UNIVERSITY OF LEEDS

This is a repository copy of The InterLACE study: Design, Data Harmonization and
Characteristics Across 20 Studies on Women'’s Health.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/103344/

Version: Accepted Version

Article:

Mishra, GD, Chung, H-F, Pandeya, N et al. (32 more authors) (2016) The InterLACE study:
Design, Data Harmonization and Characteristics Across 20 Studies on Women'’s Health.
Maturitas, 92. pp. 176-185. ISSN 0378-5122

https://doi.org/10.1016/j.maturitas.2016.07.021

© 2016, Elsevier. Licensed under the Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International
http://creativecommons.org/licenses/by-nc-nd/4.0/

Reuse

Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White
Rose Research Online record for this item. Where records identify the publisher as the copyright holder,
users can verify any specific terms of use on the publisher’s website.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

N

0 N O U B W

11
12
13
14

15
16
17
18

19
20

21
22
23

24
25

26
27

28
29
30

31
32
33
34
35
36
37
38
39
40
41
42

43
44

45

ThelnterLACE study: Design, Data Har monization and Characteristics Across 20 Studies on
Women’s Health

Gita D Mishra Hsin-Fang Chunag Nirmala Pande)?aAnnette J. DobsSnLee Joneas Nancy E.
AVIS Sybll L. Crawforé EIIen B. Golg Daniel Brown Lynette L. Sleveri Eric Brunner Janet
E. Cade Victoria J. Burley, Darren C. GreenwoodGraham G. GllesFlona BrumsmaAllssa
Goodman Kunihiko Hayashl Jung Su LeeHldekl Mlzunuma Diana Kuh Rachel Cooper
Rebecca HardyCarIa Makhlouf Obermey&rKathryn A. Lee, Mette Kildeveeld Simonsén
Toyoko Yoshizawa Nancy F. WoodsEllen S. Mitchel, Mark Hame¥, Panayotes Demakakps
Sven Sandiun Hans-Olov Adarrlfiy, Elisabete Weiderpal%\gw'x, Debra Anderson

#School of Public Health, University of Queensland, Brisbane, Queensland, Australia

b Department of Social Sciences and Health Policy, Wake Forest University School of Medicine,
Medical Center Blvd, Winston-Salem, NC, USA

“Department of Medicine, University of Massachusetts Medical School, Worcester, MA, USA

d Department of Public Health Sciences, University of California Davis, Davis, CA, USA

® Department of Anthropology, University of Hawaii, Hilo, HI, USA

f Department of Anthropology, UMass Amherst, Amherst, MA, USA

9 Department of Epidemiology and Public Health, University College London, London, UK

"Nutritional Epidemiology Group, School of Food Science and Nutrition, University of Leeds,
Leeds, UK

f Cancer Epidemiology Cesit Cancer Council Victoria, Melbourne, Victoria, Australia

Jnstitute of Education, Ceatfor Longitudinal Studies, University of London, London, UK

*School of Health Sciences, Gunma University, Maebashi City, Gunma Prefecture, Japan

! Department of Health Promotion Science, Graduate School of Medicine, The University of Tokyo,
Japan

™ Department of Obstetrics and Gynecology, Hirosaki University School of Medicine, Hirosaki,
Japan

" Medical Research Council Unit for Lifelong Health and Ageing at UCL, London, UK

°Center for Research on Population and Health, Faculty of Health Sciences, American University
of Beirut, Lebanon

P School of Nursing, University of California, San Francisco, CA, USA
9Finsencenter, Rigshospitalet, Copenhagan, Denmark

" Department of Women’s Health Nursing Tohoku University Graduate School of Medicine, Sendai

Japan

SBiobehavioral Nursing and Health Systems, School of Nursing, University of Washington, Seattle,
WA, USA

tFamily and Child Nursing, School of Nursing, University of Washington, Seattle, WA, USA

“ Department of Medical Epidemiology and Biostatistics, Karolinska Institute, Stockholm, Sweden
¥ Samfundet Folkhalsan, Helsinki, Finland

