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ORDFORANDEN HAR ORDET

Hej!

I skrivande stund &r det harligt sommarvader i
hela landet och forhoppningsvis vantar en skon
ledighet for er alla efter det mycket annorlunda
ar som har gatt sedan forra sommaren.

Vi har blivit vana vid distansmdéten och infor
arets arsmote och seminarium var det forstas
inga diskussioner om det var distans som
géllde. Denna form fér méten och seminarier ar
mycket tillgdngliga och har du idéer om teman
som kan lampa sig for seminarier eller
workshops i SVEP:s regi sa hor garna av dig.

Seminariet som vi arrangerade i samarbete med
SHEA, Svensk forening for halsoekonomi var
mycket lyckat. Tack alla som bidrog!
Presentationerna hittar du pa SVEP:s hemsida.

Under det paféljande arsmotet beslots att SVEP
ska l&mna Svenska lakarsallskapet. Medlem-
skapets forutsattningar har andrats da SVEP
genom SLS:s medlemsreform har dvergatt till
att vara associerad medlem.

I samband med arsmotet avgick Johan
Sundstrdm som styrelseledamot och Anna
Axmon valdes in som ny. Tack for din insats
Johan! Valkommen Annal

Detta nummer av Svepet har tema ”Index och
matt for samsjuklighet och/eller skorhet”. Karin
Modig ar gastredaktor och presenterar bade sig
och temat pa sidan 4. Tack Karin!

Onskar er alla en trevlig sommar!

Hélsningar Elisabeth

¥

Elisabeth Strandhagen,
Ordférande i SVEP
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Karin Modig ar ny vice ordférande — och
gastredaktor for detta nummer av Svepet

Karin Modig, Institutet for miljomedicin, enheter for epidemiologi, Karolinska Institutet

E-post: karin.modig@ki.se

Karin Modig ar ny styrelseledamot sedan 2020 och viceordférande i SVEP sedan arsmotet 2021.
Hon ar ocksa gastredaktor for detta nummer av Svepet som handlar om index och matt for att

mata samsjuklighet och/eller skdrhet.

Jag fick frdgan 2020 om att trada in som
ledamot i Svensk epidemiologisk forening, en
forening som min postdok-handledare och
mentor Anders Ahlbom var med och grundade.
Anders var dven med och grundade svensk
demografisk forening, och det &r i inter-
sektionen av dessa tva discipliner som min
forskning sker idag. Jag leder en forskargrupp,
Aldrande och Halsa, pé& Institutet for miljo-
medicin vid Karolinska Institutet.

Karin Modig

Forskningen handlar om livslangd, vad som
driver den och i vilken grad hélsan har okat i
samma utstrdckning som livet har forlangts. |
var forskning kombinerar vi epidemiologi och
medicinsk expertis, med demografiska metoder
och befolkningsperspektiv. Vi studerar nagra av
de vanligast forekommande och allvarligaste
sjukdomarna bland &ldre sdsom hjart- och

kérlsjukdomar och hoftfraktur, men &ven
multisjuklighet och skorhet, vilket &r temat for
detta nummer av Svepet.

Det har numret av Svepet handlar om olika
satt att méata multisjuklighet och skorhet i
forskningsdata. | takt med en aldrande
befolkning och Okad Overlevnad i sjukdomar
Okar sannolikheten att leva langre med en
sjukdomshistoria och behovet att ta hansyn till
graden av multisjuklighet eller skdrhet i studier
som inkluderar &dldre 6kar, tex i behandlings-
studier och i prognostiska studier. Matten
anvands ocksé som utfallsmatt, tex i studier om
vad som predicerar halsosamt aldrande.

| det har numret presenterar nagra forskare
inom omradet Gversiktsartiklar pa detta &mne.
Jonas Ludvigsson har tillsammans med ett antal
kollegor gjort en anpassning av det
valetablerade Charlson comorbidity-indexet till
svenska registerdata och ICD-7. Men hur
korrelerar Charlson-indexet med andra matt av
multisjuklighet? Stina Ek presenterar en studie
over svenska hoftfrakturpatienter dér Charlson
jamfors med den Kkliniska skattningen av
narkoslakarens, ASA hur matten Gverlappar
samt predicerar 1-arsoverlevnad. Vidare finns
det dem som menar att en summering av
diagnoser dver tid inte ar det bésta sattet att
mata multisjuklighet pa, utan att hansyn bor tas
till takten med vilken sjukligheten ackumulerar
liksom sattet pa vilket olika sjukdomar
grupperar. Vidare kan ni ldsa om matt pa
skorhet (engelskans frailty), och hur olika matt
pa skorhet korrelerar med varandra, liksom att
anvénda  lékemedel  for att  studera
samsjuklighet.

Vél mott och glad sommar.

Mvh Karin



Index och matt fér samsjuklighet och/eller skorhet:

Ny Oversikt om Charlson comorbidity index:
Anpassning till svenska forhallanden och med
script (SAS, STATA och R)

Jonas Ludvigsson, Barnlakare, Orebro Univ.sjukhus och professor, Klinisk Epidem., Karolinska Inst.

E-post: jonas.ludvigsson@yahoo.com

Jonas Ludvigsson bade sammanfattar och reflekterar har éver en artikel om anpassning av
Charlson Comorbidity Index till svenska registerdata. Artikeln har fatt mycket uppmarksamhet

och ar ett valkommet bidrag inom omradet:

Samsjuklighet spelar en mycket viktig roll for
halsan, och for prognosen vid manga tillstand.
Samsjuklighet, i detta fall definierat som
forekomst av flera sjukdomar, kan ocksa
paverka forhallandet mellan exponeringar och
utfall, alltifran risken att do, att utveckla cancer
eller andra sjukdomar, till att paverka
livskvaliteten och val av medicinering.

Inom epidemiologi kan vi urskilja tva
huvudmetoder for att justera for samsjuklighet:
(1) genom att justera for separata tillstand (eller
tillampa en restriktion av data-setet till vissa
individer med eller utan viss samsjuklighet)
eller (I1) genom att skapa ett numeriskt index
som kan inkluderas i en statistisk modell.
Numeriska index som resulterar i en viss poang
har fordelen att de gor det mojligt for forskare
att stratifiera resultat enligt bdrdan av
samsjuklighet (comorbidity burden”). Ett av
de mest anvanda indexen i varlden ar Charlson
comorbiditetsindex (CCI)%.  Originalet fran
1987 dar Charlson och kollegor beskriver deras
satt att méata samsjuklighet har citerats 6ver
4000 ganger.

