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Pre-University College Blok Il
Serie 2: Geneeskunde in getallen

Medische detectives

Als je als patiént bij de dokter komt dan wil je wel een behandeling krijgen die echt werkt.
Daarnaast zit je misschien met vragen als: waarom heb ik deze ziekte gekregen? En nu ik
deze ziekte heb, hoe gaat het dan verder? Het vakgebied dat zich bezig houdt met het
beantwoorden van dit soort vragen heet de klinische epidemiologie. Epidemiologen lijken
op medische detectives, die medische gegevens verzamelen en analyseren, kijken wat de
oorzaken zijn van ziektes en beoordelen of behandelingen goed werken. Die kennis
gebruiken dokters vervolgens meteen in de spreekkamer om patiénten zo goed mogelijk
verder te behandelen. Veel epidemiologen zijn dan ook arts.

Bij het opzetten van medisch onderzoek liggen echter verschillende valkuilen op de loer. In
de serie Geneeskunde in Getallen ga je leren hoe jij zo’'n onderzoek op de juiste manier
opzet om antwoorden te vinden op deze vragen. We gaan daarbij specifiek in op het
medische vraagstuk “overgewicht”, dé epidemie van de 21° eeuw. Meer dan de helft van de
Nederlanders is te zwaar, en overgewicht is een belangrijke risicofactor voor o.a. hart- en
vaatziekten, diabetes en nierziekten. Nadat je de benodigde kennis hierover hebt opgedaan
in de colleges, neem je een kijkje achter de schermen bij een “echt”, grootschalig onderzoek
op het gebied van overgewicht. Daarnaast zullen artsen vertellen over verschillende
ziektebeelden die als gevolg van overgewicht ontstaan. Aan het einde van deze serie heb jij
de epidemiologische en klinische kennis opgedaan om een protocol te schrijven voor een
onderzoek op het gebied van overgewicht. Dit protocol presenteer je in de laatste
bijeenkomst aan je medestudenten.



Maandag 3 februari 13:00-17:00 uur

In de eerste bijeenkomst zal een introductie gegeven worden op de epidemiologie en
overgewicht. Je leert waar epidemiologen zich mee bezig houden en wat voor soort
onderzoek zij doen. Ook zal aan bod komen hoe frequentie- en effectmaten gebruikt
kunnen worden om verbanden aan te tonen en hoe observationele en experimentele
onderzoeken gebruikt kunnen worden om vragen te beantwoorden zoals: “wat zijn de
oorzaken van ziekte” (etiologie) en “is er een effectieve behandeling voor ziekte” (therapie).
Daarna volgt een introductie over obesitas. Aan het einde van de middag worden de
deelvragen voor de presentaties op de laatste bijeenkomst verdeeld. NB: Voor een goed

verloop van de eerste bijeenkomst is het van belang om het voorbereidende materiaal goed

door te nemen, dat bestaat uit het kijken van een documentaire (35 minuten), het lezen van

een artikel en het beantwoorden van de vragen bij dit artikel (1.5 uur).

Leerdoelen

e Je hebt een beeld van het vakgebied epidemiologie en weet wat voor soort vragen
epidemiologen beantwoorden.

o Je kent de begrippen prevalentie, incidentie, relatief risico, absoluut risico,
risicoverschil, en kunt deze uitleggen. Je kunt aan de hand van een 2x2 tabel het
relatief risico berekenen.

e Je begrijpt de verschillen tussen observationeel en experimenteel onderzoek.

e Je weet wat een cohort en case-control onderzoek is.

e Je hebt een overzicht van de wereldwijde obesitasepidemie.

Voorbereidend materiaal (vodr de bijeenkomst doornemen)

1. Kijk de documentaire “Waarom ik?” (35 minuten)
https://www.youtube.com/watch?v=sLP3lwMnhxc&feature=emb title. In de film
‘Waarom ik?’ tonen Spinozaprijswinnaar prof. Frits Rosendaal en collega’s hoe zij als

‘medische detectives’ onderzoek doen naar de oorzaken van ziekten. De film gaat
nader in op de NEO-studie, een nu 10 jaar lopend onderzoek dat de relatie tussen
overgewicht en verschillende ziekten onderzoekt. We zien hoe de afdeling van
Rosendaal, de Klinische Epidemiologie, werd opgericht om verbanden tussen allerlei
factoren en ziekte te onderzoeken, welke struikelblokken de onderzoekers
tegenkwamen en wat ze daarvan leerden. Ook enkele deelnemers van de NEO-
studie komen aan het woord. Zij vertellen waarom ze meedoen aan de NEO-studie
en we zien hoe ze deelnemen aan een uniek onderzoek.

2. Lees het artikel “Health Effects of Overweight and Obesity in 195 countries over 25
years” dat aan het einde van het blokboek is toegevoegd. Onderstaande vragen zijn
bedoeld om je door het artikel te leiden.

1. Welke chronische ziekten zijn geassocieerd met een hoog BMI? Heb je wel eens
van deze ziekten gehoord? Zoek ze op als je ze niet kent.


https://www.youtube.com/watch?v=sLP3lwMnhxc&feature=emb_title

2. Wat is de definitie van overgewicht en obesitas aan de hand van BMI waarden?
Hoe wordt BMI berekend?

3. Wat betekent prevalentie? Kijk naar Figuur 1B en 1C. Is de prevalentie van
overgewicht in kinderen en volwassenen toegenomen of juist afgenomen tussen
1990 en 20157

4. Kijk naar figuur 1A. Is de obesitasprevalentie groter in mannen of vrouwen?
Welke leeftijdsgroep heeft de grootste prevalentie van obesitas? Is er een
verschil in obesitas tussen landen met een hoge en lage SDI (betekenis van SDI
wordt uitgelegd op pagina 16)?

5. Kijk naar figuur 2. In welke landen is de prevalentie van obesitas het hoogst? Zie
je een relatie tussen geografische ligging en de prevalentie van obesitas?

6. Kijk naar Figuur 3. Wat is een DALY? Welke ziekte is de belangrijkste oorzaak van
DALY’s en sterfte onder mensen met obesitas? Welke ziekte is de tweede
belangrijkste oorzaak van DALY’s onder mensen met obesitas?

Naslagwerk en verdieping (eventueel na de bijeenkomst voor opfrissen van kennis)
Als je na de bijeenkomst meer zou willen weten, dan vind je hier wat extra materiaal dat je

door zou kunnen nemen. Ga naar www.coursera.org en maak een account aan. Meld je aan

voor de cursus “Population Health: Study Design” van de Universiteit Leiden. Ga daarna naar
“Week 1: Welcome to Study Design”. Bekijk de filmpjes “Experimental versus observational
studies” (8 minuten), “The cohort study” (7 minuten) en “The case-control study” (8
minuten).

Herhaling van de stof over frequentie- en effectmaten kan gevonden worden in “Week 2:
Measures” in de filmpjes “Frequency measures” (9 minuten), “Effect measures” (8 minuten)
en “Odds and odds ratios” (6 minuten). Als je nog wilt oefenen met het berekenen van
effectmaten kun je de practice quiz “Calculate frequency and effect measures” maken. NB:
cumulative incidence is het Engelse woord voor cumulatieve incidentie. Incidence rate is het
Engelse woord voor incidentiecijfer.


http://www.coursera.org/

Maandag 10 februari 13:00-17:00 uur

In deze bijeenkomst gaan we dieper in op de epidemiologie. In de vorige bijeenkomst heb je
geleerd hoe je met observationeel onderzoek en effectmaten associaties kunt aantonen
tussen een risicofactor en een uitkomst. Een associatie betekent echter nog niet dat dit een
oorzakelijk verband is. Er liggen bij epidemiologisch onderzoek namelijk twee soorten
fouten op de loer: systematische (confounding en bias) en random fouten (kans). Deze
concepten zullen vandaag worden geintroduceerd. Daarnaast zal een onderzoeker van de
afdeling cardiologie wat vertellen over de relatie tussen overgewicht en het ontwikkelen van
hart- en vaatziekten. NB: Voor een goed verloop van de tweede bijeenkomst is het van

belang om al wat voorkennis te hebben over confounding en hiermee te oefenen. Bekijk de

filmpjes op coursera (20 minuten) en maak de e-learning over confounding (1 uur).

Leerdoelen
e Je begrijpt dat een gevonden associatie niet per se een oorzakelijk verband hoeft te
zijn.
e Je kent het begrip confounding, kan dit herkennen en hiervoor corrigeren.
e Je kent de drie criteria van een confounder.
e Je kent een aantal voorbeelden van bias, zoals selectiebias en informatiebias.
e Je begrijpt de invloed van kans op studieresultaten.
e Je kent de relatie tussen overgewicht en het ontwikkelen van hart- en vaatziekten.

Voorbereidend materiaal (vodr de bijeenkomst doornemen)
Ga naar www.coursera.org en maak een account aan. Meld je aan voor de cursus

“Population Health: Study Design” van de Universiteit Leiden. Ga daarna naar “Week 3:
Confounding and bias”. Bekijk de filmpjes “Random and systematic error” (9 minuten) en
“Confounding and bias” (8 minuten).

Ga nu naar www.medischonderwijs.nl en maak een account aan. Zodra je bent ingelogd,

zoek dan op het woord “confounding” en maak de e-learning “Confounding I” (60 minuten).

Naslagwerk en verdieping (eventueel na de bijeenkomst voor opfrissen van kennis)

Als je na de bijeenkomst meer zou willen weten over hoe je moet corrigeren voor
confounding, dan kan je meer informatie vinden in week 3 van de cursus “Population
Health: Study design” in de filmpjes “Countering confounding” (9 minuten) en
“Standardisation” (7 minuten).

Als je meer wilt weten over random fouten (kans), meld je dan aan voor de cursus
“Population Health: Responsible Data Analysis” op www.coursera.org. Ga naar week 2 en

kijk de filmpjes “Statistical Inference” (9 minuten) en “Fundamentals of Hypothesis Testing”
(7 minuten).


http://www.coursera.org/
http://www.medischonderwijs.nl/
http://www.coursera.org/

Maandag 17 februari 13:00-17:00 uur

De derde bijeenkomst staat in het teken van de voorbereiding op de eindpresentatie,
waarvoor jullie in groepjes een protocol zullen presenteren voor een epidemiologisch
onderzoek op het gebied van overgewicht. We beginnen daarom met een uitleg hoe een
protocol eruitziet als we de vraag willen beantwoorden of overgewicht leidt tot nierziekten.
Daarna gaan jullie langs bij het lab en zien jullie welke medische testen bij deelnemers van
de NEO studie worden afgenomen. Na de pauze zullen jullie leren over de klinische gevolgen
van obesitas en over ethiek in medisch onderzoek, en krijgen jullie instructies voor de
eindopdracht. Voor een goed verloop van de bijeenkomst is het belangrijk onderstaand

artikel goed door te nemen, omdat dit gebruikt zal worden bij de eerste lezing.

Leerdoelen
e Je herkent de structuur van een epidemiologisch artikel.
e Je weet hoe een protocol voor een epidemiologische studie eruitziet en welke
elementen hierin beschreven moeten worden.
e Je kent de klinische gevolgen van overgewicht op het lichaam.
e Je hebt basale kennis van ethiek in medisch onderzoek.

Voorbereidend materiaal (vodr de bijeenkomst doornemen)

Lees het bijgevoegde artikel in de Annals of Internal Medicine over de relatie tussen BMI en
het ontwikkelen van eindstadium nierfalen (“Body mass index and risk for end-stage renal
disease”). Dit artikel zal als leidraad dienen voor de lezing “Hoe schrijf ik een protocol?”.
Beantwoord de volgende vragen:

Introduction

1. Watis de vraagstelling van dit artikel? Zie je er al een 2x2 tabel doorheen
schemeren?

2. Elke alinea van de introductie dient één boodschap te hebben. Benoem voor elke
alinea van de introductie wat die boodschap is.

Methods

3. Welke BMI categorieén zijn met elkaar vergeleken, en welke daarvan is als
referentiecategorie genomen (relatief risico van 1)?

4. Kun je bedenken welke confounders er zouden kunnen zijn in de relatie tussen BMI
en ESRD? Voor welke confounders hebben de auteurs daadwerkelijk gecorrigeerd?
Zie ook de kleine lettertjes onder tabel 3.

5. Waarom twijfelen de auteurs of gecorrigeerd moet worden voor hypertension (=
hoge bloeddruk) en diabetes? Zijn dit confounders in de relatie tussen BMI en ESRD
of juist niet? Denk aan de drie criteria waaraan een confounder moet voldoen.

Results

6. Wat is de functie van Tabel 1? Zie je verschillen tussen mensen met een normale

BMI en klasse Ill obesitas?



7. Kijk naar de figuur. Welke effectmaat hebben de auteurs van dit artikel gebruikt?
Hoe interpreteer je deze effectmaat? Welke BMI categorie heeft het grootste risico
op het ontwikkelen van ESRD?

