STOPP criteria) in the 90 days before admission vs
the 90 days after discharge for the exposed and unexposed cohorts

PAYEN ET AL. 1041
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The extent to which our results can be generalized depends

on the possibility of implementing the procedures and getting

healthcare professionals (HCPs) to commit to the integrated care

project. In a qualitative study with 75 different HCPs, we identified

four categories of barriers or facilitators influencing the readiness

of HCPs to implement integrated care pathways for older patients,

regardless of whether or not the HCPs had agreed to participate

in the PAERPA programme.31 Barriers and facilitators included

communication aspects (about the project and between HCPs),

benefits for the patients and HCPs, interest in team working and

in geriatric medicine, and the presence of a care coordinator (CC).

Indeed, the procedures developed in the PAERPA programme

involved a CC without a medical background. In a dedicated study,

we have shown that the programme's overall workload was greater

than expected.58 During the study, the CC became more exten-

sively involved in three areas: administration, coordination and

communication. These care coordination needs were confirmed by

the HCPs included in interviews. Despite the help of the CC, the

level of interest in integrated care for frail older people was highly

variable among FPs: some FPs were naturally interested in the

PAERPA programme, whereas others were strongly opposed.

Conversely, nearly all pharmacists accepted participation in the

PAERPA programme. These issues should be considered when

designing medication optimization programme projects for older

people.

Our study had several strengths: integrated care with macro-,

meso- and micro-level actions,29,31,59 a real-life context, matching

exposed patients with unexposed patients, an intervention by a multi-

disciplinary geriatrics team, the use of large national health insurance

databases and the application of difference-in-differences causal

inference methods.42,60–62

However, our study also had several limitations. First, the evalu-

ation part of study was not designed at the time of the intervention.

The evaluation required complex procedures for accessing data on

medications delivered before and after the intervention in the inter-

vention cohort (probabilistic linkage) and for emulating a comparable

control cohort (via matching in the administrative database).

Moreover, as data collection closed in January 2019, we do not have

data on hospital readmission at 60 days, 90 days and 1-year postin-

tervention for all patients. The results obtained at 30 days could not

be extrapolated and compared to 60 days, 90 days and 1 year post-

intervention. It was therefore not possible to know the impact of

the intervention over time. Second, the administrative databases

were not set up for research purposes. Some data may have been

missing or poorly recorded, which compromised their use.63,64 Even

though the control cohort was created by matching patients for sev-

eral factors known to be associated with PIMs and re-hospitalization,

other (unknown) confounders might have been present. For example,

the older adults included in the intervention cohorts had FPs and

pharmacists who were willing to participate in the integrated

care. This was not true for the unexposed cohort, and so this intro-

duced selection bias in our estimation of the intervention's impact

(especially for 30-day readmission) and might have increased the

strength of the association measured. Older people who were not

able to provide informed consent and who had no next of kin were

not included, which could represent a selection bias. However, they

represented a low proportion of eligible patients (lower than 0.3%

on the basis of local data collected between 2015 and 2017; see

Supporting Information Data S1). In our study, the difference in

length of stay between the exposed and unexposed cohorts was

slightly different but not statistically significant. So, the effect of

length of stay on the risk of hospital readmission could be dis-

cussed. Furthermore, studies that investigated the association

between length of stay and risk of hospital readmission has shown

conflicting results in the literature.8,65–68 Because of our study

design, we could not check the parallel trend assumption, ie, that

the trend of hospitalizations before intervention was parallel

between the two groups. This may be important because violation

of parallel trend assumption can lead to biased estimation of the

causal effect. Lastly, the study was conducted in a single, medium-

sized general hospital located in an area of France with a high prev-

alence of PIMs and social disadvantage.69 Caution should be taken

when extrapolating these results to other settings. The intervention

effects observed in our study were not solely dependent on the

medication optimization intervention. Our results were also related

to the procedures implemented at the meso and macro levels of the

integrated care organization,59 notably the implementation of a

CC.31 These procedures are not always available in all territories

and countries, which may limit the reproducibility of our results.

