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Introduction

The collection of physical measures and biomarkepopulation-based studies of aging and
health has become increasingly common in recemsye&/hile these measures have had a long
history in epidemiological studies, few of thosedsés are nationally representative or
longitudinal or have adequate sample size of keyufation subgroups (e.g., racial and ethnic
minorities, older adults). The incorporation of/pital measures and biomarkers in large-scale
population surveys has been facilitated, in pataose much has been learned over the last
decade with regard to the biological pathways tor ealth, allowing for a more targeted
approach to biomarker collection. In addition, tielection of these measures from a
community population has become easier and lessnsikge. For example, as a result of recent
technological developments, it is now possiblelitam information on key biomarkers from
dried blood spots, as opposed to whole blood (MeD#dlliams and Snodgrass, 2007).

Physical measures and biomarkers add depth tditnaali survey-based measures and provide
more objective measures against which self-remamsbe validated. While the self-reported
data on health conditions, function, and risk fextmllected in these surveys provide data that
are useful for describing population-based headthsitions, self-reported data have some
limitations. The collection of biomarkers and plogdimeasures enables researchers to
understand and reduce the bias of self-reportelthheapecially for those sub-groups who do
not get regular health care or screenings and, thag not be aware of the presence of health
conditions. The effect of national policy changas be measured as well. Biomarkers are
useful for adjusting observed differences by gensiecio-economic status, and other traits for
unobserved frailty in a population, and they cawvpte insight into prior exposures to infection
and earlier life circumstances. Moreover, havimgse measurements in the context of a panel
survey that contains a rich history of informatmmfamily, health, work, and economic status is
particularly valuable for studying socio-economisparities in health.

Different approaches have been used to colleckiaget measurements in national surveys. The
U.S. National Health and Nutrition Examination Saywses an approach in which detailed
clinical measurements are conducted by medicakpsidnals in a mobile examination center.
This approach yields extensive physical and bialalgneasurements in a highly standardized
setting, but at a very high cost. Other studieglaranged for physical examinations of
respondents at a local hospital or clinic (the &d€nvironment and Biomarkers of Aging Study
in Taiwan and the National Survey of Health and &epment in Great Britain). This approach
offers the potential for very sophisticated measumeats, for example in terms of full-body bone
density measurement, at relatively high cost arttl some risk of lower participation rates.
Some studies aim for a compromise where study ausesent to the respondeiiisme (the
Health Survey for England and the bio-medical stofdhe 1958 British birth cohort study).
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This allows for slightly less sophisticated meamweats, some of which require medical training
and facilitates the collection of full blood sangldn contrast, an increasingly common and
cost-effective approach is to have lay interviewsmsduct these measurements with respondents
in their homes as part of the interview. Thisdatpproach has been adopted by the National
Social Life, Health and Aging Project and the Healhd Retirement Study, both in the United
States, as well as the Survey of Health, AgeingReiitement in Europe. This approach has the
considerable advantage of lower cost and higheicpaation and, as technology advances, of
facilitating a growing number of measurements.

This paper focuses on three large-scale panel yinfeolder adults: the Health and Retirement
Study in the United States, the English LongitubdBtady of Ageing in England, and the Survey
of Health, Ageing and Retirement in Europe, whiphrs 14 countries. These surveys were
designed to be comparable, with the goal of supgpdross-national analysis. Each of the
surveys includes a set of physical performancédyrapbmetric, and/or biomarker measures to
augment the self-reported data on health stathe. slirveys differ to some extent in their
approaches to collecting these measurements ahd stope of the measures that are
conducted. The goal of this paper is to compagdtitree studies with respect to the physical
measures and biomarkers that are collected; tgaenna data collection methods, protocols, and
equipment used to conduct the measurements; atidipation of respondents in this component
of the study.

International comparisons of results from populatiased studies are increasingly more
common as we explore the impact of different finahand retirement structures, health care
models, and the impact such things as social suppstems and health habits have on the
population. An example of such comparisons condimieh two of the studies highlighted in
this paper found that adults over the age of 50em®healthy than respondents of the same age
in England [1]. Other studies have looked at hoffetent countries are preparing for an aging
society and the economic impact it will have onamas systems including pension systems,
social security and health care provision. Theusicin of physical measures and biomarkers in
comparable international studies allows not onhtlh@ comparison of prevalence rates of
various measures of health status, but also th&lgesnfluence of different systems or
structures (such as a socialized health care systesns a privatized health care system) on
status and possibly on related outcomes as well.

Background and Overview of the Three Studies

Health and Retirement Study

The Health and Retirement Study (HRS) is an ongpargel survey of a nationally
representative sample of over 20,000 men and wawenthe age of 50 in the United States.
The HRS began in 1992 as a longitudinal studymearetirement cohort of individuals born in
1931-1941, and their spouses of any age. It wasgadn 1993 by a companion study, the Study
of Asset and Health Dynamics of the Oldest Old (AEE, comprised of a cohort of persons
born before 1924 and their spouses of any ag&998, the study design was modified to
convert the HRS sample from a set of specific ctzhioto a steady state sample that would
represent the entire U.S. population over ageBs was achieved by adding new cohorts in




1998 to fill in the age range (over 50) and by agdi new six-year cohort of persons entering
their 50s every six years thereafter.

The HRS conducts core interviews every two yeairsgus mixed-mode design of telephone and
face-to-face interviews (supplemental studies arelacted in the off-years using mail and
Internet modes). The primary mode used for basétiterviews and for sample members age
80+ is face-to-face. Up through 2002, the prinrande for followup interviews with sample
members under age 80 was telephone. Startingd#, 28e proportion of face-to-face interviews
increased substantially so that 60-70 percentl aft@rviews are conducted in-person each
wave. The study began with a sample of communitgtihg individuals residing in the U.S.;
however, followup interviews are attempted withsalinple members regardless of where they
live, including those in institutions, as well &®$e who have moved out of the country.

The primary focus of the HRS is on the intersechetween health, retirement, and economic

status in later life. The survey provides detaifédrmation on each of these topics, as well as
on employment history and availability of pensionsrk disability and related benefits, family

composition and resource transfers, and healtranse and utilization of health services.