CCI skapades egentligen for att forutsaga 1 ars
dodlighet men anvénds idag i betydligt fler
sammanhang 23. CCl-poangen anvands t.ex. for
att justera for samsjuklighet* . Den ursprung-
liga versionen av CClI tilldelade olika poéang for
olika sjukdomar, allt fran 1 poang for var och
en av hjartinfarkt, hjartsvikt, perifer karl-
sjukdom, demens, cerebrovaskulér sjukdom,
kronisk  lungsjukdom,  bindvévssjukdom,
magsar, kronisk leversjukdom, och diabetes; 2
podng for var och en av hemiplegi, mattlig eller
svar njursjukdom, diabetes med organskador,
tumor, leukemi, lymfom; 3 podng till sist for

mattlig/svar leversjukdom; och 6 poang for
tumdrmetastas eller AIDS.

Med tiden har CCl modifierats, reviderats och
forenklats, och vissa versioner har fatt egna
namn (Charlson / Deyo®, Charlson / Romano’,
Charlson / Manitoba®, Charlson / D'Hoores?®,
Charlson / Ghali®® och Charlson / Quan).
Dessa versioner anvander ofta olika modeller
baserade pa viktning av komorbiditeter'?. Till
exempel inkluderade Quan et al ocksa leukemi
och lymfom bland maligniteter och vidgade
"hemipares” till att omfatta &ven "tetrapares/
tetraplegi”.

Dessutom har enskilda forskare konstruerat
sina egna samsjuklighetsindex baserat pa CCl
med risk for att det blir fel i aktuella algoritmer.
Befintliga algoritmer innehaller ofta langa listor
over ICD-koder men forklarar sallan
innebdrden av enskilda koder. Slutligen, &ven
om det finns algoritmer (sdsom ICD-8, 9 och 10
koder), saknas ofta ICD-7-koder i existerande
index trots frekvent anvandning av ICD-7 i
epidemiologisk forskning i Sverige.

| en studie som omfattade ett stort antal svenska
forskare och som nyligen publicerats i Clin
Epidemiology®®, presenteras nu ett forslag pa
hur ICD-7 kan anvandas i CCI anpassat till
svenska forhallanden.

Vi jamforde fyra CCl-algoritmer som anvéands
i Sverige for att ta fram ett system anpassat for
svensk registerforskning. Vi utgick fran
kodlistorna for Charlson / Quan index! och
jamforde deras ICD-koder! med tva
inofficiella CClI-versioner som anvands i
Sverige (en anvands vid Uppsala universitet!41°
baserat pa Charlson / Quan index och en fran
Karolinska Institutet'®, den senare troligtvis



baserad pa Charlson / Deyo index) och slutligen
inkluderades en Harvard-algoritm (ICD-9 och
ICD-10) som tidigare har tillampats pa svenska
data'’ i var jamforelse.

Koder fran de fyra algoritmerna listades enligt
den komorbiditet de tillhdrde (t.ex. hjartinfarkt,
reumatisk sjukdom, mattlig eller svar lever-
sjukdom) och enligt 1CD-versionen som
anvandes. Endast Karolinska Institutet CCI-
versionen inneholl ICD-7-koder.

Var studie bestar av tre delar: (i) en lang tabell
dar alla ingaende koder listas (med svenska och
engelska namn samt tillhdrande ICD-koder;
ICD 7-10), och (ii) en diskussionsdel dar vi
diskuterar olika koder. Undertecknad vill tacka
alla medverkande for ett omfattande arbete med
att vardera koder. Till sist (iii) har artikeln
kopplats till GitHub dar det finns script for R,
SAS och STATA for att rdkna fram CCI.

Artikeln ar open access och finns att lasa eller
ladda ned som PDF via hemsidan:
https://www.dovepress.com/adaptation-of-the-
charlson-comorbidity-index-for-register-
based-resear-peer-reviewed-fulltext-article-
CLEP

Avslutningsvis maste jag erkanna att Tabell 1 i
denna artikel & den mest omfattande tabell jag
nagonsin tagit fram och trots korrekturlasning
har enstaka fel smugit sig in (tack till noggranna
lasare!). Det ar var malsattning att undan for
undan uppdatera Github-scripten nar fel
upptacks. Ett par korrigeringar har redan gjorts.

Jonas F Ludvigsson
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Index och matt fér samsjuklighet och/eller skorhet:

Narkoslakarens beddmning innan operation |
stallet for Charlson Comorbidity Index for att
hitta hoftfrakturpatienter med hogre dodlighet.

Stina Ek, postdoc pa Enheten for Epidemiologi, Institutet for Miljomedicin, Karolinska Institutet

E-post: stina.ek@Ki.se

Dodligheten aret efter en hoftfraktur ar hog och det ar viktigt att rikta insatser for de som I6per
storst risk. Flertalet verktyg som bygger pa samsjuklighet ar utvecklade for att kunna ge en
uppfattning om prognosen pa langre sikt, nackdelen med dessa komplicerade verktyg ar att de
oftast inte hinns med i en stressig sjukhusmiljo. I var studie visar vi att narkoslakarens pre-
operativa bedémning, ASA-gradering, kan anvandas for samma dndamal.

Bakgrund

Overdddlighet efter hoftfraktur &ar ett stort
folkhalsoproblem bland aldre, med en dod-
lighet tva ganger sa hog som for den generella
befolkningen®.

Flera kliniska verktyg som bygger pa
samsjuklighet (comorbidity) har utvecklats for
att predicera dodlighet efter en hoftfraktur,
verktyg som &r dyra och tidskrdvande, men
heller inte sérskilt effektivt sarskiljer individer
med olika hdg risk.

Charlson Comorbidity Index (CCI) har visat
sig vara associerat med okad dddlighet hos
hoftfrakturpatienter, i samma utstrackning som
dyrare verktyg?. CCI bygger pa vagda vérden
av specifika sjukdomar som hamtas fran
tidigare sjukhusinlaggningar®. Men, i en
hektisk klinisk miljo kan &ven CCI vara for
tidskrévande. American Society of
Anesthesiologists  klassificering av fysisk
status (ASA) éar en Kklinisk skattning av
patientens totala hdlsa som gors av
narkoslakaren innan operation, i syfte att
utvardera risken for komplikationer under
operation®. ASA har ocksd visat sig vara
associerat med Okad dddlighet efter
hoftfraktur®. Eftersom ASA inte kraver nagot
extra arbete for sjukvardspersonal, utan redan
finns registrerat i journalen, skulle det kunna
vara ett alternativt verktyg for att utvérdera
patienters prognos och behov av extra insatser.
Dérfor ville vi undersbka om ASA é&r
jamforbart med CCI i samband med 1-ars
dodlighet efter hoftfraktur.