8. Ganu naar Tabel 2. Bereken aan de hand van het aantal ESRD events en het aantal
persoonsjaren de incidentiecijfers per 100.000 persoonsjaren voor mensen met
normaal gewicht en overgewicht. Je zult op iets andere getallen uitkomen dan in de
laatste kolom van Tabel 2 staan, omdat daar incidentiecijfers staan gecorrigeerd
voor leeftijd, geslacht en ras. Bereken daarna het relatieve risico op ESRD voor
mensen met klasse Il obesitas ten opzichte van mensen met een normaal gewicht.

Discussion
9. Kijk naar de opbouw van de discussie en benoem het doel van iedere alinea.

Naslagwerk en verdieping (eventueel na de bijeenkomst voor opfrissen van kennis)

Als je na de bijeenkomst meer zou willen weten over ethiek van medisch-wetenschappelijk
onderzoek kun je het bijgevoegde artikel lezen over informed consent en therapeutische
misconceptie.



Maandag 2 maart 13:00-16:00 uur
In de laatste bijeenkomst zullen jullie in groepjes van 2-3 een presentatie geven van 15

minuten. Hierin presenteren jullie het protocol dat hoort bij de vraagstelling die jullie

hebben uitgekozen.

Een aantal elementen die in de presentatie verwerkt kunnen worden:

Klinische achtergrondinformatie bij het onderwerp en relevantie van het
beantwoorden van deze vraag.
Presenteren van een duidelijke onderzoeksvraag: In welke populatie ga je dit
onderzoeken? Wat is de determinant (risicofactor/behandeling) en wat is de
uitkomst?
Wat is de 2x2 tabel?
Welk studiedesign ga je gebruiken? Observationeel (cohort studie of case-control
studie) of experimenteel? Waarom heb je juist voor dit design gekozen?
Wat ga je allemaal meten, en hoe lang ga je proefpersonen volgen?
Confounding
o Welke eventuele confounders zijn er in de relatie determinant-uitkomst?
o Voldoen ze aan de drie criteria?
o Hoe ga je corrigeren voor deze confounders?
Welke andere vormen van bias kun je tegenkomen (selectiebias en informatiebias) in
deze studie? Hoe ga je hiermee om?
Welke effectmaat ga je berekenen?
Ethische aspecten van dit onderzoek
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ABSTRACT

BACKGROUND
Although the rising pandemic of obesity has received major attention in many
countries, the effects of this attention on trends and the disease burden of obe-
sity remain uncertain.

METHODS
We analyzed data from 68.5 million persons to assess the trends in the prevalence
of overweight and obesity among children and adults between 1980 and 2015. Using
the Global Burden of Disease study data and methods, we also quantified the
burden of disease related to high body-mass index (BMI), according to age, sex,
cause, and BMI in 195 countries between 1990 and 2015.

RESULTS

In 2015, a total of 107.7 million children and 603.7 million adults were obese.
Since 1980, the prevalence of obesity has doubled in more than 70 countries and
has continuously increased in most other countries. Although the prevalence of
obesity among children has been lower than that among adults, the rate of in-
crease in childhood obesity in many countries has been greater than the rate of
increase in adult obesity. High BMI accounted for 4.0 million deaths globally,
nearly 40% of which occurred in persons who were not obese. More than two
thirds of deaths related to high BMI were due to cardiovascular disease. The dis-
ease burden related to high BMI has increased since 1990; however, the rate of this
increase has been attenuated owing to decreases in underlying rates of death from
cardiovascular disease.

CONCLUSIONS
The rapid increase in the prevalence and disease burden of elevated BMI highlights
the need for continued focus on surveillance of BMI and identification, implemen-
tation, and evaluation of evidence-based interventions to address this problem.
(Funded by the Bill and Melinda Gates Foundation.)
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The NEW ENGLAND JOURNAL of MEDICINE

HE PREVALENCE OF OVERWEIGHT AND

obesity is increasing worldwide.! Epidemio-

logic studies have identified high body-
mass index (BMI, the weight in kilograms di-
vided by the square of the height in meters) as a
risk factor for an expanding set of chronic dis-
eases, including cardiovascular disease,>* diabe-
tes mellitus, chronic kidney disease,> many can-
cers,*and an array of musculoskeletal disorders.>®
As the global health community works to develop
treatments and prevention policies to address
obesity, timely information about levels of high
BMI and health effects at the population level is
needed.

In recent years, increasing efforts have been
made to assess the trends in BMI within and
across nations.”® Other studies have quantified
the potential effects of high BMI on a variety of
health outcomes.?* These efforts, while useful,
did not consider the relationship of high BMI
with broader socioeconomic development; they
also excluded many data sources, focused exclu-
sively on adults, inadequately captured the skewed
distribution of BMI, did not capture emerging
evidence on additional outcomes, and did not
assess the effect of epidemiologic and demo-
graphic transition on disease burden. The BMI
that is associated with the lowest risk of death
has also been questioned.”!°

To address these gaps in knowledge, we sys-
tematically evaluated the trends in the prevalence
of overweight and obesity as well as the patterns
of deaths and disability-adjusted life-years related
to high BMI, according to age and sex, in 195
countries. This analysis supersedes all previous
results from the Global Burden of Disease study
with respect to high BMI by comprehensively
reanalyzing all data from 1990 through 2015
using consistent methods and definitions.

METHODS

PREVALENCE AND DISEASE BURDEN

OF OVERWEIGHT AND OBESITY

We systematically estimated the prevalence of
overweight and obesity among children (<20 years
of age) and adults between 1980 and 2015. Using
the comparative-risk-assessment approach from
the Global Burden of Disease study, we also
quantified the burden of disease related to high
BMI during the period from 1990 through 2015.
The burden of disease was assessed by deaths

N ENGLJ MED 377;1

and disability-adjusted life-years, a composite
metric computed as the sum of years lived with
disability and years of life lost due to high BMI.
In this analysis, we used the distribution of BMI
according to age, sex, country, and year; the ef-
fect size of the change in BMI on disease end
points; the BMI associated with the lowest risk
of death from all causes; and disease-specific
mortality and morbidity according to age, sex,
country, and year.

GLOBAL DISTRIBUTION OF BMI
We systematically searched Medline for studies
that provide nationally or subnationally represen-
tative estimates of BMI, overweight, or obesity
among children or adults. We included studies if
they used standard cutoff points of BMI to de-
fine overweight (BMI, 25 to 29) and obesity
(BMI, >30) among adults or standards of the
International Obesity Task Force to define over-
weight and obesity among children. The search
terms, selection criteria, and flow diagrams of
screening are provided in the Methods section in
the Supplementary Appendix, available with the
full text of this article at NEJM.org. In addition,
we searched the Global Health Data Exchange
(http://ghdx.healthdata.org) for multicountry sur-
vey programs, national surveys, and longitudinal
studies that provide self-reported or measured
data on height and weight for children or adults.
With respect to data regarding adults, we
identified 1276 unique data sources (855 mea-
sured and 421 self-report) from 176 countries
that provide data on BMI, 1333 sources (802
measured and 531 self-report) from 176 countries
that provide data on overweight, and 1514 sources
(713 measured and 801 self-report) from 174
countries that provide data on obesity. With re-
spect to data regarding children, we identified
1211 unique data sources (800 measured and
411 self-report) from 173 countries that provide
data on BMI, 1236 sources (832 measured and
404 self-report) from 174 countries that provide
data on overweight, and 1437 sources (928 mea-
sured and 509 self-report) from 175 countries
that provide data on obesity. Using mixed-effects
linear-regression models, we separately estimated
and corrected for self-reporting bias among men
and women according to geographic region and
age group. We characterized the age and sex pat-
terns for BMI, overweight, and obesity and ap-
plied these patterns to split aggregated data into

NEJM.ORG JULY 6, 2017

The New England Journal of Medicine
Downloaded from nejm.org on January 25, 2019. For personal use only. No other uses without permission.
Copyright © 2017 Massachusetts Medical Society. All rights reserved.



HEALTH EFFECTS OF OVERWEIGHT AND OBESITY IN 195 COUNTRIES

5-year age groups according to sex (see the
Methods section in the Supplementary Appendix).

We used spatiotemporal Gaussian process re-
gression to estimate the mean prevalence of obe-
sity and overweight.!’ To improve our estimates
in data-sparse countries, we tested a wide range
of covariates with plausible relationships to over-
weight and obesity. We selected three country-
level covariates with best fit and coefficients in
the expected direction, as have been used in
other studies.® These factors included 10-year
lag-distributed energy intake (i.e., time-weighted
average of daily energy intake) per capita, the
absolute latitude of the country, and the propor-
tion of persons living in urban areas. To estimate
the mean BMI, we first used mixed-effects linear
regression to characterize the relationship be-
tween BMI, overweight, and obesity in sources
containing information on all three measures.
We applied the coefficients of this regression to
the prevalence of overweight and of obesity gen-
erated through spatiotemporal Gaussian process
regression to estimate the mean BMI for each
country, according to age, sex, and year. Among
the 195 countries and territories that are included
in the present study, data regarding overweight,
obesity, or BMI were unavailable for only 8:
Antigua and Barbuda, Bermuda, Brunei, Northern
Mariana Islands, Saint Vincent and the Grena-
dines, the Bahamas, Turkmenistan, and Vene-
zuela. The estimates in these countries were
constructed purely from the covariates used in
the estimation of the linear model and the weight-
ed and smoothed residuals from data for neigh-
boring countries.

To identify the appropriate distribution of
BMI at the population level, we examined how
various distributions (i.e., log-normal, gamma,
inverse Gaussian, and beta) approximated the
distribution of actual data from national surveys
in six countries; the best fit was provided by the
beta distribution.!> We characterized the shape
of the beta distribution on the basis of the mean
BMI and the prevalence of overweight and obe-
sity in each country according to age, sex, and
year. Details of this approach have been de-
scribed previously.!?

EFFECT OF HIGH BMI ON HEALTH OUTCOMES

We used Bradford Hill’s criteria for causation
and the evidence-grading criteria of the World
Cancer Research Fund to systematically evaluate

epidemiologic evidence supporting the causal re-
lationship between high BMI and various disease
end points among adults 25 years of age or older.”®
We found convincing or probable evidence for an
association with 20 health outcomes (Table S1 in
the Supplementary Appendix). For each outcome,
we obtained the relative risk from a dose-response
meta-analysis of prospective observational stud-
ies (Table S2 in the Supplementary Appendix).
Using pooled analyses of prospective cohort
studies, we estimated the relative risk associated
with a change of five units of BMI in 5-year age
groups for ischemic heart disease, ischemic stroke,
hemorrhagic stroke, hypertensive heart disease,
and diabetes mellitus. For breast cancer, we cal-
culated the relative risk for premenopausal and
postmenopausal women according to region (as
specified in the Global Burden of Disease study)
because of evidence that overweight and obesity
have a protective effect against breast cancer in
premenopausal women in all countries except for
the Asia—Pacific regions,'*'> whereas a positive
association between high BMI and the incidence
of postmenopausal breast cancer has been ob-
served worldwide.

THE LOWEST-RISK BMI

We used the most recent pooled analysis of pro-
spective observational studies to determine the
BMI associated with the lowest overall risk of
death.” To address the limitations of previous
studies on this topic, which have included re-
sidual confounding among smokers and reverse
causation due to preexisting chronic diseases,"
the analysis was restricted to never-smokers
without identified chronic diseases who survived
5 years after recruitment. The lowest overall risk
of death was observed for a BMI of 20 to 25.

STATISTICAL ANALYSIS

To quantify the burden of disease related to high
BMI for each disease end point, we calculated
the population attributable fraction according to
country, age, sex, and year.!® We computed the
numbers of deaths and disability-adjusted life-
years related to high BMI for each country, ac-
cording to age, sex, year, and cause, by multiply-
ing the population attributable fraction by the
total number of deaths or disability-adjusted life-
years, as estimated in the Global Burden of Dis-
ease study for that country, age, sex, year, and
cause. We calculated the total disease burden
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related to high BMI as the sum of disease-specific
burdens. To understand where in the distribu-
tion of BMI most of the burden occurs, we es-
timated population attributable fractions for
three ranges of BMI (20 to 24, 25 to 29, and >30)
and for five groups of disease end points (car-
diovascular disease, diabetes mellitus, chronic
kidney disease, cancers, and musculoskeletal dis-
orders).

Using the methods developed by Das Gupta,"”
we broke down the change in the numbers of
deaths and the numbers of disability-adjusted
life-years that are attributed to high BMI be-
tween population growth, population age struc-
ture, risk exposure to high BMI, and rates of
risk-deleted mortality and disability-adjusted life-
years. (Risk-deleted rates are the burden of dis-
ease in the absence of the risk factor — for ex-
ample, rates of death from cardiovascular disease
that would have been observed if everyone had
been at the lowest-risk BMIL.)