" Department of Community Medicine, Faculty of Health Sciences, University of Tromsg, Tromsg,
Norway

* Department of Research, Cancer Registry of Norway, Oslo, Norway

¥ Department of Epidemiology, Harvard School of Public Health, 677 Huntington Avenue, Boston,
MA, USA

? Institute of Health and Biomedical Innovation, Queensland University of Technology, Brisbane,

1



46
47

48
49
50
51

52

Queensland, Australia

*Corresponding author: Gita D. Mishra

School of Public Health, University of Queensland, Brisbane, Queensland 4006, Australia
TEL:+61-7-3365-5224, FAX:+61-7-3365-5540

Email{g.mishra@ug.edu.au



mailto:g.mishra@uq.edu.au

53
54
55
56
57
58
59

60
61
62

63
64
65

66
67
68
69
70
71
72
73
74
75

76
77
78

79
80

Abstract

Objectives: The International Collaboration for a Life Course Approach to Reproductive Health and
Chronic Disease Events (InterLACRrojectis a global research collaboration that aims to advance
understanding ofwomen’s reproductive health in relation to chronic disease risk by pooling
individual participant data from several cohort and cross-sectional studies. The aim of this paper is to
describe the characteristics of contributing studies and to present the distribution of demographic and
reproductive factors and chronic disease outcomes in InterLACE.

Study design: InterLACE s an individual level pooled study of 20 observational studies (12 of which
are longitudinal) from ten countries. Variables were harmonized across studies to create a new and
systenatic synthesis of life course data.

Main outcome measures. Harmonized data were derivédthree domainsl) socio-demographic
and lifestyle factors, )2female reproductive characteristics, and chronic disease outcomes
(cardiovascular disease (CVD) and diabetes).

Results: InterLACE pooled data from 229,054 mid-agedmen. Overall76% of the women were
Caucasian, 22% Japanese, and other ethnicity (of 300 or more participants) included Hispanic/Latin
American (0.2%), Chinese (0.2%), Middle Eastern (0.3%), African/black (0.5%), and Other (1.0%).
The median age at baseline was 47 years (Inter-quartile range (IQR): 41-53), and thaasit the |
follow-up was 56 years (IQR: 48-64). Regarding reproductive characteristics, half of the women
(49.8%) had their first menstruation (menarche) at 12-13 years of age. The distribution of menopausal
status and the prevalence of chronic disease varied considerably among studies. At baseline, most
women (57%) were pre- or peri-menopausal, 20% repartedural menopause (range 0.8-55.6%)

and remaining had surgery or were taking hormones. By the end of fagtia¥ve prevalence of CVD

and diabetes were 7.2% (range 0.9-24.6%) and 5.1% (range 1.3-13.2%), respectively.

Conclusions: The scale and heterogeneity of InterLACE data provagte opportunity for
strengthening evidence concerning the relationships between reproductive health through life and
subsequent risks of chronic disease, including cross-cultural comparisons.

Keywords: baseline characteristics; reproductive health; chronic disease; life course research; cross-
cultural comparison; harmonization
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Highlights

o InterLACE is an international collaboration of 20 observational studies across 10 countries.

e Harmonized individual-level data on reproductive health and chronic disease are available
from 230,000 women.

e The prevalence of diabetes and cardiovascular disease among mid-aged women were 5% and
7% at the end of study follow-up, respectively.

e InterLACE enables a detailed review of methodologies currently used in the field of women’s
health.
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1. Introduction