Jamforelse-studien mellan ASA och CCI
Studiepopulationen var patienter 60 ar eller
aldre, registrerade i svenska hoftfraktur-
registret (Rikshoft), med en forstagangsfraktur
mellan 1997-2017 (N = 165 596). 69% var
kvinnor och medelaldern for kvinnor och mén
var 83 respektive 81 ar. Figur 1 visar
associationen mellan ASA, CCl och 1-ars
dodlighet bland hoftfrakturpatienter uppdelat
pa man och kvinnor, analyserat med Cox
proportional hazard models.
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Figur 1. Association mellan ASA- och CCI med 1-
ars dodlighet, analyserad med Cox proportional
hazard ratio (HR, 95% signifikansniva). Modell 1:
justerad for alder; Modell 2: justerad for alder och
civilstdnd; Modell 3: justerad for alder, civilstand
och det andra verktyget (ASA eller CCl).

Figur 1 visar ett stegvis samband mellan bade
ASA och CCI, det sambandet kvarstod i
Modell 3 som dven var justerat for det andra
verktyget. Korrelationen mellan verktygen var
ddremot lag till medium (Pearson’s correlation

e Model 1
= Model 2
4 Model 3



0.4), vilket blir tydligt i Figur 2 som visar en
korstabell av fordelningen av individers ASA
och CCI.

Distribution between ASA score and CCI
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Figur 2. Korstabell av fordelningen mellan ASA
och CCI bland héftfrakturpatienter.

Med denna nationella studie visade vi att bade
ASA och CCI é&r stegvis associerat med 1-ars
dodlighet bland méan och kvinnor som
opererats for en hoftfraktur. Andra studier har
visat ett samband mellan de bada verktygen
och 6kad ddédlighet, med denna studie visar vi
ocksa att verktygen ar jamforbara vad galler
hur starkt associerade de &r med dddlighet
bland hoftfrakturpatienter. Vi visade ocksa att
styrkan i sambandet mellan samsjuklighet och
dodlighet skiljer sig nagot mellan kvinnor och
man. Vi sag att bade hog ASA och CCI ar
vanligare bland méan, och man har ocksa en
hogre 1-arsdodlighet, vilket aven har visats i
tidigare studier® 7. Daremot ar associationen
mellan bada verktygen och dodlighet starkare
bland kvinnor. Det &r i linje med tidigare
forskning fran Riska et al., som visade en
hogre bdrda av samsjuklighet och 1-ars
dodlighet bland mén, men en svagare koppling
mellan samsjuklighet och dddlighet jamfort
med kvinnor®. Kannegaard et al. visar liknande
konsskillnader och drar slutsatsen att Okad
borda av samsjuklighet bland man inte &r
associerat med annu hogre dodlighet utan
foreslar att den okade dodligheten bland mén
kan forklaras av akuta komplikationer eller
oupptackta kroniska tillstand®.

Estimaten for de tva verktygen &ar ganska lika,
men Kkorrelationsanalysen visar att de maéter
olika aspekter av samsjuklighet. Vi tolkar det
resultatet som att de tva verktygen fangar olika
halsoaspekter, men att bada innehaller
information som &r fdrknippad med Okad
dodsrisk ett ar efter hoftfrakturen. Den
slutsatsen forstarks av att en signifikant 6kad

’ ASA 45
ASA 3

risk kvarstar aven i de analysmodellerna dar vi
justerade for det respektive verktyget.

I korthet

Vara slutsatser ar att ASA och CCI visar en
liknande stegvis association med 1-ars
dodlighet hos hoftfrakturpatienter, trots att de
mater olika faktorer och ocksa verkar fanga
olika individer med o6kad risk. Trots att ASA
inte ar utvecklat som ett matt for samsjuklighet
eller for att anvandas som ett prognostiskt
verktyg sa verkar det fungera lika bra som de
verktyg som &r utvecklade for andamalet.
Eftersom ASA redan ér tillganglig for personal
inom héalso- och sjukvarden kan det vara ett
snabbt och enkelt alternativ till —mer
tidskrdvande verktyg, som hjalp for att
prioritera sarbara hoftfrakturpatienter.

Publikation: Ek, S., Meyer, A.C., Hedstrém, M. et
al. Comorbidity and the association with 1-year
mortality in hip fracture patients: can the ASA
score and the Charlson Comorbidity Index be used
interchangeably?. Aging Clin Exp Res (2021).
https://doi.org/10.1007/s40520-021-01896-x.
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Summary: Frailty is a chronic condition that primarily affects older adults. It is defined as an
inability to respond to acute and chronic stressors and maintain homeostasis. Frailty is
associated with poorer wellbeing and risk of death. In the Swedish Adoption/Twin Study of
Aging (SATSA) cohort we had access to two different frailty indices for the same individuals,
enabling a comparison of the two. We found that both indices showed an association with
mortality, though it was stronger for the Frailty Index. Additionally, the associations differed by
sex and age group. In conclusion, our results support the use of registry data to assess frailty

and associated risk of mortality.

Frailty is a chronic condition that can be
described as weakness and inability to
maintain homeostasis, resulting from a
decrease in physical reserve. Approximately
one-quarter of adults aged 65 years and older
are frail.' Although not all older adults are
frail, aging is certainly the greatest risk factor
for becoming frail. Frailty is associated with
poorer quality of life, worse health outcomes,
and is also one of the most common conditions
that leads to death, so it is therefore critical to
assess it in clinical and population settings.
However, measuring frailty can be difficult
because it is not always simple to define.
Frailty is generally measured either by
assessing the physical phenotype (i.e.,
weakness, slowness, exhaustion, low physical
activity, and unintentional weight loss) or by
using a cumulative deficit model.