HRS began experimenting with collecting physicabmwees and biomarkers in pilot projects
beginning with collection of dried blood spots iet2003 Diabetes Mail Survey and with a small
set of physical performance tests and anthropoceteiasurements in the 2004 core interview.
These pilot efforts led to a full-scale implemeiaiatof physical measures and biomarkers in the
2006 wave, in what is referred to as an enhanaasttaface interview.

English Longitudinal Study of Ageing

The English Longitudinal Study of Ageing (ELSA)asstudy of people aged 50 and over and
their partners in England. The first wave of ELSAsan 2002. The sample for ELSA is taken
from households which participated in the Healthv8y for England (HSE), which is an annual
cross-sectional study that includes an intervied/ raurse visit. The original ELSA sample was
taken from participating households from three gedithe HSE: 1998, 1999 and 2001. At Wave
3 of ELSA (2006), the process of supplementingaitiginal cohort began with the addition of a
new cohort of people aged 50 to 53 in order thaistimple would remain representative of
people aged 50 and oveThis sample was taken from participating housght the HSE
surveys from 2001 to 2004. At Wave 4 (2008) addaissample up to the age of 75 is being
included.

ELSA conducts core face-to-face interviews every y@ars and a nurse visit every four years
(every even wave). A self-completion questionnar@dministered at each Wave and additional
self-completions, for example using anchoring vitgee are administered from time to time as
part of the interview or nurse visit. For examg@echoring vignettes were administered at the
Wave 3 interview. Starting in Wave 3 (2006), a $mamber of short telephone interviews are
attempted if participants are unwilling or unaldecbmplete an interview in-person.

! Because of an error made in selecting the topaupte, people aged 53 years old will be includeéd/ave 4.



To be eligible at their first ELSA interview, resptents must be living in a private household in
England, however follow up interviews are attemptéth sample members who have moved to
other parts of Britain and with those who have ntbweo institutions.

ELSA is a multidisciplinary study which collectstdan respondents’ health, work, finances and
social participation. A timed walk measure is im#d in the interview at each wave. The first
ELSA nurse visit, which contains a number of phgkperformance measures and biomarkers,
was conducted at Wave 2 (2004). This includes adogample and for respondents aged under
80 who are willing, this follows a period of fagfinMany ELSA respondents had also had a
nurse visit, which consisted of many of the measureluded in ELSA, as part of the HSE
before they took part in ELSA.

Survey of Health Aging and Retirement in Europe

SHARE is modelled closely after the U.S. Health Redirement Study and the English
Longitudinal Study of Ageing. Yet, SHARE delivensagher dimension: It is the first European
data set to combine extensive cross-national indtion on socio-economics status, health, and
family relationships of the elderly population (Boh-Supan et al. 2005).

At this point, SHARE has collected two waves ofadat 14 countries, representing Europe’s
economic, social, institutional, and cultural dsigy from Scandinavia (Denmark, Sweden)
across Western and Central Europe (Austria, Gerpfaiayce, Belgium, The Netherlands,
Switzerland, Poland, Czech Republic) to the Medhiezan (Greece, Italy, Spain). Additional
data was collected in Israel. All interviews aomducted in-person at each wave.

The SHARE data include health variables (e.g. ®6rted health, physical functioning,
cognitive functioning, physical measures such gsgrength and walking speed, health
behaviour, use of health care facilities), psychmal variables (e.g. psychological health, well-
being, life satisfaction, control beliefs), economariables (e.g. current work activity, job
characteristics, job flexibility, opportunitieswork past retirement age, employment history,
pension rights, sources and composition of culiremdme, wealth and consumption, housing,
education), and social support variables (e.gstssie within families, transfers of income and
assets, social networks, volunteer activities, tirse).

SHARE has made great efforts to deliver truly corapke data, so we can reliably study how
differences in cultures, living conditions and pglapproaches shape the life of Europeans just
before and after retirement. In addition to phylsineasures, SHARE also includes health and
other vignettes in order to study and correct foss-national differences in reporting behavior.
Probability samples have been carefully drawn oheaarticipating country. The questionnaire
has been translated according to a protocol ergstuirctional equivalence and was
administered by a Computer Assisted Personal lieer¢CAPI) plus a drop off self-completion
guestionnaire. Further methodological details efdtudy are contained in Bérsch-Supan and
Jurges (2005).

Table 1 shows the time periods and primary modegt# collection--either face-to-face (FTF)
or telephone (TEL)--for each of the three studresnf1992 — 2010.



Table 1. Study Timelines

L

Year | HRS ELSA SHARE
1992 | Wave 1, original HRS cohort (born
1931-1941); 95% FTF
1993 | Wave 1; AHEAD cohort (born <
1923); 60% TEL
1994 | Wave 2; original HRS cohort; 90%
TEL
1995 | Wave 2; AHEAD cohort; 65% TEL
1996 | Wave 3; original HRS cohort; 90%
TEL
1998 | Wave 4 (CODA and War Baby Initial HSE fieldwork and biomedical
cohorts added); 70% TEL tests (1998-2001)
2000 | Wave 5; 85%
2001 HSE fieldwork and biomedical
measures for Wave 3 refreshment
sample (2001-2004)
2002 | Wave 6; 80% TEL Wave 1; ELSA fieldwork, faodace
interviews and self-completion
2004 | Wave 7 (Early Baby Boom cohort | Wave 2; ELSA fieldwork, face to face | Wave 1 (12 countries), FTF, walking &
added); 70% FTF; 20% received a | interviews with self-completion; nurse | grip
subset of measures visit with 10% receiving experimental
Ryff self-completion questionnaire
2006 | Wave 8; 50% enhanced-FTF with 10Wave 3; ELSA fieldwork, face to face | Wave 2 (12 countries)
measures; 10% regular FTF interviews and self-completion; one | Wave 1 (2 countries)
third also receive health vignette self- | FTF, walking, grip, breath, chair stand
completion, and one-third work vignette
self-completion
2007 Wave 3: life history interview with life
history self-completion
2008 | Wave 9; 50% enhanced-FTF with 1pWave 4: ELSA fieldwork, face to face | Wave 3(2): Life history interview (13

measures; 10% regular FTF

interview with self-completion and

nurse visit

countries), grip strength




2010

added); 50% enhanced-FTF; 15-20%interviews with self-completion

Wave 10 (Mid Baby Boom cohort | Wave 5: ELSA fieldwork, face to face
regular FTF




M easur ements and Data Collection Protocols

The measurements collected in each study are shiowaible 2. The numbers in parentheses indicaterither

in which the measurements were administered imibst recent wave. Grip strength, lung strength and
walking speed are collected in all three studidso® pressure, balance tests, height, weight, v@aidtthe two
biomarkers, blood and saliva, are collected in HIR& ELSA. The chair stand is conducted by ELSA and
SHARE. Hip circumference is measured only in ELSAIf-reported measures of height and weight are
collected on all three studies. In addition, sefparted grip strength, lung strength and balaneealtected in
HRS in order to examine the association betwedrasekssment and actual performance and providsaasn

of adjusting for respondents who do not participatde physical measures. Interviewers conduafdhe
measures for both HRS and SHARE. In ELSA, intereies conduct only the walking speed measuremedt, an
all other measurements are administered by a musseparate visit.