However, many barriers and facilitators are common to integrated

care projects59 and need to be addressed with existing or innovative

support. Our study can thus alert HCPs and researchers to the

importance of these aspects when developing integrated care in

relation to medication optimization.

In conclusion, medication review by a multidisciplinary geriatric

team with an advisory role only was not associated with a reduction

in the number of PIMs among hospitalized older adults. However, the

medication review was part of a standard integrated care procedure

associated with a significant decrease in the 30-day hospital

readmission rate.

CONTRIBUTORS

David Verloop, Marie-Marguerite Defebvre, Corinne Dupont and

Delphine Dambre supported the project with the Hauts-de-France

Regional Health Agency. Julien Soula and Antoine Lamer were

involved in data management and data analysis. Anaïs Payen, Claire

Godard-Sebillotte, Jean-Baptiste Beuscart and Nadia Sourial contrib-

uted to study conception and design. Anaïs Payen, Claire Godard-

Sebillotte and Jean-Baptiste Beuscart drafted the manuscript. All

authors approved the manuscript.

COMPETING INTEREST

The authors have no conflicts of interest to declare.

DATA AVAILABILITY STATEMENT

Research data are not shared.

1042 PAYEN ET AL.

 13652125, 2023, 3, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1111/bcp.15543 by C

ochrane France, W
iley O

nline L
ibrary on [08/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



REFERENCES

1. Thomas RE, Nguyen LT, Jackson D, Naugler C. Potentially inappropri-

ate prescribing and potential prescribing omissions in 82,935 older

hospitalised adults: association with hospital readmission and mortal-

ity within six months. Geriatrics (Basel). 2020;5(2):37. doi:10.3390/

geriatrics5020037

2. Scott IA, Pillans PI, Barras M, Morris C. Using EMR-enabled comput-

erized decision support systems to reduce prescribing of potentially

inappropriate medications: a narrative review. Therapeut Adv Drug

Saf. 2018;9(9):559-573. doi:10.1177/2042098618784809

3. Gallagher P, Lang PO, Cherubini A, et al. Prevalence of potentially

inappropriate prescribing in an acutely ill population of older patients

admitted to six European hospitals. Eur J Clin Pharmacol. 2011;67(11):

1175-1188. doi:10.1007/s00228-011-1061-0

4. Simões PA, Santiago LM, Maurício K, Simões JA. Prevalence of poten-

tially inappropriate medication in the older adult population within

primary care in Portugal: a nationwide cross-sectional study. PPA.

2019;13:1569-1576. doi:10.2147/PPA.S219346

5. Hedna K, Hakkarainen KM, Gyllensten H, Jönsson AK, Petzold M,

Hägg S. Potentially inappropriate prescribing and adverse drug reac-

tions in the elderly: a population-based study. Eur J Clin Pharmacol.

2015;71(12):1525-1533. doi:10.1007/s00228-015-1950-8

6. Bo M, Quaranta V, Fonte G, Falcone Y, Carignano G, Cappa G.

Prevalence, predictors and clinical impact of potentially inappropriate

prescriptions in hospital-discharged older patients: a prospective

study. Geriatr Gerontol Int. 2018;18(4):561-568. doi:10.1111/ggi.

13216

7. Frély A, Chazard E, Pansu A, Beuscart JB, Puisieux F. Impact of acute

geriatric care in elderly patients according to the Screening Tool of

Older Persons' Prescriptions/Screening Tool to Alert doctors to Right

Treatment criteria in northern France: impact of geriatric care using

STOPP/START. Geriatr Gerontol Int. 2016;16(2):272-278. doi:10.