This study used data from the Swedish
Adoption/Twin Study of Aging (SATSA), a
long-term study of same-sex twins, some of
whom were raised together whereas others
were separated before age 11.2 Starting in
1984, study  participants were  sent
guestionnaires at 3-year intervals. The
questionnaires included items about the
participants’ environment, health status, and
health  related  behaviors.  Participants
additionally completed in-person testing. In-
person testing occurred ten times between
1986 and 2013. Between questionnaire and in-
person visits, there were a total of 19 SATSA
waves. All SATSA participants’ hospitali-
zation, outpatient, and mortality data is linked
via person number to national registers. In this
study, we compared two different frailty
indices, the Rockwood Frailty Index (FI) and

the Hospital Frailty Risk Score (HFRS), to
determine how they each capture and examine
if they are associated with mortality.

The FI uses a cumulative deficit framework to
predict frailty® so at SATSA waves,
participants answered 42 questions about their
health status, including questions about
diseases, symptoms, mood, and skills to
complete the tasks we need to complete in
everyday life. The FI is particularly good at
predicting outcomes like all-cause and
cardiovascular  disease = mortality  and
stratifying risk in populations.* It can also
identify less frail (healthier) individuals and
better measure their risk of associated
outcomes, making it more suitable for people
who are a little bit younger, and less likely to
be very frail. In SATSA data, FI score is
associated with mortality, especially among
adults younger than 65 years old and this
association was stronger among women.*

The HFRS is also based on the cumulative
deficit framework. This scale calculates the
sum of 109 ICD codes weighted from 0.1 to
7.1. We used hospitalization and outpatient
care codes from the National Patient Register
for the years of the SATSA waves and
summed over a period of three years — the year
of the SATSA wave and one year before and
after> The HFRS has been previously
validated to predict adverse outcomes in
various settings.® Additionally, it was found
that although the HFRS was developed for
older individuals, it was more strongly
associated with COVID-19-related mortality in
individuals under 75 years of age.’



This study included 1368 SATSA participants
followed for an average of 6.1 (standard
deviation=4.2) waves. At baseline, slightly less
than half (42%) of the participants were men
and the average age was 68.0 (standard
deviation=12.3) vyears. At baseline, 22%
(n=297) of the participants were considered
frail based on the scores from the FI or HFRS.
Only 3% (n=35) of participants were classified
as frail by both measures. Similarly, 4%
(n=60) of participants were considered frail by
the HFRS but not by the FI. By comparison,
15% (n=202) of participants were considered
frail based on the FI but not the HFRS. We
believe that this lack of overlap (Figure 1) was
driven mainly by the HFRS and its lower
sensitivity. This relationship did not change
when we examined men and women
separately, nor when we compared those under
age 75 to those over age 75. Across age, the
HFRS showed greater variance but no clear
increase or decrease, except at the oldest ages.
By comparison, the FI showed an increase
with age, with a steadier increase after age 60.

. -RS 3% FI Frailty
Frailty (35)
0
4% (60) 15%(202)

Figure 1. Overlap between those who
were frail on the FI with those who were
frail on the HFRS.

When we examined the association between
the frailty index scores and risk of mortality,
we found that both indices showed an
association with mortality, though it was
stronger for the FI. We also found that these
associations differed by sex and age group.
More specifically, the FI was more strongly
associated with mortality in women than men
and was more strongly associated with
mortality in participants under 75 years of age
than older individuals. This finding likely
reflects the fact that having frailty at a younger
age is representative of more severe health
issues. The less robust association between the
HFRS and mortality may be partially
attributed to the greater variability in the
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HFRS. We believe the HFRS may still be
clinically relevant for measuring frailty in
population settings with register data.

Registry data is a valuable resource for
understanding truly population-level trends.
Considering whether the HFRS can be used to
accurately assess frailty in Swedish registries
is of great importance for geriatric
epidemiological studies, because frailty is a
risk factor and outcome of considerable
significance. We found very little overlap of
frail and non-frail individuals between the FI
and HFRS. Perhaps because the HFRS is not
as sensitive and more variable than the FI,
therefore it may not detect risk of frailty in a
sample of relatively healthy community-
dwelling adults. Additionally, although the FI
increased across age, the HFRS did not. These
differences suggest that the two measures
capture different aspects of health. Developing
or fine-tuning tools for assessing frailty across
the spectrum in these datasets would be
helpful for understanding the impact of frailty,
both as predictor and outcome.

This work was done with the support of the
SATSA team and the coauthors, including
Weiyao Yin, Fang Fang, Nancy L. Pedersen,
Sara Héagg, Juulia Jylh&va, and Karin Modig. It
is currently under review in Scandinavian
Journal of Public Health. The authors are
grateful to all those who participated in
SATSA, making this study possible.
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A multitude of ways are available to measure frailty in research, whereas in clinical settings, the
options are more limited. There is however a pressing need for wider and more effective frailty
screening in health care. Few countries have already implemented an electronic frailty index (eF1)
as part of routine care. We are underway to build a similar eFI model for Sweden, with promising
preliminary results in identifying the at-risk individuals.

Introduction

Frailty has been described as one of the most
problematic expressions of population aging®. It
is a state of increased vulnerability, resulting
from decreased physiological reserves across
multiple homeostatic systems. Frailty is
strongly associated with adverse outcomes,
such as mortality, disability and health care
utilization, making it a major public health
concern?, Frailty —is  distinct  from
multimorbidity and disability, although these
conditions often co-exist. The overall
prevalence of frailty in Europe is 7.7% among
those aged 50 and older, with Sweden having a
somewhat  lower  prevalence  (4.2%)3.
Prevalence estimates for younger adults are
lacking as frailty has traditionally been
regarded as a syndrome of the old. However,
our recent studies* ° have highlighted its
importance as a risk factor for mortality in
middle-aged and younger adults. However,
means to identify the at-risk individuals in the
society, young or old, are currently limited.

Measuring frailty in research

A wealth of different scales are available to
measure frailty in research settings. The two
most commonly used and best validated ones
are the Rockwood frailty index (FI)® and the
Fried phenotypic frailty(FP)’. The FI is based
on a multidimensional deficit accumulation
model in which items across various domains of
health — medical, biological, psychosocial and
functional — are considered. The FI is a
continuous score ranging from 0 to a theoretical
maximum of 1. The FP is a categorical measure
of physical frailty, classifying individuals as
non-frail, pre-frail or frail based on walking
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speed, physical activity, grip strength,
exhaustion and unintentional weight loss. Both
the FI and FP are predictive of adverse
outcomes, yet they identify different at-risk
individuals. Being a continuous measure and
multidimensional construct, the FI is more
sensitive to capture variation at the lower and
middle ends of the frailty continuum and may
thus be better suited for predictive purposes.
The FP might instead be better suited for
addressing etiological questions due to its
explicit definition. The FP is also relatively
rapid to assess although it requires in-person
testing, whereas the FI is more laborious to
construct but it can be assessed based on
questionnaire data only.

