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IMPORTANCE Many medical journals, including JAMA, restrict the use of causal
the reporting of randomized clinical trials. Although well-conducted randomi
remain the preferred approach for answering causal guestions, methods for o
studies have advanced such that causal interpretations of the results of well-
observational studies may be possible when strong assumptions hold. Furthe
observational studies may be the only practical source of information for ans
questions about the causal effects of medical or policy interventions, can supy
interventions in populations and settings that reflect practice, and can help id
interventions for further experimental investigation. ldentifying opportunities|
appropriate use of causal language when describing observational studies is i
communication in medical journals.

OBSERVATIONS A structured approach to whether and how causal language
when describing observational studies would enhance the communication of
support the assessment of assumptions and design and analytic choices, and
clear and accurate interpretation of results. Building on the extensive literatu
inference across diverse disciplines, we suggest a framework for observational
aim to provide evidence about the causal effects of interventions based on 6 ¢
what is the causal guestion; what quantity would, if known, answer the causal
is the study design; what causal assumptions are being made: how can the
used to answer the causal guestion in principle and in practice: and is a causal i
of the analyses tenable?

CONCLUSIONS AND RELEVANCE Adoption of the proposed framework to identi
interpretation is appropriate in observational studies promises to facilitate bet]
communication between authors, reviewers, editors, and readers. Practical im
will require cooperation between editors, authors, and reviewers to operation
framework and evaluate its effect on the reporting of empirical research.
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Maaning of Proposed Causal inference Framework for the JAMA Network

What Does the Proposed Causal Inference Framework for Observational
Studies Mean for JAMA and the JAMA Network Journals?

Annette Flanagin, RN, MA; Roger L Lewis, MD, PhD; Christopher €. Muth, MD; Gregary Curfman, MD

The Special Communication “Causal Inferences About the
Effects of Interventions From Observational Studies in Medi-
cal Journals,” published in this issue of JAMA,' provides a ra-
tionale and framework for considering causal inference from
observational studies pub-
lished by medical journals.
‘Our intent is to invite discus-
sion of this framework, explore its application in the context
of specificstudy designs, and actively examine how this frame-
work could be implemented and used by authors, peer review-
ers, and editors of medical journals, including JAMA and the
journals of the JAMA Network. Our overarching goal is to en-
sure that findings from observarional designs may be appro-
priately d in thoughtful and cir

Related article page 1845

Special Communication: “For some observational studies that
start with causal goals, causal inference may prove impos-
sible; in these cases, estimates may be given associational in-
terpretations. In addition, many important descriptive and pre-
dictive research questions can be answered by observational
studies that do not require causal notions.™
So with excitement and trepidation, we will now con-
sider how best to balance methodologic advances and seman-
tic and interpretive flexibility in the reporting of research with
the principles in our long-standing and often discussed re-
porting policy that generally limits use of causal language to
well-done randomized clinical trials.* We anticipate that this
will be a multistep process of considering potential changes,
Tuding how and when we can apply the proposed causal in-

and applied by readers, other researchers, and clinicians, with
the ultimate goal of improving patient care and public and
global health.

Two points are worth underscoring in describing our
intention with this publication. First, the proposal for causal
interpretation of some observational studies should not be
interpreted as diminished enthusiasm at JAMA for well-
conducted randomized clinical trials that remain the founda-
tion of evidence-based medicine. More than half of the
Original Investigations published in JAMA last year were ran-
domized clinical trials, and our examination of the reporting
of observational studies does not signal an intent to depart
from this practice.* JAMA and all of the journals of the JAMA

ference framework to select observational studies. Next steps
will include reviewing when and how specific observational
study designs and analyses can support causal inferences. To
support this part of our process, JAMA will publish a new set
of articlesin the Guide to Statisticsand Methods series thatad-
dress how the proposed causal inference framewaork may be
applied to specific study designs and methods. These guides
will build on previous guidance* '™ and include practical tips
and concrete examples of specific study designs and analy-
ses, such as target trial emularion, instrumental variable
analysis, regression discontinuity, interrupted time series,
difference-in-difference, and mediation analysis. Reports of
these studies as well as nonrandomized controlled studies (or

Network also publish cbservational studies, many d

to provide evidence that addresses important causal clinical
or public health questions, and some using designs and ana-
lytic approaches that produce results that may have a causal
interpretation when key assumptions are plausible. Our
responsihility to readers is to report scientific findings with
precision and clarity. Part of this responsibility is to keep pace
with methodological advances and to provide guidance and
flexibility to authors to enable this precision and clarity in
communicating the intent of the research and the carefully
structured interpretation of the findings.