1111/ggi.12474

8. Garcia-Perez L, Linertova R, Lorenzo-Riera A, Vazquez-Diaz JR,

Duque-Gonzalez B, Sarria-Santamera A. Risk factors for hospital read-

missions in elderly patients: a systematic review. QJM. 2011;104(8):

639-651. doi:10.1093/qjmed/hcr070

9. Visade F, Babykina G, Lamer A, et al. Importance of previous hospital

stays on the risk of hospital re-admission in older adults: a real-life

analysis of the PAERPA study population. Age Ageing. 2021;50(1):

141-146. doi:10.1093/ageing/afaa139

10. Van Walraven C, Wong J, Forster AJ. LACE+ index: extension of a

validated index to predict early death or urgent readmission after hos-

pital discharge using administrative data. Open Med. 2012;6(3):

e80-90.

11. Milos V, Rekman E, Bondesson Å, et al. Improving the quality of phar-

macotherapy in elderly primary care patients through medication

reviews: a randomised controlled study. Drugs Aging. 2013;30(4):235-

246. doi:10.1007/s40266-013-0057-0

12. Lehnbom EC, Stewart MJ, Manias E, Westbrook JI. Impact of medica-

tion reconciliation and review on clinical outcomes. Ann Pharmac-

other. 2014;48(10):1298-1312. doi:10.1177/1060028014543485

13. George J, Elliott RA, Stewart DC. A systematic review of interven-

tions to improve medication taking in elderly patients prescribed mul-

tiple medications. Drugs Aging. 2008;25(4):307-324.

14. Brown JD, Hutchison LC, Li C, Painter JT, Martin BC. Predictive valid-

ity of the beers and Screening Tool of Older Persons' Potentially Inap-

propriate Prescriptions (STOPP) criteria to detect adverse drug

events, hospitalizations, and emergency department visits in the

United States. J Am Geriatr Soc. 2016;64(1):22-30. doi:10.1111/jgs.

13884

15. Narayan SW, Nishtala PS. Associations of potentially inappropriate

medicine use with fall-related hospitalisations and primary care visits

in older New Zealanders: a population-level study using the updated

2012 beers criteria. Drugs – Real World Outcome. 2015;2(2):137-141.

doi:10.1007/s40801-015-0020-y

16. Endres HG, Kaufmann-Kolle P, Steeb V, Bauer E, Böttner C,

Thürmann P. Association between Potentially Inappropriate Medica-

tion (PIM) use and risk of hospitalization in older adults: an observa-

tional study based on routine data comparing PIM use with use of

PIM alternatives. Scuteri A, éditeur. PLoS ONE. 2016;11(2):e0146811.

doi:10.1371/journal.pone.0146811

17. Varga S, Alcusky M, Keith SW, et al. Hospitalization rates during

potentially inappropriate medication use in a large population-based

cohort of older adults: Hospitalization rates during potentially inap-

propriate medication use among older adults. Br J Clin Pharmacol.

2017;83(11):2572-2580. doi:10.1111/bcp.13365

18. Hohl CM, Wickham ME, Sobolev B, et al. The effect of early in-

hospital medication review on health outcomes: a systematic review:

effect of early in-hospital medication review: a systematic review. Br

J Clin Pharmacol. 2015;80(1):51-61. doi:10.1111/bcp.12585

19. Holland R, Desborough J, Goodyer L, Hall S, Wright D, Loke YK. Does

pharmacist-led medication review help to reduce hospital admissions

and deaths in older people? a systematic review and meta-analysis. Br

J Clin Pharmacol. 2008;65(3):303-316. doi:10.1111/j.1365-2125.