We computed 95% uncertainty intervals for
all results using Monte Carlo simulations, keep-
ing 1000 draws of each quantity of interest to
propagate uncertainty into final estimates. The
model included uncertainty from examination
surveys, the relative risks for each outcome from
the pooled analyses or meta-analyses of cohorts,
the lowest-risk BMI, and the number of deaths
and disability-adjusted life-years estimated for
each country, age, sex, year, and outcome from
the Global Burden of Disease 2015 study. Ac-
cording to the methods outlined in that study,
we used a sociodemographic index (SDI) — a
summary measure of lag-distributed income per
capita, average educational attainment among
persons over the age of 15 years, and total fertil-
ity rate — to position countries on the develop-
ment continuum. We then generated quintiles of
SDI to categorize countries as low, low-middle,
middle, high-middle, and high development level
(Table S3 in the Supplementary Appendix).

RESULTS

PREVALENCE OF OBESITY (1980—2015)

Global Level

In 2015, we estimated that 107.7 million children
(uncertainty interval, 101.1 to 115.1) and 603.7 mil-
lion adults (uncertainty interval, 592.9 to 615.6)
were obese worldwide. The overall prevalence of
obesity was 5.0% among children and 12.0%

Figure 1 (facing page). Prevalence of Obesity at the Global
Level, According to Sociodemographic Index (SDI).

Shown is the age-specific prevalence of obesity at

the global level and according to SDI quintile in 2015
(Panel A) and age-standardized prevalence trends at
the global level and according to SDI quintile from 1980
through 2015 among children (Panel B) and adults
(Panel C).

among adults. Among adults, the prevalence of
obesity was generally higher among women than
among men in all age brackets (Fig. 1). The peak
in the prevalence of obesity was observed between
the ages of 60 and 64 years among women and
between the ages of 50 and 54 years among
men. The rates of increase in obesity between
1980 and 2015 did not differ significantly be-
tween women and men in any age bracket; for
both groups, the rates of increase were highest
in early adulthood. Among children, the preva-
lence of obesity in 2015 decreased with age until
the age of 14 years and then increased; no sex
differences were observed in obesity prevalence
before the age of 20 years. Between 1980 and
2015, the rates of increase in global childhood
obesity were equal for boys and girls in all age
brackets.

SDI Level

In 2015, at all SDI levels and for all age groups,
the prevalence of obesity was generally higher for
women than for men, with the highest preva-
lence among women between the ages of 60 to 64
years living in countries with a high SDI (Fig. 1).
In general, the prevalence of obesity among both
women and men increased with the increase in
the SDI across all age groups. An exception was
the prevalence of obesity among women living in
countries with a low SDI, since after the age of
55 years, the prevalence was higher than that
observed for women in countries with a low-
middle SDI (Fig. 1). During the period from 1980
to 2015, the most rapid relative increase in the
prevalence of obesity occurred among men be-
tween the ages of 25 and 29 years who were
living in countries with a low-middle SDI —
from 1.1% (uncertainty interval, 0.9 to 1.5) in
1980 to 3.8% (95% uncertainty interval, 3.1 to
4.8) in 2015. During the same time period, the
prevalence of obesity increased by a factor of 1.7
among both men and women in countries with
a low-middle SDI.
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HEALTH EFFECTS OF OVERWEIGHT AND OBESITY IN 195 COUNTRIES

Figure 2 (facing page). Age-Standardized Prevalence
of Obesity Worldwide in 2015.

Shown is the age-standardized prevalence of obesity
among adults (Panel A [men] and Panel B [women])
and among children (Panel C [boys] and Panel D [girls])
in 2015. Children were defined as being under the age
of 20 years. Values for prevalence are provided as deci-
mals. ATG denotes Antigua and Barbuda, BRB Barbados,
COM Comoros, DMA Dominica, E. Med. Eastern Medi-
terranean, FJI Fiji, FSM Federated States of Micronesia,
GRD Grenada, KIR Kiribati, LCA Saint Lucia, MDV Mal-
dives, MHL Marshall Islands, MLT Malta, MUS Mauritius,
SGP Singapore, SLB Solomon Islands, SYC Seychelles,
TLS Timor-Leste, TON Tonga, TTO Trinidad and Tobago,
VCT Saint Vincent and the Grenadines, VUT Vanuatu,
W. Africa Western Africa, and WSM Samoa.

Among children, the prevalence of obesity
was greater in countries with higher SDI levels
(Fig. 1). At most SDI levels, the prevalence of
obesity was lowest among both boys and girls
between ages of 10 and 14 years. In countries
with high and high-middle SDI levels, the preva-
lence was generally greater among boys than
among girls, although this difference reversed
beginning with late adolescence (Fig. 1). Between
1980 and 2015, there was a significant relative
increase of 20.0% (95% uncertainty interval, 5.5
to 35.3) in the prevalence of obesity in countries
with a low SDI among both girls and boys. Dur-
ing that period, the highest rates of increase
were observed in countries with a middle SDI
among both girls and boys.

National Level

The prevalence of obesity among children and
adults has doubled in 73 countries since 1980
and has shown a continuous increase in most
other countries. Although the prevalence of
childhood obesity has been lower than the
prevalence of adult obesity, the rate of increase
in childhood obesity in many countries has been
greater than the rate of increase in adult obesity.
The estimated age-standardized prevalence of
overweight and obesity among children and
adults for all 195 countries and territories is
provided in Table S3 in the Supplementary Ap-
pendix. A complete data set of all results for
each country according to age, sex, and year is
available on the Global Health Data Exchange
website (http://ghdx.healthdata.org/), and an in-
teractive data visualization of the prevalence of
overweight and obesity is provided online (https://

vizhub.healthdata.org/obesity/). Here we high-
light the findings related to obesity in the most
populous countries (Fig. 2).

In 2015, among the 20 most populous coun-
tries, the highest level of age-standardized adult
obesity was observed in Egypt (35.3%; 95% un-
certainty interval, 33.6 to 37.1), and the highest
level of age-standardized childhood obesity was
observed in the United States (12.7%; 95% un-
certainty interval, 12.2 to 13.2). The prevalence
was lowest among adults in Vietnam (1.6%; 95%
uncertainty interval, 1.4 to 2.0) and among chil-
dren in Bangladesh (1.2%; 95% uncertainty in-
terval, 0.9 to 1.7). Between 1980 and 2015, the
age-standardized prevalence of obesity increased
by a factor of 2 or more in 13 of the 20 coun-
tries; only the Democratic Republic of Congo
had no increase (Figs. S1 and S2 in the Supple-
mentary Appendix). In 2015, China and India
had the highest numbers of obese children,
whereas the United States and China had the
highest numbers of obese adults.

BURDEN OF DISEASE RELATED TO HIGH BMI
(1990—2015)
Global Level

In 2015, high BMI contributed to 4.0 million
deaths (95% uncertainty interval, 2.7 to 5.3),
which represented 7.1% (95% uncertainty inter-
val, 4.9 to 9.6) of the deaths from any cause; it
also contributed to 120 million disability-adjust-
ed life-years (95% uncertainty interval, 84 to
158), which represented 4.9% (95% uncertainty
interval, 3.5 to 6.4) of disability-adjusted life-
years from any cause among adults globally. A
total of 39% of the deaths and 37% of the dis-
ability-adjusted life-years that were related to
high BMI occurred in persons with a BMI of less
than 30 (Fig. 3).

Cardiovascular disease was the leading cause
of death and disability-adjusted life-years related
to high BMI and accounted for 2.7 million
deaths (95% uncertainty interval, 1.8 to 3.7) and
66.3 million disability-adjusted life-years (95%
uncertainty interval, 45.3 to 88.5) (Table S4 in
the Supplementary Appendix). Globally, 41% of
BMI-related deaths and 34% of BMI-related dis-
ability-adjusted life-years were due to cardiovas-
cular disease among obese persons. Diabetes
was the second leading cause of BMI-related
deaths in 2015 and contributed to 0.6 million
deaths (95% uncertainty interval, 0.4 to 0.7) and
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HEALTH EFFECTS OF OVERWEIGHT AND OBESITY IN 195 COUNTRIES

Figure 3 (facing page). Global Disability-Adjusted Life-
Years and Deaths Associated with a High Body-Mass
Index (1990-2015).

Shown are the number of global disability-adjusted life-
years (in millions) related to a high body-mass index
(BMI) among adults according to the cause and the
level of BMI in 1990 (Panel A) and in 2015 (Panel B)
and the number of global deaths (in millions) related
to high BMI in 1990 (Panel C) and in 2015 (Panel D).
The two vertical lines mark the BMI thresholds for over-
weight (25 to 29) and for obesity (=30). The percentages
indicate the proportion of the total number of disability-
adjusted life-years or deaths that were contributed by
each of the listed disorders.

30.4 million disability-adjusted life-years (95%
uncertainty interval, 21.5 to 39.9); among all
BMI-related deaths that were due to diabetes,
9.5% occurred at a BMI of 30 or more and 4.5%
occurred at a BMI of less than 30. Chronic kid-
ney disease was the second leading cause of
BMI-related disability-adjusted life-years in 2015;
18.0% of disability-adjusted life-years occurred
at a BMI of 30 or more and 7.2% at a BMI of less
than 30. Chronic kidney disease and cancers
each accounted for less than 10% of all BMI-re-
lated deaths in 2015, whereas cancers, diabetes,
and musculoskeletal disorders each contributed
less than 10% of BMI-related disability-adjusted
life-years (Fig. 3).

High BMI also accounted for 28.6 million years
lived with disability (95% uncertainty interval,
17.8 to 41.4), which accounted for 3.6% (95%
uncertainty interval, 2.7 to 4.6) of years lived
with disability due to any cause globally. Diabe-
tes was the leading cause of years lived with
disability related to BMI (17.1 million; 95% uncer-
tainty interval, 10.6 to 24.4), followed by musculo-
skeletal disorders (5.7 million; 95% uncertainty
interval, 3.4 to 8.8) and cardiovascular disease
(3.3 million; 95% uncertainty interval, 2.0 to 4.9).

From 1990 through 2015, there was a relative
increase of 28.3% in the global rate of death
related to high BMI, from 41.9 deaths per
100,000 population in 1990 to 53.7 deaths per
100,000 population in 2015. However, there was
no significant change in age-standardized rates
of death during this period, with a rate of 64.0
(95% uncertainty interval, 41.7 to 89.7) per
100,000 population in 1990 and 60.2 (95% un-
certainty interval, 41.4 to 81.5) per 100,000
population in 2015. Similarly, during the same
period, there was a relative increase of 35.8% in

N ENGL ) MED 377;1

A Disability-Adjusted Life-Years
[ Change due to risk-deleted DALY rate
[ Change due to population aging

[l Change due to population growth
[l Change due to risk exposure
@ Total percent change

High-middle SDI e
T T T T T T
=50 0 50 100 150 200
Percent Change
B Deaths

[ Change due to risk-deleted death rate
[0 Change due to population aging

[l Change due to population growth
[ Change due to risk exposure
@ Total percent change

High SDI o Il 4
High-middle SDI .
T T T T T T
=50 0 50 100 150 200
Percent Change

Figure 4. Percent Changes and Drivers of Change in Disability-Adjusted
Life-Years and Deaths at the Global Level, According to SDI (1990-2015).
Shown is a breakdown in percent changes from 1990 to 2015 in disability-
adjusted life-years (DALYs) from any cause (Panel A) and deaths (Panel B)
related to a high BMI, according to whether the changes were attributed to
population aging, population growth, exposure to high BMI, or risk-deleted
rates of disability-adjusted life-years or death. (Risk-deleted rates are the
underlying rates of disease that would have occurred in the absence of the
risk factor.) The percent changes have been estimated according to SDI

as well as at the global level. The black circles indicate the total percent
change.

the rate of BMI-related disability-adjusted life-
years, from 1200 per 100,000 population to 1630
per 100,000 population, whereas there was no
significant change in age-standardized rates.
Globally, the increases in BMI-related deaths and
disability-adjusted life-years due to population
growth, population aging, and increasing risk
exposure were partially offset by reductions in
underlying rates of death and disability-adjusted
life-years (Fig. 4). Of the disease end points that

NEJM.ORG JULY 6, 2017

The New England Journal of Medicine
Downloaded from nejm.org on January 25, 2019. For personal use only. No other uses without permission.
Copyright © 2017 Massachusetts Medical Society. All rights reserved.

21



22

The NEW ENGLAND JOURNAL of MEDICINE

were considered in this study, decreases in risk-
deleted rates of death from cardiovascular disease
contributed the most to this pattern. Changes that
were due to the risk of exposure to elevated BMI
and aging of the population were roughly equal in
terms of their contribution to the percent changes
in BMI-related deaths and disability-adjusted life-
years globally from 1990 through 2015.