HRS began conducting a subset of the measurememrtsmall subsample (~20%) in 2004. In 2006, 50% o
sample members were randomly selected for the eelddace-to-face interview, which includes the jptgls
measures and biomarkers; the other 50% of the samiplreceive the enhanced face-to-face intenie®008.
Respondents in the enhanced face-to-face sampleestue in a nursing home, are interviewed by ayro
respondent, or for whom a telephone interview igde@ted in lieu of an in-person interview were asked to
complete the physical measures and biomarkers. eMenyvinterviewers make an effort to obtain self-
interviews and to conduct interviews in the assigme@de for the enhanced face-to-face sample wheneve
possible.

ELSA first began conducting physical measures é1t®90s on the HSE. In 2004, ELSA participants who
complete the main interview for the given waveiax#ed to participate in a nurse visit, which geaily takes
place within 2-4 weeks of the interview. Only adigible sample members are given the nurse visibasne,
non-age eligible and new partners are not offdnechurse visit. As a consequence, respondents ave h
participated fully throughout the study will be piding their fourth measure of walking speed (meeguy
interviewers at all four waves of ELSA), their thimeasurement of anthropometry, blood pressurélmad
(measured by nurses at HSE and ELSA waves 2 aaddfheir second measure of lung function, addation
physical performance measures and saliva (ELSAenvisits at waves 2 and 4). Walking speed has been
conducted as part of the main interview in everyevaf ELSA as it is conducted by interviewers.

SHARE began to collect physical measures in tls Wave of data collection (2004), with all respents in
all countries. Interviewers administered grip stierand walking speed in 2004. The measures weranebed
to include lung strength and the chair stand inG20@ place of the main interview, SHARE is contlug a
Life History Interview in 2008 and will only condugrip strength in that wave.



Table 2. M easures Collected by Study and Wave

Measure

HRS

ELSA

SHARE

Blood Pressure

2006, 2008 (1

HSE, 2004, 2008
(1)

Grip Strength 2004, 2006, 2008 2004, 2008 (2) 2004, 2006, 20(
() 1)

Lung Strength 2004, 2006, 2008 HSE, 2004, 2008 2006 (4)
) (8)

Walking Speed 2004, 2006, 20082002, 2004, 2006 (L 2004, 2006 (2)
(5) — main interview)

Balance Tests (Tandem,
Semi-Tandem, Side by

2006, 2008 (4)

2004, 2008 (9)

Side)
Chair Stand 2004, 2008 (11) 2006 (3)
Leg Raise 2004, 2008 (10)
Height 2006, 2008 (6) HSE (main 2004 (self-
interview), 2004, reported)
2008 (4)
Weight 2006, 2008 (7) HSE (main | 2004, 2006 (self-
interview) 2004, reported)
2008 (5)
Waist Circumference 2006, 2008 (8 HSE, 2004, 2008
(6)
Hip Circumference HSE, 2004, 2008
()
Blood 2006, 2008 (10) HSE, 2004, 2008
3)
Saliva 2006, 2008 (9) 2004, 2008 (12

Measurement Protocols

All of the three studies have coordinated with eattter when developing field protocols and proceduo
ensure as much consistency in training and implégtien as practicable. In doing so, measurement enay
be reduced, thus allowing for higher quality cresdy comparisons. The basic protocols and masansdd

for each of the three studies are described below.

» Blood Pressuravas measured using an Omron HEM-780 Intellisengemated blood pressure monitor
with ComFit cuff for HRS and an Omron-HEM 907 autded monitor for ELSA. The respondent was
seated during the measurement. Three measuremerggaien. Systolic and diastolic blood pressure
and pulse were recorded at each reading. ELSA nelgmbs are asked to sit quietly for 5 minutes goor

the first measurement. Ambient air is also reconddelSA.

» Grip Strengthwas measured using a Smedley spring type handwhymater on all three studies. The
dynamometer was fitted to the respondent’s hand.riibasure was conducted with the respondent
standing and holding the dynamometer at a 90 degrgke. Two measurements were taken on each hand
alternating between the left and right hand on HR& SHARE whereas three measurements were taken
per hand on ELSA. Respondents who had recent hagdry, pain or inflammation did not complete

this measure.
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Lung Strengtlwas measured on both HRS and SHARE using a MiigiwPeak flow meter with the
respondent standing or seated if unable to stameéeTmeasurements were conducted on HRS and two
measurements on SHARE studies. A Vitalograph Esmirometer was used to measure peak expiratory
force (lung strength) on ELSA. Three measuremem®hbtained. Respondent who had recent heart,
chest or eye surgery, who were pregnant or whotdahachiostomy did not complete this measure.

Walking Spee@vas measured by marking a course in a suitablsespahe respondent’s home with a
tape measure and placing masking tape at thengtamid ending points. The length of the course was
98.5 inches (250 cm) in HRS and SHARE, and 96 in¢Bé4 cm) in ELSA. Respondents lined their

feet up at the start of the course. The interviewsed a stopwatch to record the time from which the
respondent’s foot first crossed the starting paimd touched the floor and the time their foot taetthe

floor after fully crossing the ending point. Thependent was asked to complete two timed walks (to
one end, stop, and back). Walking speed was coadwdgth respondents aged 65 years or older on HRS,
respondents aged 75 years or older on SHARE arse thged 60 or older on ELSA. Respondents who
were not able to stand or to walk without the didmother person did not complete this measure.
Respondents were allowed to use walking aids (@agses, walkers) during the measurement.