Second, while this framework could be applied to all ob-
servational studies published in JAMA and the JAMA Network,
we anticipate that causal interpretations will be possible
only in a select subset of these studies. Many observational
studies do not address causal questions, and for ssme with
this intent, causal inference may not be relevant, sufficiently
well supported, or even possible. As acknowledged in the

ather “quasi al” studies) will require specific con-
ditions be met to support casual inferences, including clearly
It the necessary in view of background
knowledge; incorporating design elements to improve plau-
sibility of assumptions; implementing statistical methods to
address bias due to confounding, selection, missing data, and
measurement error; and properly quantifying uncertainty.

In parallel, there will be continued discussion among
our journal editors and statistical editors, engagement with
researchers and authors, and plans to retain and identify
additional peer reviewers with understanding of causal infer-
ence methods as well as knowledge to adequately judge the
appropriateness of these methods as explicated in reports
of studies.

We look forward to readers’ and other stakeholders’ com-
ments about the proposed framework as we continue explor-
ing how best toapply casual inference concepts and provide rec-
ommendations for authors, reviewers, editors, and readers.
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When randomized trials are not available to answer
a causal question about the comparative effective-
ness or safety of interventions, causal inferences are
drawn using observational data. A helpful 2-step
framework for causal inference from observational
data is 1) specifying the protocol of the hypothetical
randomized pragmatic trial that would answer the
causal question of interest (the target trial), and
2) using the observational data to attempt to emu-
late that trial. The target trial framework can improve
the quality of observational analyses by preventing

utility and scope of applications of the framework.
We clarify that target trial emulation resolves prob-
lems related to incorrect design but not those
related to data limitations. We also describe some
settings in which adopting this approach is advanta-
geous to generate effect estimates that can close
the gaps that randomized trials have not filled. In
these settings, the target trial framework helps
reduce the ambiguity of causal questions.
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OBJECTIVE

To develop consensus based guidance for reporting
observationzl studies parformed to estimate causal
effects by explicitly emulating a target trial.

DESIGN, SETTING, AND PARTICIPANTS

The Transparent Reporting of Observational

Studies Emulating a Target Trial (TARGET) guldeline
was developed using the Enhancing the Quality

and Transparency of Health Research (EQUATOR)
framework. The development indluded (1) a
systematic review of reporting practices in published
studies that had explicitly aimad to emulate a target
trial; (2) & twao round online survey (August 2023 to
March 2024; 18 expert participants frem slx countries)
to assess the impertance of candidate items selected
from previous research and to |dentify additional
Items; (3] a three day, expert consensus meeting
(June 2024; 18 panelists) to refine the scope of the

estimand, its precision, and findings from additional
analyses to assess the sensitivity of the estimates to
assumptions, and design and analysls cholces.
CONCLUSIONS AMD RELEVANCE

Application of the TARGET guideline recommendations.
alms to improve reporting transparency and peer
review and help researchers, cliniclans, and other
readers interpret and apply the results.

Introduction

When randomized trials are unavailable or not
feasible, observational (non-randomized) data can
be used in an attempt to emulate a hypothetical
pragmatic randomized trial—the target trial’® The
target trial framework has 2 steps: (1) specifying
the cansal questions in the form of the target trial
protocol defining the cawsal effect of Interest {causal
estimand), the key assumptions, and the data analysis
plan, and (2) describing how each companent of the
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some common biases. In this article, we discuss the This article was published at Annals.org on 18 February 2025. guideline and draft the cherklist; and (4) pilotofthe  target trisl protacol is mapped to the ohservational 5§
draft checklist with stakeholders (n="108; September data. When followed correctly, the framewark should Sg
2024 to February 2025). The checklist was further eliminate some blases that are due to an Incorrect use yg
refined based on feedback on successive drafts. of the ohservational data (eg. selection bias due to &7,
EINDINGS Inclusion of individuals after Initation of treatment or 5;

The 21-Item TARGET checklist is arganized into six orher biases that generate “immortal time™ ), so that 2

sections (abstract, introduction, methads, results, Iwestigators can focus on other sources of hias due to ;
JOURMAL ARTICLE discussion, cther information). TARGET provides limitations of the observational data te;g, cenfounding, 3:
guidance for reporting abservational studies of m;:remm e"g- ;ﬂﬂ WSS:E data). . ag
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causal inference from observational data
Haidong Lu ™%, Fan Li, Catherine R Lesko, David S Fink, Kara E Rudolph,
Michael O Harhay, Christopher T Rentsch, David A Fiellin, Gregg S Gonsalves