SDI Level

In 2015, the age-standardized rates of BMI-related
deaths and disability-adjusted life-years were
greatest in countries with high-middle SDI levels,
with a rate of death of 68.1 (95% uncertainty
interval, 47.1 to 91.6) per 100,000 population
and a rate of disability-adjusted life-years of
1890 (95% uncertainty interval, 1330 to 2460)
per 100,000 population. The rates of both mea-
sures were lowest in countries with high SDI
levels, with a rate of death of 52.6 (95% uncer-
tainty interval, 38.7 to 67.9) per 100,000 popula-
tion and a rate of disability-adjusted life-years of
1530 (95% uncertainty interval, 1160 to 1920)
per 100,000 population. The rate of BMI-related
deaths increased between 1990 and 2015 at all
SDI levels, with the highest observed rate of 90.6
(95% uncertainty interval, 65.8 to 117.3) per
100,000 population occurring in countries with
a high SDI in 2005. The age-standardized rates
of death in countries with high or high-middle
SDI decreased between 1990 and 2015; in the
lowest quintiles of SDI, age-standardized BMI-
related rates of death increased. With increasing
SDI levels, the contribution of risk-deleted mortal-
ity to the percent change in BMI-related deaths
increased, whereas the contribution of popula-
tion growth to the percent change in BMI-related
deaths decreased (Fig. 4). The contribution of risk
exposure to the percent change in BMI-related
deaths was also generally inversely related to the
SDI. Patterns in the breakdown of the sources of
change in BMI-related disability-adjusted life-
years were parallel to those observed for mortal-
ity. In a disease-specific breakdown, risk-deleted
mortality and disability-adjusted life-years showed
a declining trend for most causes across all SDI
levels (Table S5 in the Supplementary Appendix).
The largest decreases in the risk-deleted rates of
death and disability-adjusted life-years were ob-
served for cardiovascular disease, whereas can-
cers and musculoskeletal disorders showed the
least decline.

National Level

In 2015, among the 20 most populous countries,
the highest rates of BMI-related death and dis-
ability-adjusted life-years were observed in Russia,
and the lowest rates were observed in the Demo-
cratic Republic of Congo (Fig. S3 in the Supple-
mentary Appendix). Between 1990 and 2015, the
greatest percent changes in age-standardized BMI-
related deaths and disability-adjusted life-years
occurred in Bangladesh, with relative increases
of 133.6% (95% uncertainty interval, 66.3 to
265.7) and 139.4% (95% uncertainty interval,
77.2 to 273.0), respectively. During the same
period, Turkey had the largest significant de-
crease in age-standardized BMI-related burden,
with a decrease of 43.7% (95% uncertainty interval,
36.9 to 49.8) in deaths and 37.2% (95% uncertainty
interval, 29.9 to 44.0) in disability-adjusted life-
years (Table S6 in the Supplementary Appendix).

DISCUSSION

In our systematic evaluation of the health effects
of high BMI, we found that excess body weight
accounted for about 4 million deaths and 120
million disability-adjusted life-years worldwide in
2015. Nearly 70% of the deaths that were related
to high BMI were due to cardiovascular disease,
and more than 60% of those deaths occurred
among obese persons. The prevalence of obesity
has increased during the past three decades and
at a faster pace than the related disease burden.
However, both the trend and magnitude of the
BMI-related disease burden vary widely across
countries.

Among the leading health risks that were
assessed in the Global Burden of Disease 2015
study, high BMI continues to have one of the
highest rates of increase. Across levels of devel-
opment, the prevalence of obesity has increased
over recent decades, which indicates that the
problem is not simply a function of income or
wealth.”® Changes in the food environment and
food systems are probably major drivers.”® In-
creased availability, accessibility, and affordabil-
ity of energy-dense foods, along with intense
marketing of such foods, could explain excess
energy intake and weight gain among different
populations.®® The reduced opportunities for phys-
ical activity that have followed urbanization and
other changes in the built environment have also
been considered as potential drivers; however,
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these changes generally preceded the global in-
crease in obesity and are less likely to be major
contributors.™®

During the past decade, researchers have pro-
posed a range of interventions to reduce obe-
sity.’” Among such interventions are restricting
the advertisement of unhealthy foods to children,
improving school meals, using taxation to re-
duce consumption of unhealthy foods and pro-
viding subsidies to increase intake of healthy
foods, and using supply-chain incentives to in-
crease the production of healthy foods.”” How-
ever, the effectiveness, feasibility of widespread
implementation, and sustainability of such inter-
ventions need to be evaluated in various settings.
In recent years, some countries have started to
implement some of these policies,’ but no major
population success has yet been shown. Many of
the countries with the highest increases in the
prevalence of obesity are those that have a low
or middle SDI and simultaneously have high rates
of other forms of malnutrition. These countries
generally have limited financial resources for
nutrition programs and mostly rely on external
donors whose programs often preferentially tar-
get undernutrition; consequently, food security
frequently takes precedence over obesity in these
countries.”® In 2013, the World Health Organiza-
tion (WHO) called for zero increase in the preva-
lence of overweight among children and in the
prevalence of obesity among adults.”» However,
given the current pace of increase and the exist-
ing challenges in implementing food policies,
achieving this goal appears unlikely in the near
future.

Our study showed a greater increase in the
rate of exposure to high BMI than in the rate of
the related disease burden. This difference was
driven mainly by the decline in risk-deleted mor-
tality, particularly for cardiovascular disease; fac-
tors such as improved treatment or changes in
other risks have resulted in decreases in the rate
of cardiovascular disease despite increases in BMIL.
Existing evidence-based policies, even if fully
implemented, are unlikely to rapidly reduce the
prevalence of obesity. Clinical interventions, how-
ever, have proved to be effective in controlling
high levels of systolic blood pressure, cholesterol,
and fasting plasma glucose — the major risk
factors for cardiovascular disease.”> The expand-
ed use of such interventions among overweight
and obese persons could effectively reduce the

disease burden related to high BMI. A recent
pooled cohort analysis involving 1.8 million par-
ticipants showed that nearly half the excess risk
for ischemic heart disease and more than 75%
of the excess risk for stroke that was related to
high BMI were mediated through a combination
of raised levels of blood pressure, total serum
cholesterol, and fasting plasma glucose.?® To-
gether, these findings suggest that clinical inter-
ventions to reduce the underlying rate of cardio-
vascular disease could substantially reduce the
burden of disease related to high BMI, although
maintaining a normal body weight remains nec-
essary to achieve full benefit.

Globally, 39% of deaths and 37% of disability-
adjusted life-years that were related to high BMI
occurred among nonobese persons. Although
some studies have suggested that overweight is
associated with a lower risk of death from any
cause than is a normal range of BMI (18 to
25),%19 recent evidence from a meta-analysis™* and
pooled analysis® of prospective observational
studies showed a continuous increase in the risk
of death associated with a BMI of more than 25.
These studies are particularly notable since they
addressed major sources of bias in previous stud-
ies (i.e., residual confounding due to smoking
and reverse causation due to preexisting chronic
disease) by restricting the analysis to persons
who had never smoked and who did not have
chronic diseases. In addition, the pooled-cohort
analysis controlled for the same set of covariates,
provided cause-specific relative risks, and evalu-
ated the relationship between BMI and mortality
across different regions. The balance of evidence
thus supports our minimum risk level of 20 to
25 for BMI. At the same time, to date, there re-
mains insufficient evidence to support the argu-
ment that the most beneficial level of BMI should
vary according to geographic location or ethnic
group’ because of differences in the relationship
between BMI and body-fat distribution.

We found that 5% of the disability-adjusted
life-years that were related to high BMI were
from musculoskeletal disorders. Although high
BMI is a major risk factor contributing to years
lived with disability globally, and the economic
costs associated with treatment are substantial,*
these nonfatal but debilitating health outcomes
have received comparatively little policy attention.
Weight loss is beneficial in the prevention and
treatment of musculoskeletal pain.>® A combina-
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tion of modest weight loss and moderate exer-
cise provides better overall improvement in mus-
culoskeletal pain than either intervention alone*;
however, surgical interventions may be most
effective for the morbidly obese.””

Our systematic evaluation of prospective ob-
servational studies showed sufficient evidence
supporting a causal relationship between high
BMI and cancers of the esophagus, colon and
rectum, liver, gallbladder and biliary tract, pan-
creas, breast, uterus, ovary, kidney, and thyroid,
along with leukemia. A recent review by the Inter-
national Agency for Research on Cancer (IARC)*
comes to largely similar conclusions, except with
respect to leukemia. (We included leukemia on
the basis of a systematic review and meta-analy-
sis of 21 prospective cohort studies.?®) In addition,
even though the IARC report acknowledged con-
sistent inverse associations between BMI and the
risk of premenopausal breast cancer, inconsistent
findings from studies that evaluated the effect
of waist circumference or body-weight gain re-
sulted in the exclusion of premenopausal breast
cancer from its list. However, since high BMI
was the exposure of interest in our analysis, we
included the protective effect of high BMI on
breast cancer in premenopausal women. We did
not evaluate the effect of high BMI on gastric
cancer (cardia) and meningioma because of a
lack of sufficient data to separately estimate the
incidence and mortality of these cancers at the
population level.

Our study has several important strengths.
We have addressed the major limitations of pre-
vious studies by including more data sources
and quantifying the prevalence of obesity among
children. We also systematically evaluated the
strength of evidence for the causal relationship
between high BMI and health outcomes and in-
cluded all BMI-outcome pairs for which suffi-
cient evidence with respect to causal relationship
was available. We used a beta distribution to
characterize the distribution of BMI at the popu-
lation level, a method that captures the propor-
tion of the population with high BMI more accu-
rately than other distributions.> We used the best
available evidence to determine the lowestrisk
BMI. We quantified the trends in high BMI and
the associated disease burden across levels of
development and estimated the contribution of
demographic transition and epidemiologic tran-
sition to changes in BMI-related burden.

The potential limitations of our study should
also be considered. We used both self-reported
and measured data with respect to height and
weight and corrected the bias in self-reported
data using measured data at each age, sex, and
geographic region. To apply a consistent defini-
tion for childhood overweight and obesity across
sources, we used the definition of the Interna-
tional Obesity Task Force and excluded studies
that used the WHO definition. We did not propa-
gate the uncertainty in the age pattern and sex
pattern that were used to split the aggregated
data. We did not incorporate the uncertainty of
the BMI regression coefficients in our analysis.
Data were sparse for some locations, particularly
in earlier years, and estimates in these locations
were based on country-level covariates and re-
gional data. We did not identify a consistent
pattern in the relationship between nationally
representative data and data representing only
urban or rural areas and were not able to correct
those data for potential bias. We did not evaluate
the trends in other measures of adiposity that
may better relate to specific health outcomes,
including waist circumference and waist-to-hip
ratio. Since we obtained the effect size of BMI
on health outcomes from prospective observa-
tional studies, the possibility of confounding by
lifestyle habits cannot be excluded. Our estima-
tion of relative risks did not capture possible
differences owing to ethnic group and did not
account for the possibility of geographic varia-
tion in relative-risk curves or the lowest-risk
BMI. In addition, these studies generally ex-
cluded people with prevalent chronic diseases
from the analysis of relative-risk estimation.
Thus, our estimates represent the effect of BMI
among persons without underlying diseases.
This issue might be particularly important for
older age groups, in which the prevalence of
chronic disease increases. Finally, other prob-
able complications or forms of BMI-related bur-
den (e.g., disease burden in children) were not
included.

In conclusion, our study provides a compre-
hensive assessment of the trends in high BMI
and the associated disease burden. Our results
show that both the prevalence and disease bur-
den of high BMI are increasing globally. These
findings highlight the need for implementation
of multicomponent interventions to reduce the
prevalence and disease burden of high BML
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Body Mass Index and Risk for End-Stage Renal Disease
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Background: Although interest in the relationship between obesity
and kidney disease is increasing, few epidemiologic studies have
examined whether excess weight is an independent risk factor for
end-stage renal disease (ESRD).

Objective: To determine the association between increased body
mass index (BMI) and risk for ESRD.

Design: Historical (nonconcurrent) cohort study.

Setting: A large integrated health care delivery system in northern
California.

Participants: 320 252 adult members of Kaiser Permanente who
volunteered for screening health checkups between 1964 and 1985
and who had height and weight measured.

Measurements: The authors ascertained ESRD cases by matching
data with the U.S. Renal Data System registry through 2000.

Results: A total of 1471 cases of ESRD occurred during 8 347 955
person-years of follow-up. Higher BMI was a risk factor for ESRD in
multivariable models that adjusted for age, sex, race, education

level, smoking status, history of myocardial infarction, serum cho-
lesterol level, urinalysis proteinuria, urinalysis hematuria, and serum
creatinine level. Compared with persons who had normal weight
(BMI, 18.5 to 24.9 kg/m?), the adjusted relative risk for ESRD was
1.87 (95% Cl, 1.64 to 2.14) for those who were overweight (BMI,
25.0 to 29.9 kg/m?), 3.57 (Cl, 3.05 to 4.18) for those with class |
obesity (BMI, 30.0 to 34.9 kg/m?), 6.12 (Cl, 4.97 to 7.54) for
those with class Il obesity (BMI, 35.0 to 39.9 kg/m?), and 7.07 (Cl,
5.37 to 9.31) for those with extreme obesity (BMI = 40 kg/m?).
Higher baseline BMI remained an independent predictor for ESRD
after additional adjustments for baseline blood pressure level and
presence or absence of diabetes mellitus.