Balancewas measured using the semi-tandem, full tandehsigle-by-side timed balance tests. For
HRS, each respondent completed up to two of ths.tAH respondents attempted the semi-tandem
stand. If they were abk® hold this stand for 10 seconds, they were #sked to do the full tandem
stand. Respondents aged 65 or older were askedddhe full tandem stand for 30 seconds, while
those younger than 65 were asked to hold it fasegfdnds. Respondents who were unableold the
semi-tandem for 10 seconds were asked to perfaemitle-by-side stand. Respondents who were
unable to stand did not complete the balance tests.

For ELSA, there are differences in the order ofahgessments and the age threshold for the differen
durations of the tests. Respondents of all agesveith the side-by-side stand. If they are abladid

this for 10 seconds they are asked to do the smmdiein stand. Respondents who are able to hold this
for 10 seconds are asked to do the full tandendsRespondents under age 70 (compared to HRS'’s
threshold of under 65) are asked to hold the stan80 seconds (vs. 60 seconds for HRS). Resposdent
age 70 or over are asked to hold the stand foe@0r&ls (vs. 30 seconds for HRS). For the sidedsy si
semi-tandem and full-tandem stands, respondentsoaugermitted to practice first.

ELSA uses an additional measure of balanceletheaise in order to capture higher levels of
performance among the more physically able respusd&hedeg raiseassessment was administered to
all individuals under the age of 70 who passedsitie-by-side balance test. First they were asked to
raise one leg for 30 seconds. If they completesidbsessment they were asked to close their egles an
then raise one leg for 30 seconds. For the onstleyl, respondents are allowed one practice.

Chair Standprovides an additional measure of balance. Thastisied test in which the respondent is
timed while standing up from a sitting position aiiting down again five times, while holding their
arms crossed over their chest. A hard back chaitable in the respondents home, such as a kitchen
chair, is used. On SHARE, tlohair stand was conducted with respondents aggeai4 or younger and
one measurement was conducted. On ELSA, a singieri$e is first conducted to screen for the
repeated chair rise. For the repeated chair espondents age 69 and under completed 10 char rise
while those age 70 and over completed 5 rises. 8Vb@rises are completed, the nurse records tlee tim
that the first 5 rises take, and the time thal@lrises take.

Heightwas measured on HRS with the respondent standeigst a wall with their shoes off. A rafter’s
square was placed on the respondent’s head arthasige note was placed behind the respondent’s
head to mark the height. The respondent stepped faara the wall and their height was then measured
from the floor up using a tape measure. On ELSAghtaes measured using a portable stadiometer. The
respondent is instructed to remove their shoed@sthnd on the stadiometer plate looking straight
ahead. The respondent is instructed to keep thies ®cused on a point straight ahead, to breathe i
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deeply and to stretch to their fullest height. Triterviewer uses a laminated card showing the Foaihk
plane to tilt the respondent’s head until it ishet correct angle for the height measurement talen.

The head plate is adjusted, the respondent stéfiseastadiometer and the nurse records their heigh
ELSA collects seated height during the nurse asitvell. Respondents who were unable to standatid n
complete this measure.

Weightwas measured using a Healthometer 830KL scale dd &l a Tanita THD-305 on ELSA.
Respondents were instructed to remove sweateketgdulky clothing, things from their pockets and
their shoes. One measurement was taken. Respondeogs self-reported weight (which was asked
earlier in the interview) was greater than 300 pisuon HRS or 286 pounds (130 kg) on ELSA were not
asked to complete this measurement. Respondentsvesgounable to stand did not complete this
measure.

Waistwas measured on HRS at the height of the navegjussoft measuring tape. The respondent was
instructed to remove bulky clothing, point to theavel and to place the tape measure around tlaest w

at the height of the navel. They were then askedhale and then exhale, expanding the tape measure
the exhale. The measurement was taken at that @@nELSA, the waist is defined as the point midway
between the iliac crest and the costal margin (faw®. The levels of the costal margin and thedli

crest were located use the fingers of the rightifaeld straight and pointing in front of the papant to
slide upward over the iliac crest. Two measurememt® taken with the tape measure horizontal around
the waist. Respondents were ineligible for this soea if they are chairbound or have a colostomy or
ileostomy.

Hip Circumferencd he hip circumference is defined as being the widesumference over the buttocks
and below the iliac crest. To obtain an accuratasueement the circumference was measured at several
positions. The widest circumference was record.réspondent is ineligible for the waist and hip
measurement if they are chairbound or have a aotosor ileostomy

Salivais collected on HRS in order to extract DNA. On3A, saliva is collected to measure cortisol
levels. In 2006 HRS collected saliva samples byrttathe respondent vigorously swish 10 ml of Scope
mouthwash in their mouth for 45 seconds. They theposited the mouthwash into a small plastic cup
that was sealed and mailed to a laboratory. 1828Mew technique, DNAGenotek, was used in which
the respondent deposits saliva into a small discdontainer. The cap is screwed onto the disaselg

a preservative.

On ELSA, saliva is only collected from respondeaged under 80 and the measure is relatively
burdensome. Four saliva samples are collected ghout the day: when the respondent wakes up, 30
minutes after waking, at 7PM and just before theyagbed. The respondent is instructed to chew on a
plastic-coated cotton swab until saturated. Allrfsamples are then packaged and mailed by the
respondent. As each sample is collected, resposideaiasked to complete successive pages of a log
book — a self-completion which collects a range@drmation such as the respondent’s mood at the ti
of each sample.

Blood Dried blood spots were collected on HRS using a@et and two filter paper collection cards.
An alcohol swab was used to wipe the respondeintgef. Once it was dry, the finger was prickedha t

Blood samples at ELSA Wave 2 were collected tdifate measurement diforinogen (a protein necessary for
blood clotting; high levels are also associatedhaithigher risk of heart diseasgtal cholesterol (increased
risk of heart diseaseff DL cholesterol (the ‘good’ cholesterol which is protective fordnedisease);
triglycerides (which together with total and HDL cholesterol paw/a lipid profile which can give information
on the risk of cardiovascular diseadejyitin and haemoglobin (measures of iron levels in the bod@);
reactive protein (indicates inflammatory activity in the body andassociated with risk of heart disease);
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upper side pad of the finger. The first drop tlwaihfed was wiped away to remove coagulating maserial
Blood drops were then formed and dropped onto élleation cards. Up to six spots were collectede Th
cards were left to dry for 10-15 minutes and thiaced in foil packets with a dessicant. These wesa
placed in a plastic mailer with a biohazard warrang mailed to the laboratory.