International Journal of Epidemiology, Volume 54, Issue 1, February 2025, dyaf003,

SUMMARY POINTS

The TARGET (Transparent Reporting of Observational Studles Emulating a Tanget
Trial) Statement provides guidance for reporting sbservational studies performed
10 estimate causal effects of interventions by explicitly emulating a target trial
The guideline censists of a checklist of 21 essential items and additional
nfarmation for each item to be used when writing or reading research reparts
The guideline provides authors with 2 tool te help them repart essential
nfermation so that readers, peer reviewers, and editors can moere easlly evaluate
the validity and usefulness of their work

to study design, data analysis, reporting, and assessing
risk of bias.” The framework's value ls increasingly
recognlzed by investigators,® ¥ regulators'®
research osganizations’ and journals® Howewer,
published stdies nsing the target trial framework
have heen Inconsistently reported, often  not
reporting key aspects of the target trlal protocsl '® 4
Guidelines for observational studles such as STROBE
(Strengthening the Reporting of Observational Studies
in Epidemiclogy).”* RECORD (Reporting of Studles
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Matchningar i registerstudier?

Balansering av kovariater

Helt randomiserat Block

Kanda kovariater Genomsnitt

Okanda kovariater Genomsnitt Genomsnitt




Hur ska man matcha?

Numerar 1:4-5 (eller fler)
Kasta eller atervinna?
Caliper ( dvs distans eller troskel )

Standardisering?



Vilken matchning?

Mahalanobis Distance Matching - Distans
Coarse Exact matching - Viktning

Propensity Score - Vanligast

Propensity Score forsdker efterlikna "helt randomiserad” medan alla
andra matchningsvarianter siktar pa blockrandomisering
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"Why Propensity Scores Should Not Be Used for Matching”.
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Abstract

We show that propensity score matching (PSM), an enormously popular method of preprocessing data
for causal inference, often accomplishes the opposite of its intended goal—thus increasing imbalance,
inefficiency, model dependence, and bias. The weakness of PSM comes from its attempts to approximate
a completely randomized experiment, rather than, as with other matching methods, a more efficient fully
blocked randomized experiment. PSM is thus uniquely blind to the often large portion of imbalance that
can be eliminated by approximating full blocking with other matching methods. Moreover, in data balanced
enough to approximate complete randomization, either to begin with or after pruning some observations,
PSM approsimates random matching which, we show, increases imbal relative to the original data.
Although these results suggest researchers replace PSM with one of the other available matching methods,
propensity scores have other productive uses.

Keywords: matching, propensity score matching, coarsened exact matching, Mahalanobis distance
matching, model dependence

Introduction

Matching is an increasingly popular method for preprocessing data to improve causal inferences
in observational data (Ho et al. 2007; Morgan and Winship 2014). The goal of matching is to reduce
imbalance in the empirical distribution of the pretreatment confounders between the treated and
control groups (Stuart 2010, p. 13). Lowering imbalance reduces, or reduces the beund on, the
degree of model dependence in the statistical estimation of causal effects (Ho et ol. 2007; Imai,
King, and Stuart 2008; lacus, King, and Porro 2011), and, as a result, reduces inefficiency, and
bias. The resulting process amounts to a search for a data set that might have resulted from a
randomized experiment but is hidden in an observational data set. When miatching can reveal this
“hidden experiment”, many of the problems of observational data analysis vanish.

Propensity score matching (PSM) (Rosenbaum and Rubin 1983) is the mest commanly used
matching method, possibly even “the most developed and popular strategy for causal analysis in
observational studies™ (Pearl 2009). It is used or referenced in over 141,000 scholarly articles.

We show here that PSM, as it is most commonly used in practice (or with many of the
refinements that have been proposed by statisticians and methodologists), increases imbalance,
inefficiency, model dependence, research discretion, and statistical bias at some point in both real
data and in data generated to meet the requirements of PSM theory. In fact, the more balanced the

Authars' sote: The current version of this paper, along with a Supplementary Appendix, can be found at j.mp PScore. We
thank Alberto Abadie, Alan Dafoe, Justin Grimmer, Jens Hainmueller, Chad Hazlett, Seth Hill, Stefano lacus, Kosuke Imai,
Simon Jackrman, John Lendregan, Adam Meirowitz, Giuseppe Porre, Melly Roberts, Jamie Robins, Bradley Spahn, Brandon
Stewart, Liz Stuart, Chris Winship, and Yiging Xu for helpful suggestions, and Connor Jerzak, Chris Lucas, Jasan Sclar for
superb research assistance. We also appreciate the insights from aur collabarators on & previaus related praject, Carer
Coberley, James E. Pope, and Aaron Wells. All data necessary to replicate the results in this article are available at Nielsen
and King {2019).