Limitations: Primary analyses were based on single measurements
of exposures.

Conclusions: High BMI is a common, strong, and potentially mod-
ifiable risk factor for ESRD.

Ann Intern Med. 2006;144:21-28.
For author affiliations, see end of text.
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he increasing prevalence of end-stage renal disease

(ESRD), with its associated high annual rates of mor-
tality and cardiovascular complications, is a worldwide
problem. In the United States alone, the prevalence of
ESRD has more than doubled in the past decade (1), and
the population living with ESRD is projected to increase to
650 000 persons by the year 2010, with associated Medi-
care expenditures of $28 billion (2). Identifying new and
potentially modifiable risk factors for ESRD is critical in
order to devise effective, population-based preventive strat-
egies.

Obesity is also a major worldwide public health prob-
lem (3). However, few studies have examined the relation-
ship between excess weight and risk for ESRD (4—8). Pre-
vious studies have shown that obese patients are at higher
risk for glomerulomegaly and focal segmental glomerulo-
sclerosis (9-11). Studies have also reported that obesity
was associated with more rapid loss of renal function
among patients who underwent uninephrectomy (12) or
who have IgA nephropathy (13).

We examined the hypothesis that overweight and obe-
sity are risk factors for developing ESRD among a large,

community-based sample of men and women.

METHODS
Study Sample

Our study is based on a large, well-characterized co-
hort of members of Kaiser Permanente of Northern Cali-
fornia who participated in a Multiphasic Health Testing
Services Program in Oakland and San Francisco medical

centers between 1964 and 1985 (14). Kaiser Permanente
of Northern California is a large, integrated health care
delivery system that currently cares for more than 35% of
the insured adult population in the greater San Francisco
Bay area (15). The Multiphasic Health Checkup was a
voluntary health assessment offered at initial and yearly
open enrollment periods (14). Analyzable data were avail-
able for 3 Multiphasic Health Checkup periods: June 1964
to August 1973, September 1973 to December 1977, and
January 1978 to March 1985.

We studied all individuals who participated in the
Multiphasic Health Checkups from 1964 to 1985; who
were 18 years of age or older; and who had at least 1
concurrent measurement (that is, done at the same visit) of
height, weight, blood pressure, serum creatinine level, and
dipstick urinalysis. We excluded persons who had a base-
line serum creatinine level greater than 884 wmol/L (>10
mg/dL) because they might already have ESRD. The final
study sample included 320 252 eligible persons.

Institutional review boards at the collaborating institu-
tions approved the study. Because of the low-risk nature of
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Context

Few studies have asked whether obesity affects the risk
for end-stage renal disease (ESRD).

Contribution

In this retrospective cohort study of 320 252 adults who
were followed for 15 to 35 years, the rate of ESRD in-
creased in a stepwise manner as body mass index (BMI)
increased. Age-, sex-, and race-adjusted rates of ESRD
increased from 10 per 100 000 person-years among those
with normal weight (BMI, 18.5 to 24.9 kg/m?) to 108 per
100 000 among those with extreme obesity (BMI = 40
kg/m?). This relationship was not affected by blood pres-
sure levels or diabetes.

Cautions

Body mass index and potential confounders were mea-
sured only at baseline.

Implications
High BMI is a potentially modifiable risk factor for ESRD.

—The Editors

our study and the use of existing data, the need for obtain-
ing informed consent was waived.

Assessment of Obesity

We calculated body mass index (BMI) as weight in
kilograms divided by height in meters squared. Following
National Heart, Lung, and Blood Institute guidelines (7),
we defined overweight as a BMI of 25.0 to 29.9 kg/m?,
class T obesity as a BMI of 30.0 to 34.9 kg/m?, class II
obesity as a BMI of 35.0 to 39.9 kg/m? and class III
obesity (extreme) as a BMI of 40 kg/ m? or greater. Under-
weight was defined as a BMI less than 18.5 kg/m?*. We
conducted all analyses relative to a normal BMI (18.5 to

24.9 kg/m”?).

Assessment of Covariates

We obtained information about relevant covariates
(such as history of myocardial infarction) from self-com-
pleted questionnaires administered within 45 days of lab-
oratory tests. Medical history data were not available in an
electronic format for participants from the second period
(September 1973 to December 1977), and we classified
these persons as missing those data elements.

We classified self-reported race as white, black, Asian,
or other. We categorized education level as high school or
less, some college, or college graduate or higher. We clas-
sified cigarette smoking status as never, former, or current
(14). Dipstick urinalysis quantified urine protein as nega-
tive, trace, 1+ to 2+, or 3+ to 4+ and urine hemoglobin
as negative, small, moderate, or large.

We measured sitting blood pressure once on the basis
of the acoustic detection of the onset (systolic point) and
disappearance (diastolic point) of Korotkoff sounds. We

223 January 2006|Annals of Internal Medicine | Volume 144 * Number 1

classified participants’ blood pressure by using the Seventh
Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pres-
sure (JNC 7) criteria for normal (systolic blood pressure <
120 mm Hg and diastolic blood pressure < 80 mm Hg),
prehypertension (systolic blood pressure of 120 to 139 mm
Hg or diastolic blood pressure of 80 to 89 mm Hg), stage
1 hypertension (systolic blood pressure of 140 to 159 mm
Hg or diastolic blood pressure of 90 to 99 mm Hg), and
stage 2 hypertension (systolic blood pressure = 160 mm
Hg or diastolic blood pressure = 100 mm Hg) (16).
Information available for defining the presence or ab-
sence of diabetes mellitus varied across the 3 periods. Par-
ticipant self-report of diagnosis or treatment of diabetes
was available in the first and third periods. Blood glucose
measurements were available for all periods but were done
in the context of oral glucose challenge tests during the first
period. We defined diabetes mellitus initially by either self-
report or blood glucose measurement of 11.1 mmol/L or
greater (=200 mg/dL). We then considered several alter-
native definitions of diabetes in sensitivity analyses, includ-
ing relying on only self-report (using data from the first
and third periods), relying on only blood glucose measure-
ments that were done outside the context of oral glucose
challenge tests (from the first and third periods), and using
11.1 mmol/L (200 mg/dL) or 7.0 mmol/L (126 mg/dL) as
the cutoff value to define the presence of diabetes mellitus.

Identification of Outcomes of ESRD and Death

We defined ESRD as the receipt of renal transplanta-
tion or maintenance hemodialysis or peritoneal dialysis.
We identified cases of ESRD by matching our cohort
against the nationally comprehensive U.S. Renal Data Sys-
tem registry data (1). We performed matching, blinded to
exposure status, by using Social Security number, first and
last name, sex, and date of birth. We ascertained deaths by
using the California Automated Mortality Linkage System,
which has a sensitivity of 97% and a specificity of 93%
compared with the U.S. National Death Index (17). We
assessed both ESRD and death through 31 December
2000, the most recent date that data were available for
both outcomes when this project was initiated.

We calculated person-years as years from baseline (date
of Multiphasic Health Checkup) until death, development
of ESRD, or the end of follow-up on 31 December 2000,

whichever occurred first.

Statistical Analysis

We based main analyses on data collected at the first
eligible Multiphasic Health Checkup examination for each
person. We calculated age-, sex-, and race-adjusted rates of
ESRD by using the direct method. We analyzed the rela-
tionship between category of BMI and subsequent risk for
ESRD by using time-to-event methods (18). We con-
ducted multivariable analyses by using Cox proportional
hazards models. We confirmed that the proportional haz-
ards assumption was not violated for BMI categories and
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Figure. Adjusted relative risk for end-stage renal disease (ESRD) by body mass index (BMI).
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risk for ESRD by using a graph of estimated In(—In) sur-
vival, stratified by BMI category (19). In all multivariable
analyses, we adjusted for the Multiphasic Health Checkup
period when baseline assessment occurred. All variables in-
cluded a missing value category when needed.

Since hypertension and diabetes are likely to be inter-
mediate variables in the pathway between increased BMI
and ESRD, our main multivariable analysis did not include
baseline blood pressure level or presence or absence of di-
abetes mellitus as exposures. We then compared this anal-
ysis with the results of multivariable analysis, which ad-
justed for baseline blood pressure level and presence or
absence of diabetes.

We also performed stratified analyses by sex, race, age,
diabetes mellitus, hypertension, and presence or absence of
baseline kidney disease. Baseline kidney disease was defined
as an estimated glomerular filtration rate less than 0.58
mL-s ?-m ? (<60 mL/min per 1.73 m?) calculated
with the Modification of Diet in Renal Disease Study for-
mula (20, 21) or as the presence of urinalysis proteinuria or
hematuria (22). Hazard ratios are reported as relative risks.

Secondary Analysis among Persons with More than 1
Measurement of BMI

To assess the robustness of our findings, we conducted
additional analyses among the subset of study cohort mem-
bers who returned for at least 1 additional Multiphasic
Health Checkup with repeated assessment of BMI, blood
pressure, and diabetes status (z = 134 705). In this subset,
we first repeated our Cox regression analyses by using only

www.annals.org

baseline exposures and then compared those findings with
the results obtained by using time-dependent exposures,
updating BMI and other covariates (excluding blood pres-
sure and diabetes status) for each person.

Role of the Funding Source

The National Institutes of Health funded our study
(grants HL71074 and DK61520). The funding source had
no role in the collection, analysis, or interpretation of the
data or in the decision to submit the manuscript for pub-
lication. The authors had full access to the data files for the
study.

RESULTS

The mean BMI in the study sample was 24.5 kg/m2
(SD, 4.3) (Table 1). Of the participants, 58% had normal
weight (BMI, 18.5 to 24.9 kg/m?) and 39% had a BMI of
25.0 kg/m” or greater. Higher BMI was associated with
black race, presence of diabetes mellitus, and higher blood
pressure level. The higher proportion of missing data on
education level, smoking status, and history of myocardial
infarction was due to the fact that medical history data
were not available in an electronic format for participants
from the second period (September 1973 to December
1977).

A total of 1471 cases of ESRD (and 56 336 deaths)
occurred during 8 347 955 person-years of observation.
We found a stepwise increase in the rate of ESRD with
higher BMI (Table 2). The age-, sex-, and race-adjusted
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Table 1. Baseline Characteristics of 320 252 Adults Stratified by Baseline Body Mass Index*

Characteristic BMI Category
Underweight Normal Weight Overweight Class | Obesity Class Il Obesity Class Il Obesity
(n=10352) (n =186 730) (n=93357) (n=21856) (n = 5540) (n =2417)

BMI, kg/m? <185 18.5-24.9 25.0-29.9 30.0-34.9 35.0-39.9 =40.0
Mean (SD) height, cm 164.9 (8.7) 167.5 (9.6) 169.6 (9.8) 167.6 (10.0) 165.1 (10.4) 162.3 (11.8)
Mean (SD) weight, kg 48.1 (5.5) 62.4 (9.1) 779 (9.7) 89.9 (11.1) 101.3 (13.1) 116.4 (17.5)
Mean (SD) age, y 31(12) 36 (13) 42 (14) 43 (14) 42 (13) 40 (13)
Women, n (%) 8644 (84) 112 784 (60) 35002 (37) 11 005 (50) 3789 (68) 1915 (79)
Race, n (%)

White 6285 (61) 132 647 (71) 65 021 (70) 13 414 (61) 3084 (56) 1235 (51)

Black 1766 (17) 28982 (16) 19193 (21) 6683 (31) 2032 (37) 1033 (43)

Asian 1499 (14) 13 048 (7) 2885 (3) 300 (1) 45 (1) 16 (1)

Other 800 (8) 11981 (6) 6238 (7) 1446 (7) 378 (7) 133 (6)

Unknown 2 (0) 72 (0) 20 (0) 13 (0) 1(0) 0 (0)
Education, n (%)

=High school 2895 (28) 57 820 (31) 37 473 (40) 9805 (45) 2447 (44) 1065 (44)

Some college 2629 (25) 44 860 (24) 19722 (21) 4316 (20) 1100 (20) 538 (22)

=College graduate 2069 (20) 38326 (21) 15 044 (16) 2445 (11) 548 (10) 206 (9)

Unknown 2759 (27) 45724 (24) 21118 (23) 5290 (24) 1445 (26) 608 (25)
Cigarette smoking history, n (%)

Never 3546 (34) 60 754 (33) 29 116 (31) 7320 (33) 1939 (35) 871 (36)

Former 795 (8) 22754 (12) 15223 (16) 3255 (15) 757 (14) 305 (12)

Current 3130 (30) 54118 (29) 26 130 (28) 5792 (27) 1355 (24) 621 (26)