2007.03071.x

20. Wallerstedt SM, Kindblom JM, Nylén K, Samuelsson O, Strandell A.

Medication reviews for nursing home residents to reduce mortality

and hospitalization: systematic review and meta-analysis: medication

reviews in nursing home residents. Br J Clin Pharmacol. 2014;78(3):

488-497. doi:10.1111/bcp.12351

21. Thomas R, Huntley AL, Mann M, et al. Pharmacist-led interventions

to reduce unplanned admissions for older people: a systematic review

and meta-analysis of randomised controlled trials. Age Ageing. 2014;

43(2):174-187. doi:10.1093/ageing/aft169

22. Blum MR, Sallevelt BTGM, Spinewine A, et al. Optimizing Therapy to

Prevent Avoidable Hospital Admissions in Multimorbid Older Adults

(OPERAM): cluster randomised controlled trial. BMJ. 2021;374:

n1585. doi:10.1136/bmj.n1585

23. O'Mahony D, Gudmundsson A, Soiza RL, et al. Prevention of adverse

drug reactions in hospitalized older patients with multi-morbidity and

polypharmacy: the SENATOR* randomized controlled clinical trial.

Age Ageing. 2020;49(4):605-614. doi:10.1093/ageing/afaa072

24. de Stampa M, Vedel I, Bergman H, Novella JL, Lapointe L. Fostering

participation of general practitioners in integrated health services net-

works: incentives, barriers, and guidelines. BMC Health Serv Res.

2009;9(1):48. doi:10.1186/1472-6963-9-48

25. Carmont SA, Mitchell G, Senior H, Foster M. Systematic review of the

effectiveness, barriers and facilitators to general practitioner engage-

ment with specialist secondary services in integrated palliative care.

BMJ Support Palliat Care. 2018;8(4):385-399. doi:10.1136/bmjspcare-

2016-001125

26. Vestjens L, Cramm JM, Nieboer AP. An integrated primary care

approach for frail community-dwelling older persons: a step forward

in improving the quality of care. BMC Health Serv Res. 2018;18(1):28.

doi:10.1186/s12913-017-2827-6

27. Van Bockstael V. Rôle des Agences Régionales de Santé (ARS) dans

l'organisation des parcours de soins. Médecine des

Maladies Métaboliques. 2017;11(1):52-54. doi:10.1016/S1957-2557

(17)30012-3

28. Briggs AM, Valentijn PP, Thiyagarajan JA, Araujo de Carvalho I. Ele-

ments of integrated care approaches for older people: a review of

reviews. BMJ Open. 2018;8(4):e021194. doi:10.1136/bmjopen-2017-

021194

29. Valentijn PP, Schepman SM, Opheij W, Bruijnzeels MA. Understand-

ing integrated care: a comprehensive conceptual framework based on

the integrative functions of primary care. International. J Integr Care.

2013;13:e010. doi:10.5334/ijic.886

PAYEN ET AL. 1043

 13652125, 2023, 3, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1111/bcp.15543 by C

ochrane France, W
iley O

nline L
ibrary on [08/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

info:doi/10.3390/geriatrics5020037
info:doi/10.3390/geriatrics5020037
info:doi/10.1177/2042098618784809
info:doi/10.1007/s00228-011-1061-0
info:doi/10.2147/PPA.S219346
info:doi/10.1007/s00228-015-1950-8
info:doi/10.1111/ggi.13216
info:doi/10.1111/ggi.13216
info:doi/10.1111/ggi.12474
info:doi/10.1111/ggi.12474
info:doi/10.1093/qjmed/hcr070
info:doi/10.1093/ageing/afaa139
info:doi/10.1007/s40266-013-0057-0
info:doi/10.1177/1060028014543485
info:doi/10.1111/jgs.13884
info:doi/10.1111/jgs.13884
info:doi/10.1007/s40801-015-0020-y
info:doi/10.1371/journal.pone.0146811
info:doi/10.1111/bcp.13365
info:doi/10.1111/bcp.12585
info:doi/10.1111/j.1365-2125.2007.03071.x
info:doi/10.1111/j.1365-2125.2007.03071.x
info:doi/10.1111/bcp.12351
info:doi/10.1093/ageing/aft169
info:doi/10.1136/bmj.n1585
info:doi/10.1093/ageing/afaa072
info:doi/10.1186/1472-6963-9-48
info:doi/10.1136/bmjspcare-2016-001125
info:doi/10.1136/bmjspcare-2016-001125
info:doi/10.1186/s12913-017-2827-6
info:doi/10.1016/S1957-2557(17)30012-3
info:doi/10.1016/S1957-2557(17)30012-3
info:doi/10.1136/bmjopen-2017-021194
info:doi/10.1136/bmjopen-2017-021194
info:doi/10.5334/ijic.886


30. Le Berre M, Maimon G, Sourial N, Guériton M, Vedel I. Impact of

transitional care services for chronically ill older patients: a systematic

evidence review. J am Geriatr Soc. 2017;65(7):1597-1608. doi:10.