Nurses conduct fasting whole blood draws on ELSA&nslpossible for respondents under 80, and non-
fasting blood draws for all others that give cons®enepuncture is performed with a green twenty on
gauge vacutainer needle or butterfly with the resleot either seated or laying down. Six tubes abdhl
are drawn for a total of 24 mL of blood.

Training

1. Health and Retirement Study

Project managers trained field interviewers omadhsures conducted. The training consisted ofwavgea
DVD, the study manual, and data collection booglér to attending training. At training, a two-hdacture
and demonstration provided guidance on the apmtepprocedures and protocols for each of the measur
Interviewers then spent two to four hours pracgail measures with a partner alternating betweaying the
role of the respondent and the role of the inteveie Interviewers were trained in Universal Premmg and
first aid tips. All interviewers were required tocgessfully complete an in-person certificatioeimtew with a
trainer prior to collecting these measures in telel f A total of 176 interviewers were trained oR&l as well as
fifteen field supervisors who completed intervieagswell. Most months, 124 — 144 interviewers wete/a on
the project.

2. English Longitudinal Study of Ageing

The field interviewers are trained by a small tezfmesearchers to do the timed walk. Intervieweesti@ined
to do this measure at each wave. In the initiahitng, the procedure was explained and demonstiatéde
researcher and then the interviewers spent thimyt@s practicing the timed walk measurement inllsma
groups. Interviewers who have been trained onrtlgiasure at a previous wave are given a shortestedr
training session (about 30 minutes) involving tame elements at subsequent waves. Intervieweedsare
given a written protocol which they read and cdarreo when needed. About 250 interviewers ar@égiat
each wave.

All the other measures are taken by field nurséigh& nurses are fully trained. The nurses aned@to do the
ELSA measures by researchers and nurse superegars two day session. During the training eachsuee
is explained and demonstrated to the nurses, wéroghactice each measure in pairs or small graupses
are also given a written protocol which they read ean refer to when needed. About 250 interviewasss
trained at each wave. A total of 97 nurses weiad¢thon ELSA Wave 2.

3. Survey of Health Aging and Retirement in Europe

apolipoprotein E (involved in the transport of cholesterol and playsrotective role)asting glucose and
glycated haemoglobin (indicating the presence or risk of type 2 diabeted associated with an increased risk
or heart disease) amggnetics (to facilitate analysis of biological aspects loé ageing process). At Wave 4,
ELSA no longer collected triglycerides or apolipoigin E but did collect thevhite cell count (WCC) and
mean cor puscular haemoglobin or MCH (which, when looked at in combination wigritin and
haemoglobin can indicate anaemia) as welhaslin-like growth factor 1 or IGF-1 and
dehydroepiandrosterone sulfate or DHEAS (hormones that help control reactionsttess and regulate
various body processes including digestion, the umensystem, mood, and energy usage). On HRS, blood
samples are collected to measure hemoglobin A1@l,¢bolesterol, HDL cholesterol, and C-reactivetein.
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The SHARE training follows a two-phased trainingdab(see Alcser et al. 2007). In the first phadeCS
trainers provide a centralized training (train-thener, TTT) for all participating countries. Prim each data
collection effort, each country sends 2-3 trairfese the survey agency that carries out the adielawork to
the training. The first phase training is scripéedl conducted in English: translation of all traghmaterials is
carried out by each survey agency in consultatith translation professionals as needed, prioo¢all
interviewer training.

A key reference source for trainees at the ceatrdllocal levels is the SHARE Interviewer Projearial.
This manual supplements the training by providir@prehensive reference to all of the SHARE pr&c
including those for physical measurements. Furtin@ining videos are used to illustrate the correct
administration of physical measurements.

Overall, about 1,200 interviewers are trained acigrope prior to fieldwork. Certification procedarare
designed to have each interviewer demonstratehiftieydo conduct each of the four physical measure
conducted in SHARE.

Information Provided to Respondents

Each study faced decisions with respect to whahtwe with respondents about the measurementd aiha
stage. Of the three studies, ELSA is most comms&lie in terms of information that is given to resgdents.
ELSA respondents are provided with information phlefs about the measures and the DNA sample anithe
of the interview, before the nurse visit is schedul In contrast, HRS and SHARE respondents are not
informed about the measures until just before dreyadministered in the interview. At that stagterviewers
introduce and demonstrate the measures that dee¢onducted. HRS also has an information brochiboeit
the measures that interviewers provide to respdsdest prior to or during the measurements. HARE, the
interviewers describe each of the measures, butritien material is provided to respondents.

Both HRS and ELSA provide results of the measuras@n at least some of the measurements) to
respondents. In ELSA, respondents are given aaramwhich their height, weight, waist, hip, anddio
pressure measurements are recorded. The carthelsdeas a website address where they can calauiatget
guidance on body mass index (BMI). This card svted by the nurse at the end of the assessnent.
addition, within 4-6 weeks of the nurse visit, EL&Spondents receive a letter with their blood Itsgtotal
cholesterol, HDL cholesterol, LDL cholesterol, lyicerides, fibrinogen, C-reactive protein, ferrjtgiucose,
glycated haemoglobin, haemoglobin). Blood, blomebpure and lung function results are also sehetéamily
doctor with the respondent’s permission.

HRS respondents are sent a letter containing sesiilhe blood pressure measurements and bload test
(hemoglobin Alc, total cholesterol and LDL cholestewithin 4-6 weeks of the interview. The lettemtains
information on the American Diabetes Associatioe®mmended guidelines for hemoglobin Alc and the
American Heart Association’s recommended guidelfoe$ipids. In addition, HRS interviewers mayaonin
respondents of their results on other measuren(igotsd pressure, performance tests, anthropometric
measurements) during or after the measures arelemupbut no written record of those results evjated. If
the lowest blood pressure reading for a resporidet@ngerously high (systolic > 160 or diastolit19), the
interviewer leaves a card containing the bloodsuesresults with the respondent instructing himtbeonsult a
physician as soon as possible. ELSA, similarlg, datrict protocol for high blood pressure reaslii8HARE
does not conduct any of the measurements for VELGA and HRS report results, so SHARE does notigeov
results to respondents.