Unknown 2881 (28) 49 104 (26) 22 888 (25) 5489 (25) 1489 (27) 620 (26)
Diabetes mellitus, n (%)

No 9407 (87) 156 309 (84) 74 686 (80) 17 423 (80) 4394 (79) 1916 (79)

Yes 1304 (13) 30418 (16) 18 671 (20) 4433 (20) 1146 (21) 501 (21)

Unknown 1(0.01) 3(0) 0(0) 0(0) 0(0) 0 (0)
Previous MI, n (%)

No 7685 (74) 143 412 (77) 73 027 (78) 16 587 (76) 4088 (74) 1801 (75)

Yes 145 (1) 3069 (2) 2585 (3) 702 (3) 187 (3) 78 (3)

Unknown 2522 (24) 40 249 (22) 17 745 (19) 4567 (21) 1265 (23) 538 (22)
Mean (SD) systolic BP, mm Hg 117 (17) 125 (18) 134 (20) 140 (22) 142 (23) 144 (24)
Mean (SD) diastolic BP, mm Hg 69 (12) 73 (12) 79 (13) 84 (13) 87 (15) 87 (16)
Mean (SD) serum cholesterol level

mmol/L 5.02 (1.0) 5.34 (1.1) 5.78 (1.2) 5.88 (1.2) 5.78 (1.2) 5.67 (1.2)

mg/dL 194 (40) 206 (43) 223 (45) 227 (46) 223 (46) 219 (46)
Urine protein, n (%)

Negative 9802 (95) 179 866 (96) 89 662 (96) 20717 (95) 5141 (93) 2220 (92)

Trace 288 (3) 3805 (2) 2070 (2) 564 (3) 184 (3) 96 (4)

1-2+ 223 (2) 2721 (1) 1471 (2) 497 (2) 192 (3) 89 (4)

3-4+ 39 (0.4) 338(0.2) 194 (0.2) 78 (0.4) 23 (0.4) 12 (0.5)
Urine hemoglobin, n (%)

Negative 9634 (93) 177 203 (95) 89 639 (96) 20762 (95) 5155 (93) 2232 (92)

Small 452 (4) 6456 (3) 2600 (3) 737 (3) 228 (4) 105 (4)

Moderate 155 (2) 1878 (1) 706 (1) 224 (1) 90 (2) 40 (2)

Large 111 (1) 1193 (1) 412 (0.4) 133 (1) 67 (1) 40 (2)
Mean (SD) serum creatinine level

mmol/L 71 (18) 80 (18) 88 (18) 88 (18) 80 (27) 80 (27)

mg/dL 0.8 (0.2) 0.9(0.2) 1.0 (0.2) 1.0 (0.2) 0.9 (0.3) 0.9 (0.3)

* BMI = body mass index; BP = blood pressure; MI = myocardial infarction.
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rate of ESRD increased from 10 per 100 000 person-years
among those with normal weight (BMI, 18.5 to 24.9 kg/
m”) to 108 per 100 000 person-years among those with
extreme obesity (BMI = 40 kg/m?) (Table 2).

This relationship between BMI and risk for ESRD
persisted in multivariable analyses after adjustment for
Multiphasic Health Checkup period, age, sex, race, educa-
tion level, smoking status, history of myocardial infarction,
serum cholesterol level, urinalysis proteinuria, urinalysis
hematuria, and serum creatinine level (Figure). Compared
with persons with normal weight (BMI, 18.5 to 24.9 kg/
m®), the adjusted relative risk for ESRD was 1.87 (95%
Cl, 1.64 to 2.14) for those who were overweight (BMI,
25.0 to 29.9 kg/m?), 3.57 (CI, 3.05 to 4.18) for those with
class I obesity (BMI, 30.0 to 34.9 kg/mz), 6.12 (CI, 4.97
to 7.54) for those with class II obesity (BMI, 35.0 to 39.9
kg/mz), and 7.07 (CI, 5.37 to 9.31) for those with extreme
obesity (BMI = 40 kg/m®). Higher BMI was indepen-
dently associated with higher ESRD risk in all subgroups
analyzed (Table 3).

Analyses that Adjusted for Baseline Blood Pressure and
Diabetes Status

Additional adjustment for baseline blood pressure and
presence or absence of diabetes attenuated the association
between higher BMI and risk for ESRD, but the relation-
ship remained strong. Compared with persons with normal
weight (BMI, 18.5 to 24.9 kg/mz), the adjusted relative
risk for ESRD was 1.72 (CI, 1.50 to 1.96) for those who
are overweight (BMI, 25.0 to0 29.9 kg/mz), 2.98 (CI, 2.54
to 3.49) for those with class I obesity (BMI, 30.0 to 34.9
kg/mz), 4.68 (CI, 3.79 to 5.79) for those with class II
obesity (BMI, 35.0 to 39.9 kg/mz), and 4.99 (CI, 3.77 to
6.60) for those with extreme obesity (BMI = 40 kg/mz).

Elevated BMI remained a risk factor for ESRD if we
alternatively defined diabetes mellitus status by relying on
only self-report (that is, using data from only the first and
third Muldiphasic Health Checkup periods), with adjusted
relative risks of 1.6 for those who were overweight, 2.9 for
those with class I obesity, 4.2 for those with class II obesity,
and 4.7 for those with extreme obesity (2 < 0.001 for all).
Elevated BMI remained a risk factor for ESRD if we alter-
natively defined diabetes mellitus status by using only
blood glucose measurements performed outside the context

BMI and Risk for ESRD | ARTICLE

of oral glucose challenge tests (that is, using data from only
the second and third Multiphasic Health Checkup periods)
with adjusted corresponding relative risks of 1.7, 2.2, 4.3,
and 2.9, respectively (2 < 0.001 for all). Finally, elevated
BMI remained a risk factor for ESRD if we alternatively
defined diabetes mellitus status by using only blood glucose
measurements performed outside the context of oral glu-
cose challenge tests (that is, using data from only the sec-
ond and third Multiphasic Health Checkup periods) but
using 7.0 mmol/L (126 mg/dL) instead of 11.1 mmol/L
(200 mg/dL) as the cutoff value, with adjusted correspond-
ing relative risks of 1.7, 2.1, 4.1, and 2.8, respectively (P <
0.001 for all).

Higher BMI also predicted risk for ESRD in analy-
ses that excluded persons with an estimated glomerular
fileration rate less than 0.14 mL-s 2. m 2 (<15 mL/
min per 1.73 m?); in analyses that excluded participants
with any missing data; in analyses that did not adjust for
education level, smoking status, and history of myocar-
dial infarction (which are the 3 covariates with the most
missing data); and in analyses that were limited to each
of the 3 individual Multiphasic Health Checkup periods
(data not shown).

Secondary Analysis

Participants with 2 or more Multiphasic Health
Checkup visits (z = 134 705) were similar to participants
with only 1 Multphasic Health Checkup visic (n =
185 547) in terms of sex distribution (55% vs. 53%
women), mean BMI (24.7 kg/m” vs. 24.3 kg/m?®), mean
blood pressure (130/77 mm Hg vs. 128/75 mm Hg), mean
serum creatinine level (84.8 wmol/L [0.96 mg/dL] vs. 83.1
pmol/L [0.94 mg/dL]), and prevalence of proteinuria (4%
in both groups). However, persons with more than 1 visit
were more likely than those with 1 visit to be older (mean,
41 years vs. 36 years) and to have diabetes (23% vs. 14%).
In this subgroup, using baseline exposure information
only, we found a similar relationship between each cate-
gory of increased BMI and the risk for ESRD, with relative
risks of 1.8, 3.8, 6.5, and 9.3, respectively (P < 0.001 for
all). Our results were similar when we updated BMI and
other covariates in our multivariable models with relative

Table 2. Age-, Sex-, and Race-Adjusted Rates of End-Stage Renal Disease for Each Category of Body Mass Index*

BMI Category Persons, n Mean (SD) BMI,
kg/m?
Underweight (<18.5 kg/m?) 10352 17.6 (0.8)
Normal weight (18.5-24.9 kg/m?) 186 730 22.1(1.7)
Overweight (25.0-29.9 kg/m?) 93 357 27.0 (1.4)
Class | obesity (30.0-34.9 kg/m?) 21856 31.9 (1.4)
Class Il obesity (35.0-39.9 kg/m?) 5540 37.0(1.4)
Class 11l obesity (=40.0 kg/m?) 2417 44.1 (4.6)
Total 320252

ESRD Person-Years of Adjusted Rate per 100 000
Events, n Observation Person-Years (95% Cl)
8 264 280 7 (0.2-13)
414 4921 700 10 (9-12)
57/5 2 426 966 20 (18-22)
291 543 835 46 (40-53)
122 134 006 76 (60-91)
61 57 169 108 (72-143)
1471 8347 955

* BMI = body mass index; ESRD = end-stage renal disease.
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Table 3. Multivariable Associations between Categories of Body Mass Index and Risk for End-Stage Renal Disease in Subgroups

of Participants*

Variable Relative Risk (95% CI)
Underweight Normal Overweight Class | Obesity Class 1l Obesity Class 11l Obesity

Sex

Women 0.6 (0.3-1.2) 1.0 22(1.7-2.7) 3.6 (2.8-4.6) 5.4 (4.1-7.3) 6.5 (4.6-9.3)

Men 0.2 (0.0-1.4) 1.0 1.8 (1.5-2.1) 3.6 (2.9-4.4) 7.3 (5.4-9.9) 9.4 (6.0-14.7)
Race

Black 0.1 (0.0-1.0) 1.0 22(1.8-2.7) 3.4 (.7-43) 5.5 (4.1-7.5) 7.2 (5.0-10.4)

White 1.0(0.4-2.2) 1.0 1.5(1.2-1.8) 3.4(2.7-4.4) 7.2 (5.2-10.0) 8.0 (5.0-12.8)
Aget

<40y 0.2 (0.1-0.8) 1.0 1.8(1.4-2.2) 4.4 (3.5-5.7) 7.3 (5.3-10.1) 11.6 (8.0-16.9)

=40y 0.8 (0.3-2.0) 1.0 1.9(1.6-2.2) 3.1(2.5-3.8) 5.5(4.2-7.2) 4.8 (3.2-7.2)
Diabetes

Yes 1.3 (0.6-3.0) 1.0 1.9 (1.5-2.4) 33 (2.5-4.4) 5.0 (3.5-7.1) 3.6 (2.3-5.9)

No 0.1 (0.0-0.6) 1.0 1.9(1.6-2.2) 3.4(2.8-4.1) 5.7 (4.3-7.4) 7.6 (5.4-10.8)
Hypertension+

Yes 0.4 (0.1-1.5) 1.0 1.6 (1.3-1.9) 2.7 (2.2-3.4) 4.7 (3.7-6.1) 5.3(3.9-7.3)

No 0.5 (0.2-1.1) 1.0 1.9 (1.6-2.3) 3.6 (2.8-4.7) 5.0 (3.3-7.5) 5.6 (3.1-10.2)
Baseline kidney disease§

Yes 0.4 (0.1-1.3) 1.0 1.5 (1.2-2.0) 2.7 (2.0-3.6) 4.7 (3.3-6.8) 3.1(1.8-5.3)

No 0.4 (0.2-1.0) 1.0 2.1(1.8-2.4) 4.1 (3.4-5.0) 7.3 (5.6-9.4) 10.3 (7.5-14.1)

* Models adjusted for Multiphasic Health Checkup period, age, sex, race, education level, smoking status, history of myocardial infarction, serum cholesterol level,
proteinuria, hematuria, and serum creatinine level. Body mass index (BMI) categories were as follows: underweight (BMI < 18.5 kg/m?), normal (BMI, 18.5-24.9 kg/m?),
overweight (BMI, 25.0-29.9 kg/m?), class I obesity (BMI, 30.0-34.9 kg/m?), class II obesity (BMI, 35.0-39.9 kg/m?), and class III obesity (BMI = 40 kg/m?).

T Stratified models also adjusted for age.

¥ Defined as systolic blood pressure = 140 mm Hg or diastolic blood pressure = 90 mm Hg.

§ Defined as an estimated glomerular filtration rate < 0.58 mL - s 2

+m~? (<60 mL/min per 1.73 m?) (by using the Modification of Diet in Renal Disease Study formula

[20, 21]) or as the presence of urinalysis proteinuria or hematuria (22). These stratified models also adjusted for serum creatinine level and urinalysis proteinuria and

hematuria.

risks of 1.7, 2.6, 4.2, and 6.5, respectively (P < 0.001 for
all).

DiscussioN

In our large cohort study, we observed a graded, strong
relationship between the risk for ESRD and elevated BMI
starting at a BMI of 25.0 kg/ m?. We consistently observed
this association in men and women; younger and older
persons; persons of different races; and persons with or
without baseline kidney disease, diabetes, or hypertension.