Frailty assessment in clinical settings

In clinical settings, the clinical frailty scale
(CFS)® has been the most widely used
instrument worldwide and in Sweden. The CFS
scale ranges from 1 (very fit) to 9 (terminally
ill), and are commonly divided into the
following three categories: non-frail (CFS 1-4),
mild-to-moderately frail (CFS 5-6), and
severely frail (CFS 7-9). In Sweden, the
assessment is made upon admission to geriatric
hospitals and may help in planning care for
patients. It is optimized to work in individuals
older than 65 years, but may also be useful in
intensive care units. The assessment should be
made considering the patient’s status two weeks
before entering the hospital and in respect to
what is expected given the patient’s current age.
A pre-set template of questions to the patient,
relatives and primary care physician will guide
the decision. For example, a person with home
care (hemtjanst) needs help with daily living
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and is thus always considered to have CFS 5 or
above. During the pandemic, we conducted a
study showing that CFS was an independent
predictor on top of age and comorbidity of in-
hospital mortality in Covid-19 patients in the
Stockholm region®. In some clinics, the FP may
be used as well, whereas the FI is not
considered a feasible tool for clinical settings
due to the laboriousness of its assessment.

Towards a unified approach to measuring
frailty in research and clinics — the electronic
frailty index

Despite the multitude of methods available to
measure frailty, efficient translation into
clinical practice has been hampered by the
resource-intensive physical assessments. In
addition, frailty is typically screened only in
geriatric ward units with many patients
presenting with such high levels of frailty that
interventions are infeasible. More effective
means are thus needed to identify the at-risk
individuals early on when reversing or slowing
the progression of frailty is still possible.

Some countries, such as the UK, Canada’,
Australial® and the US® have already taken
steps towards a wider frailty screening via
implementation of an electronic frailty index
(eFl) as part of primary and/or secondary care.
The eFl is based on the Rockwood FI
framework in which the items (deficits) are
assessed based on health care records on
medical  conditions, laboratory  values,
functioning and psychosocial wellbeing. The
eFl is used to identify the patients at the greatest
risk of death and institutionalization.
Implementation of the eFl into routine primary
care can also aid in the delivery of interventions
and improving health service planning.
Although  several challenges in the
implementation still need to be resolved,
especially in countries where several different
journal systems are used, the eFI shows promise
towards a more effective frailty screening.

We are underway to finalize a test case study in
Sweden in constructing an eFl based on health
care records in the TakeCare journal system
used in the Stockholm area. We built the
Swedish eFl based on the US eFI model?, and
found that the eFl was able to predict in-
hospital mortality in geriatric patients better
than the CFS or the Charlson comorbidity
index. Importantly, our eFl had a good
predictive accuracy also in Covid-19 patients.
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We are how moving on to testing the eFI for its
ability to predict hospital readmissions and
long-term mortality as well as applying it in
certain Swedish health care quality registers.
Should this attempt be successful, we hope that
it can aid in bringing Sweden to the global
forefront in facilitating healthier aging for all
individuals.
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The definition of multimorbidity as “the simultaneous presence of two or more chronic
diseases” is well established in the scientific community. However, when operationalized using
such a threshold, multimorbidity poorly captures the actual heterogeneity across older adults’
morbidity burden. Instead, alternative operationalizations that are better able to assess
potential relationships between diseases in terms of their impact on diagnosis, prognosis and
treatment than a dichotomous yes/no phenomenon are gaining attention in recent years.

Improved living conditions and advances in
the field of healthcare have allowed a
significant part of the population to survive
previously fatal diseases, such as infectious
diseases but also other diseases like stroke,
cancer, myocardial infarction or diabetes. As a
result, health problems commonly accumulate
in those who survive, which often challenges
the daily practice of physicians that need to
consider  therapeutic  antagonisms  and
synergies among all interacting diseases and/or
drugs.t

Multimorbidity is defined as the coexistence of
multiple chronic conditions in one single
individual, without any particular disease
being necessarily more central than the others.?
Most publications, including the UK NICE
guideline for the clinical assessment and
management of multimorbidity,® have set the
threshold to operationalize multimorbidity in
two or more diseases. However, the use of a
cut-off as part of the operationalization of
multimorbidity has raised concerns across
different clinical settings due to its low
discriminative power and inability to capture
the heterogeneity in people’s, and especially
older people’s, morbidity levels.* This has led
to alternative operationalizations that are better
able to assess potential relationships between
diseases in terms of their impact on diagnosis,
prognosis and treatment than a dichotomous
yes/no phenomenon.

Simply summing the number of health
problems from a list of potential diagnoses
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provides a continuous grading scale, which,
besides its conceptual simplicity and ease of
ascertainment,® has been shown to perform
almost as well as more complex measures in
predicting most outcomes.® On the other hand,
this method fails to differentiate diseases by
their severity and forces a linear relationship
across its entire range, which is often not the
case; moving from zero to one disease may
concentrate most of the health impact, with
additional increments  having ~ minor
consequences.

Weighted indices are precisely designed to
account for the unequal contribution of
different diseases to the specific patient
outcomes of interest. Weighting schemes vary
widely depending on the selected outcome, but
also the number and type of diseases included,
and some may even take treatment into
account (i.e. Medication-based Rx-MG). The
Charlson Comorbidity Index (CCl), for
example, predicts one-year mortality based on
the presence of a range of up to 22 conditions
(including symptoms), each assigned a score
based on the associated risk of dying. The
Cumulative Illness Rating Scale (CIRS),
which includes 13 body systems (e.g. heart,
respiratory, renal, etc.), places severity at the
center of the index by rating every system on a
four-grade scale according to their impact on
patients’ physical function. Some indices are
proprietary: the Adjusted Clinical Groups
(ACG) Case Mix System measures health
status by grouping diagnoses into clinically
cogent groups, and was originally derived
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using empirical weights to predict use of
healthcare resources. The main disadvantage
of weighted indices is that if weightings are
too customized to specific diseases, the
applicability of the index to other settings will
be limited. Moreover, changes to disease
coding systems, as well as epidemiological
changes over time due to treatment
improvements as, for example, in case of
cancer treatment, may mean that weights need
to be re-estimated.