Count according to Google Scholar, aceessed 3/5/2019, searching for: “propensity score™ AND (matching ORt matched
OR match).
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An Observation on Mortality Rate with Intensive Care Unit to Unit Ca-

pacity Transfers

Fredric Parenmark”

INTRODUCTION

Maving from one emergency unit to one mare expands the
length of serious consideration and haspitalization. We shaw
that asset compelled nen-clinic moves (limit mowes) in KU
during moves are related with expanded 30-and 180-day mar-
tality contrasted and bringing home. ICU mowes between medi-
cal dinics happen for three principal reasons: Clinical Exchange,
Ability Mave and Bringing home. Information from 75 ICUs of
the pubdic ICU, Swedish 10U, was utilized for the exsmination
[8%% of every Swedizh ICU). Incorporates neighborhoed local
area medical clinics, general region clinics and terfiary consid-
eration dinics. We induded grown-up patients [16 years and
more sexsoned) who were confessed to an 10U and accordingly
mowed ba anather KU and released. Just the principal record-
ing was utilized. The openness was one more release to her ICU
[ICU-te-ICU meve), whether in a similar clinic or anather emer-
gency dinic. Since moved patients are altogether not guite the
same as their partners, various procedures are utilized to adapt
to jumbding in the two points of view. Nonetheless, a few signif-
icant contrasts may not be settled in the examination. A refer-
ence happens when you really want unique consideration that
isn't accessible at the reference emergency dinic.

DESCRIPTION

These are generally connected with explicit clinical neces sithes,
like intense newrasurgeny or heart mediations. Since these ex-
changes are far explicit required medicines, finding appropri-
ate non-move controls & troublesome. Restricting life support
distinguishes such patients however is frequently ineffective-
ly recorded. Albeit the misclassification of moves might have
brought predisposition into our examination, we accept that

the tazk of mowes to the three dassifications enrolled in the
SIR is right. This end depends on populace corveyance. For
instance, dinical eachanges have short clinic stays and high
Couch scores, and mast clinical exchanges are from more mod-
est emergency clinics to bigger clinics. To some degree shock-
ingly, an unadjusted examination found that his 30-day mar-
tality afber limit move was higher than after dinical exchange
and bringing home. In changed examinations, the distinction
in results among facilities and limit mowves vanished however
persevered for follow-up. inup to half of transpart-related un-
favorable occasions, her pre-tramsport ICU doctor’s proposals
were overlooked. A few examinations address the requirement
for efficiert and helpful handoffs in basically sick patients.
L mare ination is to affirm whether
unfortunate correspondence smaller affects result in returning
cazes contrasted with clinical and capability move.

CONCLUSION

A mare prabable clarification is that patients moved for dinical
and capahility reasons are bound to endure extra exchanges
contrasted with bringing home. An exhaustive comprehension
of a patient’s course of care that goes through ICU-ta-her ICU
moves is basic to warking an their possibilities of endurance,
particularly as such exchanges might increment later on. Stay-
ing away from the requirement for limit shifts by expanding the
gquantity of beds and staff in escalated care units is an undeni-
able arrangement. Nonetheless, not all tops in ICU request can
be obliged, s0 moves because of organic market bungles are
as yet Future tion cught to i

whether chance can be limited through cautiows patient deter-
mination and begitimate hand-off and mave.
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INTRODUCTION

Maving from one emergency unit to one mare expands the
length of serious consideration and haspitalization. We shaw
that asset compelled nen-clinic moves (limit mowes) in KU
during moves are related with expanded 30-and 180-day mar-
tality contrasted and bringing home. ICU mowes between medi-
cal dinics happen for three principal reasons: Clinical Exchange,
Ability Mave and Bringing home. Information from 75 ICUs of
the pubdic ICU, Swedish 10U, was utilized for the exsmination
[8%% of every Swedizh ICU). Incorporates neighborhoed local
area medical clinics, general region clinics and terfiary consid-
eration dinics. We induded grown-up patients [16 years and
mpre sexsoned) who wene confessed b an 10U and accordingly
mowed ba anather KU and released. Just the principal record-
ing was utilized. The openness was one more release to her ICU
[ICU-te-iCL meave), whether in a similar climic ar anather smer-
gency dinic. Since moved patients are altogether not guite the
same as their partners, various procedures are utilized to adapt
to jumbding in the two points of view. Nonetheless, a few signif-
icant contrasts may not be settled in the examination. A refer-
ence happens when you really want unique consideration that
isn't accessible at the reference emergency dinic.