1111/jgs.14828

31. Averlant L, Calafiore M, Puisieux F, et al. Barriers and facilitators in

the uptake of integrated care pathways for older patients by health-

care professionals: a qualitative analysis of the French national

“Health Pathway of Seniors for Preserved Autonomy” pilot program.

Int J Integr Care. 2021;21(2):7. doi:10.5334/ijic.5483

32. Hazen ACM, de Bont AA, Boelman L, et al. The degree of integration

of non-dispensing pharmacists in primary care practice and the

impact on health outcomes: A systematic review. Res Social Adm

Pharm. 2018;14(3):228-240. doi:10.1016/j.sapharm.2017.04.014

33. Tuppin P, Rudant J, Constantinou P, et al. Value of a national adminis-

trative database to guide public decisions: From the SNIIRAM to the

SNDS in France. Rev Epidemiol Sante Publique. 2017;65:S149-S167.

doi:10.1016/j.respe.2017.05.004

34. Belhassen M, Van Ganse E, Nolin M, et al. 10-year comparative fol-

low up of familial versus multifactorial chylomicronemia syndromes.

J Clin Endocrinol Metabol. 2020;106(3):e1332-e1342. doi:10.1210/

clinem/dgaa838

35. Lamer A, Depas N, Doutreligne M, et al. Transforming French elec-

tronic health records into the observational medical outcome partner-

ship's common data model: a feasibility study. Appl Clin Inform. 2020;

11(01):13-22. doi:10.1055/s-0039-3402754

36. Glasheen WP, Cordier T, Gumpina R, Haugh G, Davis J, Renda A.

Charlson Comorbidity Index: ICD-9 update and ICD-10 translation.

Am Health Drug Benefits. 2019;12(4):188-197.

37. Hammouda N, Vargas-Torres C, Doucette J, Hwang U. Geriatric

emergency department revisits after discharge with potentially inap-

propriate medications: a retrospective cohort study. Am J Emerg Med.

2021[cité 8 Mars 2021];44:148-156. Disponible sur: https://

linkinghub.elsevier.com/retrieve/pii/S0735675721001091

38. Laroche ML, Charmes JP, Merle L. Potentially inappropriate medica-

tions in the elderly: a French consensus panel list. Eur J Clin Pharma-

col. 2007;63(8):725-731. doi:10.1007/s00228-007-0324-2

39. O'Mahony D. STOPP/START criteria for potentially inappropriate

medications/potential prescribing omissions in older people: origin

and progress. Expert Rev Clin Pharmacol. 2019;13(1):15-22. doi:10.

1080/17512433.2020.1697676

40. Renom-Guiteras A, Meyer G, Thürmann PA. The EU(7)-PIM list: a list

of potentially inappropriate medications for older people consented

by experts from seven European countries. Eur J Clin Pharmacol.

2015;71(7):861-875. doi:10.1007/s00228-015-1860-9

41. Haj-Ali W, Moineddin R, Hutchison B, Wodchis WP, Glazier RH. Role

of Interprofessional primary care teams in preventing avoidable

hospitalizations and hospital readmissions in Ontario, Canada: a

retrospective cohort study. BMC Health Serv Res [Internet]. 2020;

20(1):782. Disponible sur: https://bmchealthservres.biomedcentral.