Not only the number but the rate at which
chronic diseases accumulate in a person is
increasingly being used as a proxy for the
speed of biological aging in longitudinal
studies.” If we conceive the global rate of
aging as a dynamic equilibrium between
entropic stresses and resilience mechanisms
that constantly restore order,® steeper increases
in the number of accumulated chronic diseases
over time would indicate a disruption in such
compensatory mechanisms leading to a
homeostatic ~ multisystem  dysregulation.
Higher levels of interleukin 6 (IL-6), a major
biomarker of chronic inflammation, have in
fact significantly and independently been
associated with a faster chronic disease
accrual.® Similar findings were obtained for
different biomarkers of the homocysteine
metabolism.1%t At the same time, higher
education, active life-long occupations, rich
social networks, psychological well-being, and
sleep quality have all been associated with a
decelerated  speed of  multimorbidity
development and accumulation in older age.**
14

Despite their applicability in specific contexts,
all previous measures ignore potentially
relevant relationships among diseases that
might depart from their simple sum in terms of
patient prognosis.’® For example, the
interaction between COPD and congestive
heart failure might exceed their added
individual health effects, whereas
cardiovascular diseases related to diabetes
might be overweighted in an index where both
are counted independently. The impact of
treatment may also depend on the nature of
coexisting health problems; in a patient
suffering from COPD and diabetes, physical
activity would have a synergetic effect while
corticosteroids would have and antagonistic
effect. Previous measures neither consider the
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etiologic relationship among systematically
clustering individual diseases, whether there is
direct causation (e.g. diabetes and cataracts) or
common risk factors (e.g. smoking for
ischemic heart diseases and lung cancer). This
will determine whether co-occurring diseases
are concordant (i.e. parts of the same overall
pathophysiologic risk profile) or discordant.®
While the treatment of concordant conditions
may improve the outcomes for all,
multimorbid patients may receive suboptimal
care for discordant conditions given the lack of
specific recommendations for the clinical
management of non-overlapping conditions.

The study of patterns of multimorbidity, i.e.
non-random associations among diseases, also
called associative multimorbidity, may provide
better and more accurate disease descriptions
than the simple counting of the number of
diseases.t”® Based on clustering disease
phenotypes, current diagnostic taxonomies
could be eventually reconsidered to better fit
treatment and prevention targets. In spite of
varying populations and methodologies, three
patterns of multimorbidity have been
consistently found to be highly prevalent in the
older population, involving 1) -cardio-
metabolic  diseases; 2)  psychogeriatric
problems; and 3) mechanical and somatoform
disorders.t® The high variability among studies
regarding sample size, age, settings, included
diseases, and statistical methods has led to a
myriad of multimorbidity patterns, which
encumbers comparisons and challenges
translation of findings into clinical practice
guidelines. Nevertheless, findings from the
Swedish National Study on Aging and Care in
Kungsholmen (SNAC-K) have shown that
specific multimorbidity patterns differentially
impact disability,®® dementia,?® unplanned
hospitalizations,?? and institutionalization.?
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Index och matt fér samsjuklighet och/eller skorhet:

Rakna lakemedel som matt pa sjuklighet

Bjorn Wettermark, professor i L&kemedelsepidemiologi vid Uppsala universitet

E-post: bjorn.wettermark@farmaci.uu.se

Multisjuklighet &r normen efter 60 ars alder. De flesta patienter med vanliga folksjukdomar har
flera andra sjukdomar och de flesta sjukdomar behandlas med lakemedel. Racker det med att
rékna lakemedel for att bedéma personers samsjuklighet, vardbehov och risk for mortalitet?

Multisjuklighet innebér att en person har tva eller
fler sjukdomar samtidigt. Férekomsten 6kar med
stigande alder och ar vanligare hos kvinnor och
personer med 1ag socioekonomisk status. Det ar
svart att beskriva multisjuklighet och det verkar
ofta som storfaktor i studier. Olika multisjuk-
lighetsmatt har darfor utvecklats, sasom Chronic
Disease Score (CDS), Adjusted Clinical Groups
(ACG), Charlson index och the Cumulative Index
Iliness Rating Scale (CIRS). Eftersom néstan alla
sjukdomar behandlas med ldkemedel har aven
antalet lakemedel lyfts fram som ett lampligt
matt. Sambandet mellan lakemedel, halsa och
vardkonsumtion ar dock komplext:

Vérdkonsumtion
Sjukdom / " \
i . . Likemedels-
Ohilsa ) " anvéndning

De flesta sjukdomar behandlas med lakemedel,
men lakemedel kan ocksa leda till biverkningar,
som i sin tur behandlas med lakemedel och
lakemedel kan bade Oka och minska
vardkonsumtionen. Det &r inte heller ovanligt
med sjalvmedicinering och vissa ldkemedel kan
ges receptfritt for prevention och behandling.

Antalet lakemedel &r dnda ett intressant matt:

* Det &r latt att mata. Alla unika substanser har en
ATC-kod och att rakna dem &r l&tt att gora

* Det speglar alla sjukdomar som det finns
behandling for — inte bara de som ingar i andra
samsjuklighetsmatt

* Data har hog validitet — till skillnad fran diag-
noser dar det forekommer stora brister i journaler
sa ar ofta data Gver uthamtade receptlakemedel
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betydligt mer valida och en battre bild over de
ldkemedel patienten de facto behandlas med. |
Sverige finns bra samlade data i ldkemedels-
registret.

Det finns manga studier som analyserat hur olika
matt pa samsjuklighet predicerar vardbehov,
vardkonsumtion, och mortalitet. Det finns ocksa
manga studier som analyserat forekomsten av
polyfarmaci, dvs behandling med manga
lakemedel och sambanden é&r likartade. Det finns
dock fa direkta jamforelser. | en brittisk studie
som gjordes pa ett stort primarvardsmaterial
jamforde forskarna. i vilken utstrackning sex
olika etablerade matt pa samsjuklighet fungerar
for att predicera vardkonsumtion och dod.
Studien visade att lakemedel var det basta mattet
pa att predicera vardkonsumtion och det nast
basta mattet for att predicera mortalitet.

Det behdvs mer jamforande studier, med battre
designade studier med longitudinell design. De fa
Oversiktsartiklar som finns ger inget entydigt svar
och det saknas bra studier med svenska data. En
utmaning med jamférbarheten i de studier som
finns dr ocksd att begreppet “likemedel” kan
variera mellan studierna och att det &r en stor
variation mellan lander i vilka lakemedel som
forskrivs var och hur pass kompletta data ar.