DESCRIPTION

These are generally cannected with explicit clinical neces sithas,
like intense newrasurgeny or heart mediations. Since these ex-
changes are far explicit required medicines, finding appropri-
ate non-move controls & troublesome. Restricting life support
distinguishes such patients however is frequently ineffective-
ly recorded. Albeit the misclassification of moves might have
brought predisposition into our examination, we accept that

the tazk of mowes to the three dassifications enrolled in the
WL L o e e ) e
ifstance, dinical exchanges have short clinic stays and high
puch scores, and mast dinical exchanges are from more mog-
sl emergency clinic to bigger clinics To some degres shocl-
ingly, an unadjusted examination found that his 30-day mar-
tality afber limit move was higher than after dinical exchange
and bringing home. In changed examinations, the distinction
in results among facilities and limit mowves vanished however
persevered for follow-up. inup to half of transpart-related un-
favorable occasions, her pre-tramsport ICU doctor’s proposals
were overlooked. A few examinations address the requirement
for efficiert and helpful handoffs in basically sick patients.
Monetheless, more sxamination is expected to affirm whether
unfortunate correspondence smaller affects result in returning
cazes contrasted with clinical and capability move.

CONCLUSION

A mare prabable clarification is that patients moved for dinical
and capahility reasons are bound to endure extra exchanges
contrasted with bringing home. An exhaustive comprehension
of a patient’s course of care that goes through ICU-ta-her ICU
moves is basic to warking an their possibilities of endurance,
particularly a5 such exchanges might increment later on. Stay-
ing away from the requirement for limit shifts by expanding the

E ke andstalt Latad it

pbile arrangement. Nonetheless, not all tops in ICU request chn
e obliged, s0 moves becawse of organic market bungles gre

s yet fundamental. Futwre examination cught to investiggte

whether chance can be limited through cautious patient deter-
mination and begitimate hand-off and mave.
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This end depends on populace
conveyance. For instance,
clinical exchanges have short
clinic stays and high Couch
scores...

Nonetheless, not all tops (n

_| ICU request can be obliged, so

moves because of organic
market bungles are as yet
fundamental.
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Riktlinje for uppfdljning av

[ J ( X J o o
Kvalitetsuppfoljning
pa intensivvardsavdelning
Mationellt Programomrade (NPO) Perioperativ vird, intensivvard
och transplantation

"I Svenska Intensivvardsregistret (SIR) finns i dagsldget vissa data fran

uppfélining av patienter som vardats pa intensiven. Nagra av de variabler
som ingar i uppfoliningsprogrammet saknas i SIR idag och behéver

utvecklas i framtiden. Om registreringen av produktionsdata (varddata

fran intensivvarden) och insamling av patientrelaterade utfallsmatt

(PROM) implementeras pa alla uppféliningsmottagningar sa kommer ett

underlag finnas for att folja kvalitet pa erhallen data fran patientens

perspektiv”



L oo  © ol Riktlinje for uppfdljning av
Kvalitetsuppfoljnin
pa intensivvardsavdelning

{ lit Programomrade (NPO) Perioperativ vard, intensivvard

" Det vore dnskvdrt att kunna hitta metoder fér att identifiera patienter

som har storst risk att utveckla langvariga och allvarliga e
funktionsnedsdttningar for att kunna sdtta in rdtt atgdrder vid rdtt

tidpunkt. Det finns ett fatal prediktionsinstrument for det syftet, men dessa

behover genomga extern validering innan de kan anvdéindas ( klinisk praxis
[41]"

........................



NHS & C2Ai

“There are several areas where this tool has been beneficial for the
hospttals. It helps them to plan which patients might need to be near
(ntensive support services during their treatment, and also which ones are
not likely to need significant aftercare. This knowledge makes planning the
surgical waiting lists much easier and safer and has been used this to
(dentify which patients might benefit”

“In Cheshire and Merseyside, the system identified high-risk patients,
leading to an 8% reduction in A&E presentations, a two-thirds drop in ICU
dependency, and significant capacity benefits”

www.england.nhs.uk
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