com/articles/10.1186/s12913-020-05658-9

42. Strumpf E, Ammi M, Diop M, Fiset-Laniel J, Tousignant P. The impact

of team-based primary care on health care services utilization and

costs: Quebec's family medicine groups. J Health Econ. 2017;55:76-

94. doi:10.1016/j.jhealeco.2017.06.009

43. Godard-Sebillotte C, Karunananthan S, Vedel I. Difference-in-

differences analysis and the propensity score to estimate the impact

of non-randomized primary care interventions. Fam Pract. 2019;

36(2):247-251. doi:10.1093/fampra/cmz003

44. Kuo CL, Duan Y, Grady J. Unconditional or conditional logistic regres-

sion model for age-matched case-control data? Front Public Health

[Internet]. 2018 [cité 25 Mai 2021];6:57. Disponible sur: https://

journal.frontiersin.org/article/10.3389/fpubh.2018.00057/full

45. Pearce N. Analysis of matched case-control studies. BMJ. 2016;352:

i969. doi:10.1136/bmj.i969

46. Forsetlund L, Eike MC, Gjerberg E, Vist GE. Effect of interventions to

reduce potentially inappropriate use of drugs in nursing homes: a sys-

tematic review of randomised controlled trials. BMC Geriatr. 2011;11:

16. doi:10.1186/1471-2318-11-16

47. Hill-Taylor B, Walsh KA, Stewart S, Hayden J, Byrne S, Sketris IS.

Effectiveness of the STOPP/START (Screening Tool of Older Persons'

potentially inappropriate Prescriptions/Screening Tool to Alert doc-

tors to the Right Treatment) criteria: systematic review and meta-

analysis of randomized controlled studies. J Clin Pharm Ther. 2016;

41(2):158-169. doi:10.1111/jcpt.12372

48. Tan ECK, Stewart K, Elliott RA, George J. Pharmacist services pro-

vided in general practice clinics: a systematic review and meta-analy-

sis. Res Social Adm Pharm. 2014;10(4):608-622. doi:10.1016/j.

sapharm.2013.08.006

49. Khera S, Abbasi M, Dabravolskaj J, Sadowski CA, Yua H, Chevalier B.

Appropriateness of medications in older adults living with frailty:

impact of a pharmacist-led structured medication review process in

primary care. J Prim Care Community Health. 2019;10:1-8. doi:10.

1177/2150132719890227

50. Sloeserwij VM, Zwart DLM, Hazen ACM, et al. Non-dispensing phar-

macist integrated in the primary care team: effect on the quality of

physician's prescribing, a non-randomised comparative study. Int J

Clin Pharmacol. 2020;42(5):1293-1303. doi:10.1007/s11096-020-

01075-4

51. Rankin A, Cadogan CA, Patterson SM, et al. Interventions to

improve the appropriate use of polypharmacy for older people.

Cochrane Effective Practice and Organisation of Care Group, éditeur.

Cochrane Database Syst Rev. 2018;2018(9):CD008165. doi:10.1002/

14651858.CD008165.pub4

52. Pazan F, Burkhardt H, Frohnhofen H, et al. Changes in prescription

patterns in older hospitalized patients: the impact of FORTA on

disease-related over- and under-treatments. Eur J Clin Pharmacol.

2018;74(3):339-347. doi:10.1007/s00228-017-2383-3

53. Godard-Sebillotte C, Strumpf E, Sourial N, Rochette L, Pelletier E,

Vedel I. Primary care continuity and potentially avoidable hospitaliza-

tion in persons with dementia. J am Geriatr Soc. 2021;69(5):1208-

1220. doi:10.1111/jgs.17049

54. de Stampa M, Vedel I, Buyck JF, et al. Impact on hospital admissions

of an integrated primary care model for very frail elderly patients.

Arch Gerontol Geriatr. 2014;58(3):350-355. doi:10.1016/j.archger.