Our findings are consistent with recently published
data from the Framingham Offspring Study, which show
that higher BMI is a risk factor for development of new-
onset kidney disease (23). In that study, each SD increase
in BMI was associated with an odds ratio of 1.23 (CI, 1.08
to 1.41) for “new-onset kidney disease,” defined as a de-
crease in glomerular filtration rate to 0.57 mL - s 2.m ?
or less (=59 mL/min per 1.73 m®) in women and 0.62
mL -5 ?.m"? orless (=64 mL/min per 1.73 m?) in men.

Few studies have examined the association between
BMI and future risk for ESRD. Perry and colleagues (8)
reported no association between baseline BMI and future
risk for ESRD in their study of 11 912 male veterans with
hypertension. Iseki and colleagues (5, 6) found that,
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among 100 753 members of a screened Japanese cohort,
baseline BMI predicted future risk for ESRD in men but
not women. Compared with our study, these earlier studies
had fewer persons with high BMI and fewer ESRD cases
(n = 245 and 404). Stengel and colleagues (24) investi-
gated the relationship between baseline BMI and risk for
“chronic kidney disease” by using Second National Health
and Nutrition Examination Survey (NHANES II) data.
“Chronic kidney disease” was defined as the receipt of
treatment for ESRD (z = 44) or “death related to chronic
kidney disease” (n = 145) assessed by using death certifi-
cate codes of the International Classification of Diseases,
Ninth Revision. They found an increased risk only for
persons with a baseline BMI of 35 kg/m” or greater.

In contrast, we found a robust association between
baseline BMI and risk for ESRD. Several possible patho-
physiologic pathways may underlie this association. One
possibility is that overweight patients are more likely to
also have diabetes and hypertension, which are 2 well-es-
tablished risk factors for ESRD. In our analysis, we found
that baseline BMI remained a risk factor even after adjust-
ment for baseline blood pressure and diabetes status.
(However, as we later acknowledge, ascertainment of dia-
betes mellitus is not uniform in our cohort and a single
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blood pressure measurement is associated with measure-
ment error.) Another possibility is that patients with ele-
vated BMI at baseline are more likely to develop new cases
of diabetes and hypertension in the future, and these are
the steps in the causal pathway linking elevated BMI to
ESRD. A third possibility is that beyond high BMI being a
risk factor for diabetes and hypertension, it also leads to
renal failure through other mechanisms. Biopsy studies
from humans have clearly established that obese patients
have renal lesions that are distinct from diabetic nephrop-
athy or hypertensive nephrosclerosis (9—11). Both animal
and human studies have demonstrated that overweight
leads to renal hyperperfusion and glomerular hyperfiltra-
tion, which, in turn, cause proteinuria and focal segmental
glomerulosclerosis (25-31). More recently, some investiga-
tors have suggested that leptin produced from adipose tis-
sue may directly lead to renal fibrosis (32). Although the
exact mechanisms by which excessive weight leads to kid-
ney disease are still being investigated (33, 34), our study
provides epidemiologic support for their importance.

Our findings that underweight participants had the
lowest risk for ESRD should be interpreted with caution,
since the 95% CI for the multivariable risk estimate ex-
tended nearly to 1.0 (Figure). Few studies have examined
the association between low body weight and future risk
for renal disease (6). Ramirez and colleagues (35) noted
that, among a sample of persons from Singapore, the rela-
tionship between proteinuria and BMI was J-shaped be-
cause those with a BMI of 18 kg/m2 or less (and those with
a BMI = 25 kg/mz) were more likely to have proteinuria
than those with a BMI of 18.01 to 22.99 kg/mz. However,
because that study was cross-sectional, preceding illness
may have led to both proteinuria and malnutrition.

Our study is strengthened by the broad distribution of
BMI among a large, diverse sample of screened ambulatory
adults with comprehensive, longitudinal follow-up for
ESRD. We could also control for important clinical and
sociodemographic characteristics.

A limitation of our study is that many persons had
only 1 measurement of BMI. However, within-person cor-
relation of BMI over time is high (36). In addition, we
confirmed our main conclusions in the secondary analysis
of the subgroup of persons (42% of the cohort) who had at
least 2 determinations of BMI. As detailed, availability of
data to ascertain the presence or absence of diabetes was
not uniform throughout the 3 Multiphasic Health
Checkup periods. However, in sensitivity analysis, the
strong association between elevated BMI and risk for
ESRD seemed robust to alternate definitions of diabetes
mellitus. We assessed blood pressure only once, and details
about the standardization of this measurement were not
available. We did not have complete information on use
and type of antihypertensive and hypoglycemic medica-
tions and therefore could not evaluate the extent to which
medical interventions confounded the reported associa-
tions. These limitations diminished our ability to deter-

www.annals.org

BMI and Risk for ESRD | ARTICLE

mine the extent to which hypertension and diabetes medi-
ated the association between excess weight and kidney
failure. However, we believe that the overall association
between increased BMI and risk for ESRD is the impor-
tant finding in our study, more so than quantifying how
much of this association is independent of hypertension or
diabetes. We used a missing data category in our statistical
analysis, and this approach is problematic in most in-
stances. However, since data on education level, smoking
status, and history of myocardial infarction are missing be-
cause medical history data were not available in an elec-
tronic format from the second Multiphasic Health
Checkup period, this represents an uncommon instance
when data are missing nearly at random. Since our study
was conducted among insured members of a northern Cal-
ifornia integrated health care delivery system, our results
may not be generalizable to other populations. Because this
is an observational study, we could not assess whether in-
tentional weight loss will reduce the risk for ESRD. Previ-
ous studies have shown that obese persons who lose weight
have a reduction of absolute glomerular filtration rate, con-
sistent with reversal of glomerular hyperfiltration (37, 38).
Other studies have shown that weight loss is associated
with a decrease in proteinuria, a major risk factor for future
loss of glomerular filtration rate (39).

In summary, we have identified overweight or obesity
as a strong and potentially modifiable risk factor for the
development of ESRD. Conversely, kidney failure should
be added to the list of adverse consequences of obesity.
Given the rapidly increasing incidence of obesity and
ESRD in the United States and internationally (1, 40), the
confluence of these 2 public health problems is alarming.
Vigorous efforts are needed to combat the epidemic of
obesity and its complications.
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CAPITA SELECTA

Ethiek van medisch-wetenschappelijk onderzoek: informed consent en

de therapeutische misconceptie

M.C.de Vries en E.van Leeuwen

Zie ook de artikelen op bl. 666, 668, 674 en 68s.

— De medisch-ethische beoordeling van onderzoek met proefpersonen is gebaseerd op 2 pijlers: ener-
zijds ‘toezicht’ door een medisch-ethische toetsingscommisie (METC) of de Centrale Commisie Mens-
gebonden Onderzoek (CCMO) op de wetenschappelijke deugdelijkheid van het onderzoek en op de
risico’s en belasting voor de proefpersonen en anderzijds ‘informed consent’ door de proefpersoon of
diens wettelijke vertegenwoordigers.

—Wanneer er gediscussieerd wordt over de ethische aanvaardbaarheid van onderzoek, dan gaat het
meestal om de 1e pijler, het toezicht. Veel minder vaak worden vragen gesteld bij de 2e pijler, het
verkrijgen van informed consent voor het door de toetsende instantie goedgekeurde onderzoek.

— Een aantal ethische concepten speelt een rol bij de pijler ‘informed consent’. Het belangrijkste is het
concept ‘therapeutische misconceptie’: de misvatting dat deelname aan onderzoek hetzelfde is als het
krijgen van een op de persoon afgestemde behandeling door een arts.

—Van belang hierbij is het fundamentele verschil tussen de behandelrelatie (tussen arts en patiént) en
de onderzoeksrelatie (tussen onderzoeker en proefpersoon).

—Kennis van het concept ‘therapeutische misconceptie’ is essentieel om te verklaren waarom het vaak

zo moeilijk is om valide toestemming van proefpersonen te verkrijgen voor medisch onderzoek.

Op 23 januari 2008 maakte het Universitair Medisch Cen-
trum (UMC) Utrecht bekend dat bij een gerandomiseerd on-
derzoek naar de werking van probiotica bij patiénten met
acute pancreatitis onverwacht een hogere sterfte was opge-
treden in de groep die de probiotica had gekregen (www.
umcutrecht.nl/zorg/nieuws/2008/o1/onverwacht-hogere-
sterfte-in-onderzoek.htm). In totaal overleden 24 patiénten
(16%) in de onderzoeksgroep en g patiénten (6%) in de con-
trolegroep.* 2

In de media kwamen direct 2 verschillende soorten reac-
ties op het nieuwsbericht: aan de ene kant twijfel over de
opzet van het onderzoek, aan de andere kant twijfel over de
informatievoorziening aan de proefpersonen. Alleen weten-
schappers vroegen zich af of er bij de inclusie wellicht een
stratificatieprobleem was opgetreden. De media stelden de
vraag of deze uitkomst had kunnen worden voorkomen en
of het onderzoek op de juiste wijze was uitgevoerd. De In-
spectie voor de Volksgezondheid kondigde een onderzoek
aan naar de uitvoering van de studie. Bij het tv-programma
Pauw & Witteman vertelde een patiént die had deelge-
nomen aan het onderzoek dat de informatievoorziening
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tijdens de ‘informed consent’-procedure onvoldoende was
geweest (aflevering van 24 januari 2008; http://pauwenwitte
man.vara.nl). Hij had in zijn beleving niets gehoord over
mogelijke risico’s van deelname aan het onderzoek. Naar
eigen zeggen had hij van de artsen te horen gekregen dat
het medicijn zo ‘veilig was als een probioticadrankje uit de
supermarkt’. Bovendien had hij ‘net zo goed een huis ge-
kocht kunnen hebben’, toen hij het informed-consentfor-
mulier ondertekende.

De reacties in de media op het nieuws uit het UMC
Utrecht weerspiegelen de 2 pijlers waarop de medisch-
ethische beoordeling van onderzoek met proefpersonen is
gebaseerd: enerzijds toezicht door een toetsende instantie
zoals een medisch-ethische toetsingscommissie (METC)
of de Centrale Commissie Mensgebonden Onderzoek
(CCMO) op de wetenschappelijke deugdelijkheid van het
onderzoek en op de risico’s en de belasting voor de proef-
personen en anderzijds informed consent (geinformeerde
toestemming) door de proefpersoon of diens wettelijke
vertegenwoordigers (figuur). Deze 2 pijlers zijn verankerd
in de Wet Medisch-wetenschappelijk Onderzoek met Mensen
(WMO).

In dit artikel gaan wij in op enkele ethische concepten die
een rol spelen bij de pijler informed consent. De nadruk ligt
daarbij op het concept ‘therapeutische misconceptie’. Dit
concept is essentieel om te verklaren waarom het zo moei-
lijk is om valide toestemming van proefpersonen te verkrij-
gen voor medisch onderzoek.

Ned Tijdschr Geneeskd. 2008 22 maart;152(12) 679



voorwaarden voor onderzoek

toezicht (bescherming)
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kennis | | competentie | | vrijwilligheid

De 2 pijlers van ethische aanvaardbaarheid van onderzoek. Toezicht wordt gehouden door een lokale medisch-ethische toetsings-

commissie (METC) of de Centrale Commissie Mensgebonden Onderzoek (CCMO). ‘Informed consent’ komt tot stand in de relatie

tussen arts-onderzoeker en patiént.

INFORMED CONSENT ALS PIJLER VAN ETHISCHE
AANVAARDBAARHEID VAN ONDERZOEK

Wanneer er gediscussieerd wordt over de ethische aanvaard-
baarheid van onderzoek, dan gaat het meestal om de 1e pij-
ler: het toezicht van de toetsende instantie. Veel minder
vaak worden vragen gesteld bij de 2e pijler, het verkrijgen
van informed consent voor het door de toetsende instantie
goedgekeurde onderzoek. Maar juist ook over deze 2e pijler
moet gediscussieerd worden. Begrijpen proefpersonen bij-
voorbeeld wel wat het onderzoek inhoudt? Kunnen zij de
risico’s en de belasting zelf afwegen? Is het wel mogelijk
om valide toestemming te verkrijgen in acute situaties?

Volgens de onderzoekers uit het UMC Utrecht is hun on-
derzoek uitgevoerd volgens de regels van de kunst en vol-
gens de wet. Zij wijzen er daarbij op dat het onderzoek me-
thodologisch goed in elkaar zat en dat in ieder participerend
ziekenhuis het onderzoek was goedgekeurd door een lokale
toetsingscommissie. De onderzoekers beroepen zich dus
vooral op de 1e pijler. Zij worden hierin gesteund door ‘peer
reviewers’ van het wetenschappelijke artikel over de resul-
taten van het onderzoek.> Maar hoe zat het met de 2e pijler,
de geinformeerde toestemming?

Criteria voor informed consent. Met geinformeerde toestem-
ming wordt recht gedaan aan het ethische ideaal van respect
voor de autonomie van de patiént. Een valide informed con-
sent voldoet aan 3 criteria (zie de figuur): kennis, compe-
tentie en vrijwilligheid.