Since chronic diseases are typically characterized by long latency and complex causal pathways, the
clear sex differences evident in their risks [1] highlight the need to understand the role of reproductive
characteristics and sex hormones in non-communicable diseases (NCDs) across life. For instance,
women with diabetes hava 3.5-fold increased risk of mortality from coronary heart disease,
compared with 2-fold for men with diabetes [1]. Some aspects of female reproductive health act as
markers for increased risk of NCDs in later life, in that they may signal an underlying predisposition
or sub-clinical conditions [2-4]. Early menarche is associated with increased risk of type 2 diabetes
mellitus (T2DM), cardiovascular disease (CMB,6], and breast cancer [7]. Early menarche is also
linked to poor reproductive health outcomes across life, such as irregular menstrual cycles [8], but
with better bone health in later life [9,1@imilarly, early menopause increases the risk of having
chronic diseases in later life including T2DM and CVD [11,12], while the vasomotor symptoms and
longer duration of menopausal transition also represent a period of increased metabolic and
cardiovascular risks [13,14]. Various lifestyle, socioeconomic, and cultural factors also influence
reproductive characteristics and chronic disease risk [15-17]. A more detailed understanding of the
complex relationships between these modifiable factors and reproductive characteristics is needed to
support targeted gender-specific preventive strategies for chronic diseases. Previous research basec
on individual studies has been constrained by issues such as small sample size, lack of control for
comorbidities, and lack of sufficient information on the racial/ethnic and cultural diversity of the
study samples.

The International Collaboration for a Life Course Approach to Reproductive Health and Chronic
Disease, or InterLACE, aims to advance the evidence base formigimelth policy by developing

a collaborative research program that take®mprehensive life course perspective of women’s
reproductive health in relation to chronic disease risk [18]. Established in June 2012, InterLACE has
pooled individual-level observational data on reproductive health and chronic disease from almost
230,000 women from 20 observatiorsidies, mostly onvomen’s health, across ten countries.
InterLACE offers an integrated approach for a more detailed understanding of the determinants and
characteristics of reproductive health across the life condigerse populations [18A life course
perspective emphasigthe differential effects of exposures and events at different stages of life [19],
which in turn can be reflected in models that capture the different types of biological, psychological,
and social mechanisms at work [20].

Findings from InterLACEcantherefore provide insights into causal pathways for disease aetiology
[21] and have implications for the timing and targeting of preventive health interver@@Ing lis

will enable a more detailed description of reproductive function and ageing by quantifying the
markers of reproductive health through life, such as age at menarche, parity, ahdnagepause

in different populations. The project will determine the extent to which these markers and overall
trajectories of lifetime reproductive health are associated with future chronic disease risks such as
T2DM and CVD. Through InterLACE, the relationships of lifestyle, cultural factors, and reproductive
health with subsequent risk of chronic disease will be identified. Recommendations for future study
designs to facilitate rigorous cross-cultural comparisons across longitudinal studies will also be
presented. The aim of this paper is to present the overall demographic and reproductive characteristics
and to describe the prevalence of T2DM and CVD in InterLACE.
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2. Methods

2.1 Study recruitment

Twenty observational studies, twelve of which are longitudinal, currently provide data for
InterLACE: Australian Longitudinal Study on Women’s Health (ALSWH) [23], Healthy Ageing of
Women Australia (HOW) [24Melbourne Collaborative Cohort Study (MCCS) [2Bhnish Nurse

Cohort Study (DNC) [26], Women's Lifestyle and Health Study (WLH) [27], Medical Research
Council (MRC) National Survey of Health and Development (NSHD) [28], National Child
Development Study (NCDS) [29], English Longitudinal Study of Ageing (ELSA) [30], UK Women's
Cohort Study (UKWCS) [31], Whitehall Il study (WHITEHALL) [32], The Study of Women'slthea
Across the Nation (SWAN) [33[Seattle Midlife Women’s Health Study (SMWHS) [34], Japan

Nurses’ Health Study (JNHS) [35], Japanese Midlif&vomen’s Health Study (JMWHS) [24], Hilo
Women's Health Study (HILO) [36], San FrawoiMidlife Women’s Health Study (SFMWHS) [37],

and The Decision at Menopause Study (DAMES-USA [38], Lebanon [39], Spain [40], Morocko [41]
Participants in each study were recruited under Institutional Review Board protocols approved at each
research centre and provided informed consent. Details of the study design, recruitment, and research
aims for each study have been published elsewhere (see above for references). Bpgbe st

the 20 studies are givenTrable 1, with their geographic scope showrFigure 1.