Consent Procedures

In the HRS, respondents are required to read gmdasconsent form before any measures are conducted
Three separate consent forms are used: 1) a physesures consent form covering blood pressune, gr
strength, lung strength, walking speed, balanagedsteheight, weight and waist measurements; 2haecd
form for the saliva sample, including extractioafage of DNA; and 3) a consent form for the driézbd
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spots. Each form was introduced by the intervigwstrprior to the measure(s) that it coveredernviewers
read the consent form to respondents who are utabéad it themselves. The consent form musidreed by
the respondent him/herself and the interviewerdenfor consent to be valid. Two copies of eamhsent
form were signed, first by the respondent and thethe interviewer. One copy was left with thep@sdent
and the other returned to the main office. Aftetaining consent for a given component, the ineamear
described the procedures to the respondent andrétrated how the measure was conducted.

In ELSA, verbal consent is obtained for the phylsicaasures (walking speed during the interviewyel as
all of the physical measurements taken during thisenvisit). However, a series of signed consargs
required for the blood and saliva samples (covestogage and use of the samples), as well as doigion of
blood pressure, lung function and blood resulth¢orespondent’s General Practitioner (GP). On BHA
verbal consent is obtained for the physical measure

Outcomes

We examined several different outcomes to see hewtudies compared with regard to overall pasiogm in
the physical measures and biomarkers, interviewgability in participation rates, and the distriioun of
results for measures that were common across tee studies.

Cooperation and Response Rates for Physical Measureé Biomarkers

Table 3 presents cooperation and response ratesd¢brmeasure for each of the three surveys. The
cooperation rate is defined as the percent of redgats who completed the specified measure (@aat bne
trial of the measure, when more than one trial geaglucted), among those who were asked to comipletie
contrast, the response rate is defined as themerteespondents who completed the measure, amdbng
respondents in the wave who were targeted to receiv

In SHARE, all respondents who completed an intenaad met eligibility criteria were asked to conipléhe
physical measures, therefore the eligible and as&etples are the same. Likewise, for the walkpeged
measurement in ELSA, all respondents who complateidterview were asked to do the walking speed
measurement. As a result, there is no differendke cooperation and response rates for SHARBrahé
walking speed measurement for ELSA.

For the other measures in ELSA, only respondents pahnticipated in the nurse visit were asked togete
the measurements. Thus, the denominator for tbperation rate includes respondents who partiaipiatéhe
nurse visit (n=7,666), whereas the denominatotiferresponse rate includes all respondents who letecian
interview in the wave and were eligible for a nwisst. There were 9,432 productive ELSA interveeat
Wave 2, of which 125 or 1.3% were by proxy and soeanot eligible for a nurse visit. We also riestd the
nurse sample to core members only (respondentswgh®eligible in their own right, rather than bytue of
being the partner of a core member. This excludedher 619 individuals (6.6%) from the eligible gden
leaving 8688 eligible for a nurse visit.

For HRS, the eligible sample is defined as alhliyinon-institutionalized respondents who werée t
enhanced face-to-face sample and who completedtenview in the wave. As noted previously, of thisup,
respondents who completed their interview by tebeghrather than face-to-face and those who were
interviewed by proxy were not asked to do the pdalsineasures and biomarkers. This accounted fdr dfo
all eligible respondents.

Table 3. Cooperation and Response Rates for M easures Administered

M easure HRS ELSA SHARE
2006 2004 2006

Coopera- | Response | Coopera- | Response | Coopera- | Response
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tion rate rate tion rate rate tion rate rate
Blood Pressure 89.0 79.8 98.6 87.0 -- --
Grip Strength 88.5 79.3 98.5 86.9 92.1 92.1
Lung Strength 88.8 79.6 91.6 80.9 89.6 89.6
Walking Speed 81.5 73.0 88.8 88.8 59.2 59.7
Balance Tests 84.2 75.4 96.0 84.7 -- --
Chair Stand n.a. n.a. 87.5 77.2 84.5 84.5
Height 88.7 79.5 97.4 85.9 -- --
Weight 87.5 78.4 97.0 85.6 -- --
Waist 87.9 78.8 92.3 81.5 -- --
Hip n.a. n.a. 96.8 85.4 -- --
Blood 80.6 72.3 81.3 71.7 -- --
Saliva 83.1 69.8 69.8 60.9 -- --
Sample size 8,374 9,341 7,666 8,688 32,301 32,301

Notes for Table 3: Not all tests were conductedh\ait sample members given the exclusion criteesscdbed
above. For ELSA, 9,432 were eligible for the watkspeed test because this was conducted by ienesks.
Fewer than the 8,688 participants who took patiénurse visit were eligible for the saliva sampeause
this was administered to those under 80 (6753 iddals). Due to age-eligibility criteria, 6,058 SRE sample
members were asked to complete the walking speegdure and 26,236 sample members were asked to
complete the chair stand.

Cooperation rates range from 59% for walking sppe®HARE to 99% for blood pressure in ELSA. The lo
cooperation rate on walking speed in SHARE is duregrily to lack of a suitable space in the respnit
home for conducting the measure. (Many respondetsn small apartments that don’t have unobsedc
walkways of adequate length.) This problem is atemtioned by ELSA interviewers but appears toelss |
common or have less impact. In ELSA, nurses ofé@ont that the chair stand measure often cannoaied
out because of the lack of a standard kitchenr@ngiroom chair. (Many respondents only have dadirs in
their home such as an armchair or sofa). For mesisnres, cooperation rates tend to range from ith&0s to
mid to high 90s.

In general, cooperation rates are extremely highLIBA. This has to do with the fact that resportslevho are
asked to complete the measures (the denominattndarooperation rate) are those who agreed teipate in
the nurse visit, so they are selective of more eoatpve respondents. When non-participation imtlese visit
is taken into account, ELSA tends to have sligldlyer response rates than SHARE on most measutips (g
strength, lung strength, chair stand), though simal somewhat higher response rates than HR)0Res
rates on the blood sample are very similar for HIR& ELSA, this is surprising given that ELSA cotkea
whole blood sample, whereas HRS collects drieddkpmts.