Kennis vereist dat er voldoende informatie gegeven is
om een weloverwogen keuze te maken. Kennisoverdracht
kan echter problematisch zijn. Uit onderzoek blijkt bij-
voorbeeld dat veel patiénten de ontvangen informatie-
brieven moeilijk leesbaar en te begrijpen vinden.** Ook na
mondelinge uitleg blijken veel patiénten die instemmen
met deelname, misvattingen te hebben over het onderzoeks-
proces.” ® Zij hebben vaak onvoldoende inzicht in een aan-
tal van de noodzakelijke elementen van geinformeerde toe-
stemming, zoals risico’s, procedures, mogelijkheid van
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alternatieve behandelingen, duur van de participatie, recht
om zich terug te trekken en vrijwilligheid van participatie.

Competentie of wilsbekwaamheid betekent dat proef-
personen de aangeboden informatie kunnen bevatten en de
gevolgen kunnen inzien van hun keuze om wel of niet deel
te nemen aan het onderzoek. Wanneer onderzoeksbeslis-
singen zich aandienen bij het begin van het behandeltraject,
kunnen patiénten onder bijzonder hoge psychologische en
emotionele druk staan. Dan kan zelfs twijfel ontstaan over
deze wilsbekwaamheid. De proefpersonen aan het onder-
zoek van het UMC Utrecht presenteerden zich allemaal met
een eerste episode van een acute pancreatitis met een voor-
speld ernstig verloop. Geen ideale situatie om informatie
af te wegen en een doelbewuste keuze te maken. Achteraf
kunnen deelnemers dan gaan twijfelen aan hun ogenschijn-
lijke wilsbekwaamheid op dat moment.

Vrijwilligheid betekent dat de toestemming zonder
dwang of beinvloeding gegeven wordt. Beinvloeding is ech-
ter zeer snel mogelijk. Door de manier van informatie ver-
strekken of het achterwege laten van informatie beinvloe-
den artsen, wellicht vaak onbewust, de keuzen van patiént
en ouders. In de emotionele omstandigheden bij een ern-
stige ziekte wordt al snel op de arts vertrouwd die de behan-
deling en het onderzoek aankaart.® Patiénten geven ook aan
dat zij het moeilijk vinden om tegen het voorstel van de arts
in te gaan, omdat zij bang zijn dat dit gevolgen heeft voor de
behandeling.*® Bovendien kan er dan nog de druk zijn van
het binnen enkele uren of dagen moeten beslissen over de
onderzoeksdeelname.

THERAPEUTISCHE MISCONCEPTIE

Aparte vermelding bij de procedure voor informed consent
verdient de zogenaamde ‘therapeutische misconceptie’: de
tendens om de wetenschappelijke oriéntatie van het onder-
zoek te verwarren met de therapeutische oriéntatie van een
behandeling. De therapeutische misconceptie werd voor
het eerst beschreven in 1982 als de misvatting dat deelname
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aan een wetenschappelijk onderzoek hetzelfde is als het
krijgen van een door een arts op de persoon afgestemde be-
handeling.** *2 Proefpersonen kunnen moeite hebben om in
te zien dat het doel van het onderzoek is om wetenschappe-
lijke kennis te verkrijgen (ook al draagt dat in de toekomst
bij om betere zorg te kunnen leveren); zij kunnen soms
moeilijk inzien dat eventueel voordeel voor de proefpersoon
zelf formeel slechts een ‘bijproduct’ van die kennis is.

Uit onderzoek blijkt dat 40-80% van de proefpersonen
deze denkfout maakt.** In de huidige medische praktijk,
waar onderzoek en behandeling sterk met elkaar verweven
kunnen zijn, is de kans op deze misconceptie vrij groot.
Patiénten kunnen bijvoorbeeld denken dat zij bij een rando-
misatie zelf mogen kiezen aan welke arm zij deelnemen of
dat artsen dit bepalen op grond van wat het beste voor hen
is. Het is dan niet altijd duidelijk dat er willekeurig wordt
geloot.

Ook artsen kunnen last hebben van de therapeutische
misconceptie. Zij kunnen bijvoorbeeld spanning ervaren
tussen hun rol als clinicus en onderzoeker. Zo laten 2 stu-
dies zien dat oncologen, zelfs degenen metveel onderzoeks-
ervaring, meestal het perspectief van de clinicus aannemen
in plaats van dat van de onderzoeker, wanneer zij onder-
zoeksdeelname bespreken.** *> Vaak is er een oprecht geloof
dat door middel van klinische studies er een perfecte har-
monie is tussen de doelen van patiéntenzorg enerzijds en
wetenschappelijke vooruitgang anderzijds. De best mogelij-
ke zorg lijkt dan te worden geboden in de strenge opzet van
een onderzoeksprotocol (Vries MC de, WitJM, Engberts DP,
Leeuwen E van. Norms versus practice: justifying poor
informed consent from children in pediatric oncology
research. Schriftelijke mededeling).

Behandelrelatie en onderzoekstelatie. Een fundamenteel uit-
gangspuntvan de ethiek van wetenschappelijk onderzoek is
echter dat er een groot verschil is tussen de behandelrelatie
tussen arts en patiént en de onderzoeksrelatie tussen onder-
zoeker en proefpersoon (http://ohsr.od.nih.gov/guidelines/
belmont.html).*®

In de behandelrelatie overheerst het individuele belang
van de patiént. De ethische principes van goeddoen en niet
schaden zijn hier belangrijk. Incidenteel verkregen nieuwe
kennis is secundair aan het uiteindelijke doel van de activi-
teit, namelijk het geven van een behandeling. Vaak worden
behandelingen uitgevoerd zonder de expliciete toestem-
ming van de patiént. Men spreekt dan van impliciete of
veronderstelde toestemming, zoals bij het doen van een
venapunctie wanneer de patiént zijn arm uitsteekt. Patiénten
laten behandelbeslissingen vaak over aan hun arts. Onder-
zoeken laten zien dat veel patiénten (tot 63%) vinden dat
hun arts het voortouw moet nemen in het besluitvormings-
traject. Slechts 10% van de patiénten vindt dat zij zelf een
grote betrokkenheid moeten hebben.*” *#

Daarentegen is het doel van de onderzoeker in de onder-
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zoeksrelatie om vooruitgang van kennis te bereiken om zo
toekomstige behandelingen te kunnen verbeteren. Het the-
rapeutische voordeel is secundair aan het overheersende
doel van het verkrijgen van deze kennis. Daarom is voor
elke onderzoekshandeling expliciet toestemming ver-
eist. Soms wordt beweerd dat gerandomiseerde studies
kunnen voldoen aan de basale plicht van ‘therapeutisch’
goeddoen vanwege de zogenaamde ‘klinische equipoise’,
de oprechte onzekerheid van de onderzoeker over welke van
de trial-armen voor de patiéntengroep als geheel uiteinde-
lijk, na afronden van het onderzoek, het beste zal blijken te
zijn.

Het fundamentele verschil tussen deze 2 relaties is dat de
ervaren clinicus zijn behandeling selecteert en volgt — reke-
ning houdend met individuele, patiéntspecifieke redenen —,
terwijl de onderzoeker afziet van de patiéntgerichte overwe-
gingen en kiest voor loting en randomisatie om een gegene-
raliseerd resultaat te verkrijgen voor de hele patiéntengroep,
waarbij individuele eigenschappen en voorkeuren dus niet
meetellen. En ofschoon in de afweging de voordelen en de
risico’s van deelname aan onderzoek vaak minstens zo gun-
stig kunnen zijn als die van een standaardbehandeling, is
juist een kenmerk van gerandomiseerde studies dat wij
nooit vooraf zeker kunnen weten wat de voordelen en de
risico’s werkelijk zullen zijn, zoals ook de Utrechtse studie
liet zien. Met het desondanks communiceren naar proef-
personen van de absolute gelijkheid van de verschillende
onderzoeksarmen wordt de kans op de therapeutische mis-
conceptie vergroot.*

BESCHOUWING

Het verkrijgen van valide toestemming is geen eenvoudige
taak. De informed-consentprocedure zou moeten beginnen
met het verhelderen van de situatie: een proefpersoon die
denkt dat hij een op de persoon afgestemde therapie zal
krijgen, terwijl hij wordt behandeld volgens een onder-
zoeksprotocol, kan geen valide toestemming geven. Proef-
personen hebben recht op een redelijke mogelijkheid om
tot een goede beslissing te komen over onderzoeksdeel-
name. Daarvoor is het noodzakelijk dat artsen en onder-
zoekers helder het verschil uitleggen tussen de behandeling
in het betreffende onderzoek en de standaardbehandeling.>
Dit kan een tijdrovende taak blijken, vooral in een setting
waarin onderzoek en behandeling sterk met elkaar ver-
weven zijn. Wanneer het onderzoek een acute aandoening
betreft en het bij de experimentele conditie om toediening
van een voedingssupplement gaat, zoals bij de Utrechtse
studie, lijkt een terugval op klinische equipoise voor de hand
te liggen. Goedkeuring door een METC en de redelijke ver-
wachting van klinische equipoise kunnen de toestemmings-
procedure echter nooit vervangen.

Goed geformuleerde informatiebrieven kunnen onder-
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zoekers helpen om uit te leggen welke elementen van een
protocol behoren tot het wetenschappelijk onderzoek en
dientengevolge optioneel zijn.**

In een recent onderzoek binnen de kinderoncologie ga-
ven ouders zelf adviezen over hoe men de kwaliteit van de
informatievoorziening zou kunnen verbeteren.?? De infor-
matie moet afgestemd worden op de situatie van de proef-
personen en niet op de juridische eisen — door die laatste
worden de patiént-informatieformulieren vaak erg lang en
moeilijk. Ouders wilden ook een duidelijker onderscheid,
in tijd en/of gesprekspartner, tussen behandelgesprekken
enerzijds en onderzoeksgesprekken anderzijds. Tenslotte
wilden zij meer tijd voor hun beslissing.

Juist dit laatste punt is moeilijk te realiseren wanneer het
onderzoek direct gestart moet worden na het stellen van de
diagnose en de patiénten ernstig ziek zijn, zoals bij de pro-
bioticastudie. Een oplossing voor deze situaties zou kunnen
zijn om allereerst altijd een naaste van de patiént bij de in-
formatieverstrekking te betrekken, die meeluistert tijdens
de informed-consentprocedure. Daarnaast zou deze proce-
dure meer als proces gezien moeten worden en niet als een
momentopname. Wanneer men vaker tijdens de studie (en
wanneer de patiént minder ziek is) uit zou leggen wat de
studie inhoudt, wat de risico’s zijn en wat het verschil is met
een standaardbehandeling, kan men voorkémen dat patién-
ten achteraf het idee hebben dat zij niet goed zijn voorge-
licht.

Opvallend is dat de meeste artsen aangeven weinig
onderricht gekregen te hebben in het voeren van toestem-
mingsgesprekken en de eisen die aan dergelijke gesprekken
gesteld moeten worden. Die bekwaamheid onttrekt zich
ook aan het oordeel van de toetsingscommissies, die zich
beperken tot het beoordelen van de schriftelijke informatie
over het onderzoek.

CONCLUSIE

Uit bovenstaande kunnen wij concluderen dat de informed-
consentprocedure veel valkuilen kent en dat een echt valide
toestemming moeilijk te realiseren is, vooral bij onderzoek
naar acute aandoeningen. Bij het optreden van problemen,
zoals in het UMC Utrecht, kan daarom achteraf gemakkelijk
gewezen worden op gebreken in de toestemmingsproce-
dure. Het lijkt dan ook noodzakelijk artsen die hierbij be-
trokken zijn verder te scholen op dit gebied. Daarbij zou de
nadruk vooral moeten liggen op de informed-consentpro-
cedure als proces, waarbij de patiént gedurende de studie
meer inzicht krijgt in wat het onderzoek werkelijk inhoudt.

Belangenconflict: geen gemeld. Financiéle ondersteuning: geen gemeld.

Aanvaard op 18 februari 2008
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— Some ethical concepts play a role in obtaining informed consent,
especially the concept of the ‘therapeutic misconception’, i.e. that
participating in a study is the same as receiving individualised treat-

Ethics of medical scientific research: informed consent and the thera- ment from a physician.

peutic misconception — Of importantance in this matter is the fundamental difference be-

Abstract

— Ethical approval of research involving human beings is based on two

pillars: supervision of the scientific merit of the research and the risks
and burdens for participants by an institutional review board (IRB) or
the Dutch Central Committee on Research Involving Human Subjects
(CCMO), and obtaining informed consent from the participant or his
or her legal guardian.

Discussions on the ethical acceptability of a study generally focus
on the first pillar, assessment by an IRB. The second pillar, obtaining
informed consent, is often neglected.

tween the research relationship (between investigator and partici-
pant) and treatment relationship (between physician and patient).
Understanding the concept of therapeutic misconception is essential
to explaining why it is often difficult to obtain valid informed consent
from patients for medical research.
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