The majority of studies began between 1990 and early 2000, with the exception of NSHD (1946
British Birth Cohort) and NCDS (1958 British Birth Cohort)which participants (male and female)

were recruited at birth. InterLACE used data from a sumifple study of women’s health (n=1570)

from NSHD started in 1993 (and the baseline for InterLACE), when participants were agsasi7 y

with annual follow-up surveys until 2000 (age 54 years) to capture timing of menopause, menopausal
symptoms and menopausal hormone therapTMuse [28]. Similarly, for NCDS we used data

from the womefs health survey in 2008 (n=5274) as the baseline when cohort members were aged
50 years and were followed up until 2013 for disease outcome.

The DNC and ELSA studies had multiple waves of recruitment. DNC first invited members of the
Danish Nurses Organisation to participate 1993, with both a follow-up and recruitment of
additional nurses in 1999 [26]. ELSA commenced in 2002-03 (wave 1) with the original sample
recruited from households that had earlier participatatie Health Survey for England (HSE) in
1998, 1999, and 2001 (wave 0) [30]. New cohorts that were recruited from households that had
participated in HSE in 2001-04 and 2006 were added to the ELSA sample at wave 3 (2006-07) and
wave 4 (2008-09), respectively. The baseline years used in InterLACE for DNC and ELSA wer
determined according to the year in which each participasteeruited.

The SWAN and SMWHS had different recruitment criteria at baseline. In SWAN, only women with
at least one menstrual period in the previous three months, without surgical removal of the uterus
and/or both ovaries, and without the current use of hormone therapy, were eligible. In SBIMWHS,
womenwithout surgical removal of uterus or ovaries were eligible to participate.

2.2 Study variables
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InterLACE invited all individual studies to provide relevant data including a list of variables, survey
guestionnaires, data dictionaries/formats, and protocols or standard operating procedures. The data
were requested from the three key domains:

1. Socio-demographic and lifestyle factors: age, birth year, race/ethnicity, marital and
employment status, the level of education, body mass index (BMI), smoking status, alcohol
consumption, physical activity, food and vegetable intakes, the consumption of soy products were
provided if available. Marital status, employment, and lifestyle variables were also available at
multiple time points in some longitudinal studies and were all preserved, although only baseline
data are presented here. Use of these exposure variables will vary depending on the research
questions.

2. Femalereproductivecharacteristics: studies provided some or all of the following self-reported
markers of reproductive health through :litege at menarche, age at first birth, number of
pregnancies, parity, timing and duration of oral contraceptive pill (OCP) use, MHT use, age at
natural menopause, hysterectomy/oophorectomy, menopausal status, and menopausal symptoms
(e.g. vasomotor symptoms and psychological symptoms) [20]. Time-varying reproductive
variables such as hormone use, surgery history, menopausal status, and menopausal symptoms
were also available at multiple surveys in the longitudinal studies.

3. Chronic disease outcomes. data onCVD (stroke and heart diseases including general heart
disease, heart attack, heart failure and angind diabetes (Type 1 and Type 2 diabetes) were
collected from self-reported survey questionnaires and linkage with national registries (for DNC,
WLH and SMWHS). Four studies (JMWHS, DAMES-USA, Lebanon, and Spain) did not have
data available on CVD or diabetes.