2014.01.005

55. Syafhan NF, Al Azzam S, Williams SD, et al. General practitioner

practice-based pharmacist input to medicines optimisation in the UK:

pragmatic, multicenter, randomised, controlled trial. J Pharm Policy

Pract. 2021;14(1):4. doi:10.1186/s40545-020-00279-3

56. Royal S. Interventions in primary care to reduce medication related

adverse events and hospital admissions: systematic review and meta-

analysis. Qual Saf Health Care. 2006;15(1):23-31. doi:10.1136/qshc.

2004.012153

57. Carayon P, Schoofs Hundt A, Karsh BT, et al. Work system design for

patient safety: the SEIPS model. Qual Saf Health Care. 2006;15(suppl

1):i50-i58. doi:10.1136/qshc.2005.015842

58. Douze L. The care coordinator's tasks during the implementation of

an integrated care pathway for older patients: a qualitative study

based on the French national “Health Pathway of Seniors for Pre-

served Autonomy” pilot program. Int J Integr Care. 2022;22(0):2. doi:

10.5334/ijic.5977

59. Threapleton DE, Chung RY, Wong SYS, et al. Integrated care for older

populations and its implementation facilitators and barriers: a rapid

scoping review. International J Qual Health Care. 2017;29(3):327-334.

doi:10.1093/intqhc/mzx041

60. Perlbarg J, Allonier C, Boisnault P, et al. Faisabilité et intérêt de l'appa-

riement de données individuelles en médecine générale et de don-

nées de remboursement appliqué au diabète et à l'hypertension

1044 PAYEN ET AL.

 13652125, 2023, 3, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1111/bcp.15543 by C

ochrane France, W
iley O

nline L
ibrary on [08/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

info:doi/10.1111/jgs.14828
info:doi/10.1111/jgs.14828
info:doi/10.5334/ijic.5483
info:doi/10.1016/j.sapharm.2017.04.014
info:doi/10.1016/j.respe.2017.05.004
info:doi/10.1210/clinem/dgaa838
info:doi/10.1210/clinem/dgaa838
info:doi/10.1055/s-0039-3402754
https://linkinghub.elsevier.com/retrieve/pii/S0735675721001091
https://linkinghub.elsevier.com/retrieve/pii/S0735675721001091
info:doi/10.1007/s00228-007-0324-2
info:doi/10.1080/17512433.2020.1697676
info:doi/10.1080/17512433.2020.1697676
info:doi/10.1007/s00228-015-1860-9
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-020-05658-9
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-020-05658-9
info:doi/10.1016/j.jhealeco.2017.06.009
info:doi/10.1093/fampra/cmz003
https://journal.frontiersin.org/article/10.3389/fpubh.2018.00057/full
https://journal.frontiersin.org/article/10.3389/fpubh.2018.00057/full
info:doi/10.1136/bmj.i969
info:doi/10.1186/1471-2318-11-16
info:doi/10.1111/jcpt.12372
info:doi/10.1016/j.sapharm.2013.08.006
info:doi/10.1016/j.sapharm.2013.08.006
info:doi/10.1177/2150132719890227
info:doi/10.1177/2150132719890227
info:doi/10.1007/s11096-020-01075-4
info:doi/10.1007/s11096-020-01075-4
info:doi/10.1002/14651858.CD008165.pub4
info:doi/10.1002/14651858.CD008165.pub4
info:doi/10.1007/s00228-017-2383-3
info:doi/10.1111/jgs.17049
info:doi/10.1016/j.archger.2014.01.005
info:doi/10.1016/j.archger.2014.01.005
info:doi/10.1186/s40545-020-00279-3
info:doi/10.1136/qshc.2004.012153
info:doi/10.1136/qshc.2004.012153
info:doi/10.1136/qshc.2005.015842
info:doi/10.5334/ijic.5977
info:doi/10.1093/intqhc/mzx041


artérielle. Sante Publique. 2014;26(3):355-363. doi:10.3917/spub.