Both ELSA and SHARE tend to have lower baselinefaiidw-up interview response rates than HRS, dmsl t
may account for some of the difference in coopenaéind response rates across surveys. Thus, thusare/
asked to do physical measures in ELSA and SHAREleay more compliant group to start with. Additibna
ELSA and SHARE respondents are more familiar withtests as the results are based on the secotiir ®r
wave in which the respondents were asked to dothesures. For HRS, 2006 was the first time most
respondents were asked to do physical measureésroatkers. ELSA and SHARE respondents who did not
like doing these measurements may have alreadyddoput of the study.

Table4. Country-specific Response Ratesfor SHARE

Country Grip Lung Walking Chair stand
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Austria 87.4 86.6 52.5 80.9
Germany 91.9 89.5 41.1 85.6
Sweden 94.3 94.5 69.5 88.0
Netherlands 95.2 95.8 77.6 91.2
Spain 86.8 86.8 50.0 82.1
Italy 86.0 80.2 50.8 74.9

France 88.4 80.5 58.6 81.8
Denmark 96.6 95.2 76.9 93.7
Greece 90.8 86.7 52.9 82.3
Switzerland 96.3 95.0 72.8 92.4
Belgium 95.4 94.1 67.3 88.7
Czechia 94.8 92.2 53.9 85.2
Poland 92.2 89.8 46.4 73.3
Total 92.1 89.6 59.2 84.5

Table 4 provides SHARE response rates for eachureay country. The rates tend to vary by country lay
measure. As previously described, the overall nespoate on the walking speed measure was thetlofvidse
four measures (59.2%) primarily due to the fact tha age-eligibility criteria is higher on SHAREah for
HRS or ELSA. Respondents aged 75 or older may be fkely to be frail, unable to walk or unsure abthe
test. Likewise, interviewers may be less likelyptrsuade an older respondent to complete the vgaskieed if
they are older. An additional limitation reportegd ®HARE interviewers was the lack of space to cahthe
test (though this is also reported by ELSA intemges). Response rates for all other measures weateg than
80% with the highest response rate obtained far girength (92.1%). The Netherlands and Denmatiirodd
the highest response rates on the four measurgss@ngth response rate was lowest in Italy @&§.and
highest in Denmark (96.6%). Lung strength respeoatewas lowest in Italy (80.2%) and highest in the
Netherlands (95.8%). Walking speed response rasdaveest in Germany (41.1%) and highest in the
Netherlands (77.6%). The chair stand responsenvasdowest in Poland (73.3%) and highest in Denmark
(93.7%).

Interviewer Variability in Cooperation Rates

We also examined how cooperation rates varied aenbsrviewers and nurses. Table 5 provides igtertile
ranges for interviewer-specific cooperation ratessach of the measures. The inter-quartile rgmgeides a
measure of the average range in cooperation ratésd middle 50% of interviewers. For all measureHRS
and SHARE, and for walking speed in ELSA, the hteartile ranges are based on interviewers who wded
more than 2 interviews. For ELSA, inter-quartdeges for all other measures are based on nurses wh
conducted more than 2 assessments.

For both HRS and SHARE, and for walking speed isE&]the inter-quartile ranges are fairly large,gesgjing
a high degree of variability in cooperation ratesoas interviewers. For example, the results falking speed
suggest that cooperation rates for interviewerssghrates fall in the middle 50% for this measumy oy 19
percentage points in HRS, 14 percentage pointt 8AEand 69 percentage points in SHARE. In EL3®, t
inter-quartile ranges are extremely small for mmostsures. Cooperation rates for most measurdsSA E
were very high, and the small inter-quartile rangigggest that this was consistent across nursést-duartile
ranges tend to be larger for measures that haverlo@operation rates, such as walking speed, ldaddsaliva
for HRS, blood and saliva in ELSA, and walking spaead chair stand in SHARE. The inter-quartile eafay
the grip strength and the lung strength measurgsigar for HRS and SHARE (example lung strengtd: and
.18) but much lower for ELSA (.014). This appearbe reflective of greater variability in coopeaoatirates
when measures are conducted by interviewers tham wiey are conducted by nurses.
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Table5. Interviewer Variability in Cooperation Rates (inter quartile ranges)

M easure HRS ELSA | SHARE
2006 2004 2006
Blood Pressure 0.12 0.019 --
Grip Strength 0.12 0.013 0.14
Lung Strength 0.14 0.014 0.18
Walking Speed 0.19 0.14 0.69
Balance Tests 0.14 0.039 --
Chair Stand -- 0.086 0.21
Height 0.11 0.025 --
Weight 0.13 0.032 --
Waist 0.11 0.038 --
Hip -- 0.040 --
Blood 0.18 0.098 --
Saliva 0.18 0.18 --

Notes for Table 5:
1) For HRS, the balance test refers to semi-tantle@pnly balance test that was administered tRsll
2) For SHARE, results are based on preliminary (falease 0).

Distributions for Grip Strength and Walking Speezb&ts

Figures 1a through 2b provide key distributionatistics for grip strength and walking speed residt all
three studies. Results from SHARE are providecfmh country. The grip strength measurementssan
the highest value recorded from the measuremeatsviére taken (generally two on each hand). Waglkin
speed is measured as meters per second to adjssigfa differences in the length of the walkinguese across
studies.

The median grip strength measurements for bothandrwomen fall in a tight range (42 to 46 for med a6
to 29 for women) for all countries except Spaink{€a 6a and 6b). The 2&nd 7% percentiles follow a
similar pattern. Spain represents something afudher with considerably lower results on gripestgth for the
three percentiles (&550", 758™; this difference is particularly pronounced foem There tends to be more
variation in the minimum and maximum values acamtries, with the minimum reading ranging froro1
12 for men and 2 to 10 for women, and the maximeading ranging from 72 to 100 for men and 48 téo86
women.