Referenser:

Brilleman SL, Salisbury C. Comparing measures of
multimorbidity to predict outcomes in primary care: a cross
sectional study. Fam Pract. 2013 Apr;30(2):172-8.

Lee ES et al. Systematic review on the instruments used for
measuring the association of the level of multimorbidity
and clinically important outcomes. BMJ Open
2021;11:e0412109.

Forslund T et al. Patterns of multimorbidity and
pharmacotherapy: a total population cross-sectional study.
Fam Pract 2021;38:132-14
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Metod:

Metoder for kausal inferens i icke-
randomiserade studier (I11):
regressionsdiskontinuitetsdesigner

Carl Bonander, Halsoekonomi och policy, Avd fér samhéllsmed. och folkhélsa, Géteborgs universitet
E-post: carl.bonander@gu.se

Ali Kiadaliri, Lund OsteoArthritis Division — Clinical Epidemiology Unit, Lunds universitet
E-post: ali.kiadaliri@med.lu.se

Anton Nilsson, EPI@LUND, Avdelningen for arbets- och miljomedicin, Lunds universitet
E-post: anton.nilsson@med.lu.se

Ali Kiadaliri, Carl Bonander och Anton Nilsson gav i november forra aret en kurs kring kausala
metoder for doktorander vid Lunds och Géteborgs universitet. | en serie om tre artiklar berattar
de om de metoder som lardes ut under kursen.

Varfor far inte personer som ar 19 ar och 364
dagar kopa alkohol pa Systembolaget, nar det
gar bra en dag senare? Svaret ar enkelt:
nagonstans behover gransen dras, och det &r
enklare att gora det vid en jamn alder. Att
gransen ar godtycklig &r uppenbart; det finns
knappast nagra viktiga biologiska eller
beteendemassiga skillnader mellan personer
som &r en dag yngre eller aldre &n 20 ar — i
genomsnitt bor dessa unga vuxna vara snarlika
i ndstan alla avseenden forutom i det att den ena
gruppen har storre tillgang till alkohol.

Regressionsdiskontinuitetsdesigner (RDD)
utnyttjar det faktum att vissa policyregler,
sdsom aldersgranser, skapar ett godtyckligt
hopp — en diskontinuitet — i sannolikheten att
exponeras for en intervention eller behandling,
och att detta hopp intréffar vid ett kant
troskelvarde pa en observerbar variabel. En
RDD baserar sig primart pa tre variabler: en
“forcing variable” (X, tex. alder), ett
troskelvarde (c, t.ex. 20 ar), och en eller flera
utfallsvariabler (Y, t.ex. alkoholrelaterade
skador). Forutom tillampningar kring alkohol*
har RDD bland annat anvants for att studera
effekten av tidig jamfort med senarelagd HIV-
behandling i Sydafrika i en kontext dar
patienter med CD4-tal under 200 erbjods
tidigare tillgang till antiretroviral behandling?
samt effekten av patientavgifter som tas ut éver
en viss alder®. Figur 1 illustrerar tva typer av
RDD: tvingande RDD (engelska: sharp) och
icke-tvingande RDD (engelska:
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Figur 1. lllustration av tvingande och icke-
tvingande RDD dar en hypotetisk policy skapar en
diskontinuitet i sannolikheten for behandling vid ett
kant troskelvarde (c) l1angs en observerbar variabel
X. Vanligtvis centreras X vid troskelvardet (X-c),
vilket innebar att 0 avspeglar troskelvardet i grafen.

fuzzy). | det tvingande fallet gar sannolikheten
att erhalla behandlingen (eller utsattas for
exponeringen) fran noll till hundra procent nar
man passerar troskelvérdet. | det icke-tvingande
fallet finns det en chans att man erhaller
behandlingen  bade under och  Gver
troskelvardet, men sannolikheten forandras
abrupt vid detta varde pa grund av en
policyregel. Alkoholtillgang ar ett exempel pa
detta — somliga dricker som bekant alkohol
redan fore 20 ars alder medan andra inte dricker
efter 20; sannolikheten att dricka &r dock
troligtvis hogre efter att 20-arsgransen har
passerats. | empiriska studier &r det viktigt att
identifiera vilken typ av RDD som policyregeln
ger upphov till. I det tvingande fallet skattas den
genomsnittliga ~ behandlingseffekten  vid
troskelvardet, medan det icke-tvingande fallet i
stallet ger upphov till skattningar som
motsvarar det som i randomiserade studier
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kallas intention-to-treat-effekt. Denna kan
sedan, under vissa antaganden, transformeras
om till en effekt av sjalva behandlingen.

Modellering

Principiellt skulle RDD kunna tillampas genom
en enkel jamforelse av personer precis under
och dver troskelvérdet, sasom en jamforelse av
personer 19 ar och 364 dagar gamla och
personer 20 ar och O dagar gamla i exemplet
med alkoholtillgang. Ett s& snavt datafonster
(’bandbredd”) skulle dock innebéra en valdigt
liten population, och i praktiken anvands darfor
storre bandbredder. Nackdelen med storre
bandbredd &r att personer under och Gver
troskelvérdet riskerar att bli mindre jamforbara,
och for att hantera detta anvands regressions-
modeller, dar “the forcing variable” X (sasom
alder) ingar som oberoende variabel. Oftast
later man lutningen pa regressionslinjen variera
over och under troskelvérdet ¢ och skattar en
interaktionsmodell, sdsom:

(1) Yi=a+pIX; =c)+ Xy —c) +
B3l(X; =) X (X; —c) + ¢

dar I(X = ¢) ar en dummyvariabel som kodas
som 1 om X ar over troskelvardet, annars 0. Om
X centreras vid troskelvardet som i ekvation (1)
ger B, en skattning av hoppet i regressionslinjen
precis vid troskelvardet c. Termerna 5, (X; — ¢)
och  B3I(X; =c) x (X; —c) representerar
lutningen pa regressionslinjen under respektive
over troskelvardet (och fangar t.ex. upp
biologiska/beteendemassiga effekter av alder),
men &r inte av primart intresse utan inkluderas
for att gora personer Over och under
troskelvardet mer jamforbara. Ett exempel pa
en anpassad RDD-modell ges i Figur 2. Hoppet
vid troskelvdrdet, B, kan tolkas som en kausal
effekt av behandlingen under forutséttning att
inget annat som kan paverka Y forandras abrupt
precis vid detta véarde, samt att regressions-
linjerna inte ar felanpassade*®.