139.0355

61. Dimick JB, Ryan AM. Methods for evaluating changes in health care

policy: the difference-in-differences approach. JAMA. 2014;312(22):

2401. doi:10.1001/jama.2014.16153

62. McKinnon B, Harper S, Kaufman JS, Bergevin Y. Removing user fees

for facility-based delivery services: a difference-in-differences evalua-

tion from ten sub-Saharan African countries. Health Policy Plan. 2015;

30(4):432-441. doi:10.1093/heapol/czu027

63. Chazard E, Ficheur G, Caron A, et al. Secondary use of healthcare

structured data: the challenge of domain-knowledge based extraction

of features. Stud Health Technol Inform. 2018;255:15-19.

64. Payen A, Godard-Sebillotte C, Soula J, et al. Accuracy of the French

administrative database to describe patients' medication and primary

care visits: a validation study. Stud Health Technol Inform. 2021;281:

357-361. doi:10.3233/SHTI210180

65. Hunt-O'Connor C, Moore Z, Patton D, Nugent L, Avsar P,

O'Connor T. The effect of discharge planning on length of stay and

readmission rates of older adults in acute hospitals: a systematic

review and meta-analysis of systematic reviews. J Nurs Manag. 2021;

29(8):2697-2706. doi:10.1111/jonm.13409

66. Ansari SF, Yan H, Zou J, Worth RM, Barbaro NM. Hospital length of

stay and readmission rate for neurosurgical patients. Neurosurgery.

2018;82(2):173-181. doi:10.1093/neuros/nyx160

67. Rachoin JS, Aplin KS, Gandhi S, Kupersmith E, Cerceo E. Impact of

length of stay on readmission in hospitalized patients. Cureus. 2020;

12(9):e10669. doi:10.7759/cureus.10669

68. Sud M, Yu B, Wijeysundera HC, et al. Associations between short or

long length of stay and 30-day readmission and mortality in hospital-

ized patients with heart failure. JACC. Heart Failure. 2017;5(8):578-

588. doi:10.1016/j.jchf.2017.03.012

69. Beuscart JB, Genin M, Dupont C, et al. Potentially inappropriate med-

ication prescribing is associated with socioeconomic factors: a spatial

analysis in the French Nord-Pas-de-Calais Region. Age Ageing. 2017;

(46):607-613. doi:10.1093/ageing/afw245

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Payen A, Godard-Sebillotte C,

Sourial N, et al. The impact of including a medication review in

an integrated care pathway: A pilot study. Br J Clin Pharmacol.

2023;89(3):1036‐1045. doi:10.1111/bcp.15543

PAYEN ET AL. 1045

 13652125, 2023, 3, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1111/bcp.15543 by C

ochrane France, W
iley O

nline L
ibrary on [08/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

info:doi/10.3917/spub.139.0355
info:doi/10.3917/spub.139.0355
info:doi/10.1001/jama.2014.16153
info:doi/10.1093/heapol/czu027
info:doi/10.3233/SHTI210180
info:doi/10.1111/jonm.13409
info:doi/10.1093/neuros/nyx160
info:doi/10.7759/cureus.10669
info:doi/10.1016/j.jchf.2017.03.012
info:doi/10.1093/ageing/afw245
info:doi/10.1111/bcp.15543

	The impact of including a medication review in an integrated care pathway: A pilot study
	1  BACKGROUND
	2  METHOD
	2.1  Study design, setting, intervention and data sources

	What is already known about this subject
	What this study adds
	2.2  Study population
	2.2.1  Inclusion and exclusion criteria in the exposed cohort
	2.2.2  Data extraction for the exposed cohort
	2.2.3  Inclusion and exclusion criteria in the unexposed cohort
	2.2.4  Data extraction for the exposed and unexposed cohorts
	2.2.5  Primary outcome
	2.2.6  Secondary outcomes

	2.3  Analysis
	2.4  Ethical approval

	3  RESULTS
	3.1  Characteristics of the exposed and unexposed cohorts
	3.2  Potentially inappropriate medications in the 90days after discharge

	4  DISCUSSION
	CONTRIBUTORS
	COMPETING INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