There is considerable variation in walking speadss countries (Tables 7a and 7b). Sweden and &d&nm
have the highest median walking speeds for menn/8% and Denmark and Switzerland have the hidbest
women (.82 and .80 m/s, respectively). The lowestian walking speed results are found in Spain and
Greece, where the rates for both men and womeonrar¢hird to one-half lower than those in Denmark.
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Figurela. Summary Statisticsfor Highest Grip Strength Measurement (kg) for Men
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Figure1lb. Summary Statisticsfor Highest Grip Strength Measurement (kg) for Women
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Figure 2a. Summary Statisticsfor Walking Speed (m/s) for Men
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Discussion

Variability in both measurement level responsesated measurement results are observed acrosgdie t
studies. This variation may be due to a numbeactof's including differences in the measuremertogais,
differences in eligibility criteria, variation be&gn interviewers, as well as population basedréiffees.
Differences in the personnel who administer thesuess (nurses in ELSA versus interviewers in HR$ an
SHARE) may also play a role in the differences olx=s# The higher cooperation rates for height, Weand
waist on ELSA compared to HRS may be at leastyarfunction of respondents being more comfortable
having nurses conduct these measurements. Thestadard measures carried out by nurses durisg mo
visits to the doctor. Respondents may not be asartaible with an interviewer taking these measuasst
may be seen as more of an invasion of privacy dimege tend to be sensitive measures. On the lodimel;
cooperation rates for the somewhat more invasivasores- blood and saliva- are more similar for RS
ELSA. This is somewhat surprising in that we woedgbect respondents to be more comfortable havieggth
measures performed by medical personnel. Onelpessiplanation for the similarity of these rateshat both
these measures are rather more burdensome for Hiz8MRS. For blood, HRS and ELSA obtain similar
cooperation and response rates, but ELSA colleftt8 blood sample rather than blood spots. FoivaaELSA
respondents are left to complete four measurenzentiseir own, on the day following the nurse v@gitas soon
as possible after that. The positive influenceafihg a nurse explain the measure appears to be los

The differences observed in the walking speed aatipa rates and measurement outcomes are likeyrdu
large part to the age differences in the seleatrdaria but this warrants further investigatiomch of the three
studies has different age-eligibility criteria the walking speed test60 for ELSA,>65 for HRS an&75 for
SHARE. While walking speed may decline with agailty and the need for walking aids increases agh.
Thus it is not surprising that cooperation rated average walking speed vary across the studids lower
cooperation rate for walking speed in SHARE is dilsgly influenced by greater space restrictionsnany
respondents’ homes, particularly those of oldepoadents.

Both ELSA and HRS obtain signed consent beforeinibigthe measures, provide literature on the measu
and provide a report of results. Although the coht# these materials varies between the two ssudies
possible that the additional information was enagunrg to respondents or provided a distractionrdptie
study thus increasing participation. The promiseestilts may also be seen as a “perk” to respoadartt
provides an incentive to conduct the measuresr@sidts are shared with the respondent’s doctd&Ld®A but
not on HRS. This difference is largely due to rajohs based on the health care systems or thetatijpas of
the relevant ethics committees in both countriébAE does not provide respondents with resultsidr w
literature regarding the measures. The cooperatites are comparable across all three studies thnath
exception of walking speed in SHARE, which may leaé to believe that the literature provided daas n
influence response. However, this is difficult &tetrmine without a controlled experiment as theag be
other factors in each study location that influeresponse.

As noted previously, there is some variation int@cols across the studies, and this may lead tati@n in the
measurements themselves. Because the measuremdueted by nurses rather than interviewers, EL&SRI$
to employ more precise and somewhat more invasiveegures. This is most notable in the measurasmgf
strength, height, waist, and the whole blood atidasaamples. The more precise measures do havsta c
however, as both the nurse’s visits as well agthgpment used are significantly more expensiva tha
equipment interviewers use on HRS and SHARE. Thesogersus the benefits must be taken into account
when determining who will conduct the measures targe, national study, as well what equipment &l
used. The number of measures conducted also \agaty across the studies. SHARE conducts four
measures, HRS conducts ten and ELSA conductsehiréhere is also variability in the number of tépns
conducted with the measures.
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These results also demonstrate the need to focdatarguality during data collection as well aghie post-
data collection phase. The measurement resultsmezthere are based on preliminary data from HERE
which may account for the greater variability. ppaars that outliers exist for both walking speed arip
strength, which influences the distribution of thesscriptive statistics. The outliers may be duméasurement
error or to data entry error. Validation of datérgis a means of ensuring the quality of the dgiy. On both
HRS and SHARE, interviewers use a booklet while iatbtering the measures. The measurements are
recorded in the booklet and then directly dataredteError may occur while conducting the measueegrding
the result in the booklet, or transferring the heuthe computer. All of this suggests the nesdadequate
interviewer training and certification, review oftérviewer data, and re-training if necessary. Soreasures
may be subject to greater variation and erroraf/thre not implemented according to the protocalentioan
others. For example, interviewers are trained toatestrate the walking speed and to repeat the wpleksse
walk at your normal pace, just as if you were gdimthe shops’. Interviewers often observe thatesom
respondents are inclined to ‘race’ and may nedxttasked to repeat the measure. The extent to which
respondents comply with the instructions may differoss countries and time. In any case, the vamiatay
not reduce the value of the measure as much iastiappears since performance at the lower enleof
spectrum, when respondents experience considetabli@e, provides the most telling data and isests0
measure accurately. It is possible that as nelantdogies such as the ‘magic carpet’ planned fertish
longitudinal study of ageing (TILDA) are developmad refined, more accurate means of measurement may
become portable.

These three studies provide an example of how @pdimetric and biological measures can be condwted
large scale studies by trained interviewers. THer® a cost-effective approach to collecting thesasures in
areas in which incorporating a staff of trainedsasrmay be prohibitive due to the high costs. iBhespecially
the case with studies taking place in geograplyichiperse areas, such as the United States asacnaltiple
countries in Europe, where scheduling and deploymiemedical staff presents logistical difficultidsshould
be noted that the intent of this paper is not tmgare the measurement results themselves betwetiasor
countries nor to describe the frequency or incigesighysical impairments, but rather to compareega
patterns of response rates and examine differenacasasurement results.

When international or cross-study comparison isrdaral goal of research, it is important that tiragnmethods
are standardized across studies, that the procedurevell documented, and that communication and
collaboration with researchers takes place as earpossible. These factors will provide for maieust
international comparisons and allow researchebm®tb observe differences and similarities whiléeatfng on
the possible reasons for cross-cultural differences
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