Ekvation (1) kan generaliseras och inkludera till
exempel kvadratiska polynom ifall sambandet
mellan Y och X inte &r linjart. Kubiska eller
hogre ordnings polynom bor dock undvikas®.
Kriterier for optimalt val av bandbredd bygger
pa en avvagning mellan bias och precision; i
statistikprogrammen Stata och R kan tillaggs-
paketet rdrobust anvéndas for att ta fram
optimala bandbredder i RDD-analyser.
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Figur 2. Illustration av en linjar RDD-modell som
anpassats inom en bandbredd pd *7 X fran
troskelvardet c. Effektskattningen &ar hoppet i
regressionslinjen vid ¢ (0 i grafen).

Potentiella svagheter

Designens huvudsakliga antagande r att inget
annat hander vid troskelvardet som kan paverka
utfallet®. Om vi studerar effekter av en policy
som har en 65-arsgrans finns det darfor
exempelvis en risk att skattningarna ocksa
paverkas av forandringar i sannolikheten att ga
i pension. Om X-variabeln ar paverkningshar
eller kan manipuleras finns det ocksa en risk att
personer anger falska vérden for att kunna dra
nytta av en viss behandling. Designens storsta
svaghet ar dock att den oftast ger skattningar
med |ag extern validitet, eftersom de avspeglar
en effekt just vid troskelvardet. Extrapolering
av denna effekt till dvriga varden bér géras med
stor forsiktighet om effektens storlek och/eller
riktning kan férvantas variera beroende pa X.

Referenser

1. Carpenter C, Dobkin C. The Effect of Alcohol
Consumption on Mortality: Regression
Discontinuity Evidence from the Minimum
Drinking Age. Am Econ J Appl Econ. 2009;1:164—
82.

2. Bor J, Moscoe E, Mutevedzi P, Newell M-L,
Bérnighausen T. Regression discontinuity designs in
epidemiology: causal inference without randomized
trials. Epidemiology. 2014;25:729-37.

3. Nilsson A, Paul A. Patient cost-sharing,
socioeconomic status, and children’s health care
utilization.  Journal of Health Economics.
2018;59:109-24.

4. Hahn J, Todd P, Klaauw WYV der. Identification
and Estimation of Treatment Effects with a
Regression-Discontinuity Design. Econometrica.
2001;69:201-9.

5. Gelman A, Imbens G. Why High-Order
Polynomials Should Not Be Used in Regression
Discontinuity Designs. Journal of Business &
Economic  Statistics. Taylor &  Francis;
2019;37:447-56.



Forskningsdata:

Nationell 6ppning av SCAPIS — mgjlighet att
ansOka om data

SCAPIS (Swedish CArdioPulmonary biolmage Study) presenterades utforligt i Svepet nr 3-2019.
Studien har resulterat i en forskningshank med data, bilder och prover fran dver 30 000 svenskar, i
aldern 55— 64. Den 17 mars i ar oppnades det upp for forskare knutna till svenska huvudman att ansoka
om data fran SCAPIS databas.

Hur ansoker forskare om data?

Alla ans6kningar gors elektroniskt via SCAPIS hemsida, www.scapis.org.
Dar finns information om hur ansékningsprocessen gar till, samt villkor som
maste uppfyllas. Pa hemsidan finns ocksa en lank till SCAPIS
ansokningsportal. Ett godkannande fran Etikprévningsmyndigheten for
forskningsprojektet ar obligatoriskt fore ansokan. Information om ytterligare
steg och forutsattningar for datadelning finns beskrivet pa hemsidan.

Tillganglig data i SCAPIS
De variabler som finns tillgdngliga fr o m 17 mars 2021 &r:
+ Laboratoriedata — 10 kliniska biomarkdrer
+  Kroppsmatt
* Blodtryck
*  Lungfunktion métt med spirometri
»  Fysisk aktivitet och stillasittande méatt med accelometri
» Enkétdata (livsstil, psykosociala faktorer, socioekonomi)
 Data fran imaging

Kommande releaser

SCAPIS databas kommer att utvecklas och berikas kontinuerligt, och
darmed dela ny data under lang tid framdver. Kommande releaser meddelas
pa scapis.org.

Hjart-Lungfonden ar huvudfinansiar av SCAPIS

SCAPIS ar en nationell forskningsresurs som ger er forskare forutsattningar att skapa kunskap for en
battre folkhélsa. Hjart-Lungfonden &r huvudfinansiar av SCAPIS och SCAPIS &r Hjért-Lungfondens
enskilt storsta forskningssatsning sedan bildandet 1904.
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SVEPET-redaktionen

c/o Eva Andersson
Arbets- och miljomedicin
Medicinaregatan 16A
Box 414

40530 Goteborg

Kurser och konferenser

Porto betalt
Sverige

Annual meeting

Namn Datum Plats Hemsida / Anmalan
EuroDURG 22-25 juni https://www.mf.vu.lt/en/dur-
European Drug Utilization Research summer-school

Group

SER - Society for Epdemiological 22-25 juni  |Online https://epiresearch.org/annual-
Research meeting/2021-meeting/
Sommarkurser i GIS, Geospatial och 14 juni-2 juli |Online http://www.eepe.org/
genetik/epigenetik

EuroCIM event: Mixed topics 2 juli Online https://www.eurocim.org/
International society for 23-25 augusti [Online https://www.pharmacoepi.org/mee
pharmacoepidemiology tings/annual-conference/
ISEE - International Society for 23-27 augusti|New York, |https://www.isee2021.org/
Environmental Epidemiology USA/ Online

EuroCIM event: DAGs 2 juli Online https://www.eurocim.org/
IAE - World Congress of Epidemiology [3-6 Online https://wce2020.0rg/

(2020 motet flyttat till 2021) september

APHA - American Public Health 24-27 Denver, USA |https://apha.org/events-and-
Association oktober / Online meetings/annual

EPICOH (Epidemiology in 26-28 Montreal, https://epicoh2020.org/
Occupational Health) oktober Canada

(2020 motet flyttat till 2021)

ESPACOMP - International Society for (8-19 Online https://www.espacomp.eu/
Medication Adherence Conference november

EUPHA - European Public Health 10-12 Online https://ephconference.eu/
Association november

NorPEN - Nordic 11-12 Stockholm  |http://www.norpen.org
PharmacoEpidemiological Network November
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