2.3 Data har monization

Once individual-level datasets were received, data were checked for outli@grs@rgistencies, and

if present, data providers were queried and the issue resolved. Harmonization rules and recoding
instructions were created for each variable. When multiple studies had more detailed but similar
information available, extra variables were created to encsstipia alternative format and benefit

from the increased granularity. In general, categorical variables were collapsed into the simplest level
of detail to incorporate information from as many studies as possible. For example, education
categories varied from study to study. It was categorisedciiio/ears, 11-12 years, and >12 years.
Harmonized education category of less or equal to 10 years correspdesis than high school or
Certificate of Secondary Education (CSE) or General Certificate of Education Ordinary Level (GCE
O-level) in the UK. Similarly, 11-12 years category corresponds to high school or GCEckdva
Level (A-level) in the UK, and >12 years corresponds to at least some college education including
trade, certificate, vocational training, diploma, and university degree.

Harmonization of other specific variables such as race/ethnicity and menopausal status are presented
in Figures 2 andFigure 3. In detail, participants self-identified their specific race/ethnicity and/or
population subgroup in ten studies from which ethnicity varialsledefined.Of the remaining ten

studies, ethnic groups were defined based on country of birth and language spoken at home (5 studies)
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and where these were not available (DNC, JNHS, JMWHS, DAMES-Lebanon, and DAMES-
Morocco) the country where the study was conducted was considered as a residency variable and
used as a proxy for ethnicity [42]. In total, ten ethnic groups were defined: Caucasiatiakuisleay
Zealander, Caucasian-European, Caucasian-North American, Hispanic/Latin American, Asian-
Japanese, Asian-Chinese, Asian-Other (South/Southeast Asian), Middle Eastern, African/Black, and
Other (Native American, Pacific Islander, Caribbean, Hawaiian, and Mixed). We then collapsed
Australian/New Zealander, European, and North American together as Caucasian, and combined
Asian-Other and Other.

To harmonize menopausal status at baseline, we first reviewed 14 studies that either had predefined
menopausal status (pre-, peri-, or post-menopause) or reasons for the cessation oAmensges

them, those reporting current use of hormone therapy (unless natural menopause specifically reported)
and hysterectomy/oophorectomy were categorised selyartea result, we have six categories of
menopausal status: hysterectomy/oophorectomy, current MHT use, current OCE-ommqpause,
peri-menopause, and natural menopause. For all other women, where predefined menopausal status
was not available, we used related varialfifg/sterectomy/oophorectomy, current use of hormone,
menstrual period in the last 12 months, menstrual period in the last 3 months, and irregular or
changeable period) using a consistent rbilgur e 3) to assign them to one of the six groups defined
above. In this wayeachwoman vasprovided with consistent and harmosilzlata on menopausal

status at baseline. The same rules applied for the follow-up surveys. However once women had gone
through natural menopause or surgery (hysterectomy/oophorectomy), menopausal status
remained throughout for any subsequent surveys. In addition to the harmonized menopausal status,
more detailed information about the current and past use of MHT and OCP, hysterectomy, and
unilateral/bilateral oophorectomy are available as separate variables. In this paper, wesamiy pr
socio-demographic and reproductive characteristics at baseline, and show the cumulative prevalence
of chronic disease outcomes over the study period. We used SAS 9.4 (SAS Institute, Inc., Cary, NC)
for all data management and analysis.

3. Results

The InterLACE dataset pooled individual-level data from 229gg#icipants. Of the twenty studies
currently comprising InterLACE, nine are national cohorts from Australia, the USA, the UK, Japan,
Sweden, Norway, and Denmark. The remaining state-based studies from specific cities or regions
including San Francisco, Seattle, Hawaii, and Massachusetts in the USA; London, England;
Melbourne and Queensland in Australia; Nagano, Japan; Beirut, Lebanon; Madrid, Spain; and Rabat,
Morocco Figure 1). Twelve studies provided longitudinal data with at least two waves of surveys
and five years of follow-up, while eight studies provided only cross-sectional baseling alal& (

1). For the majority of studiesyomen’s average age at baseline was between 40 and early 50 years

with an overall median of 47 years (IQR: 41-53 years), with the exceptions of HOWS M@

ELSA where the women were older at baseline (median ranging from 55-58 years). JbHAYHS
provided categorical age55 or >55 years), and almost half (48%) of the women were more than 55
years of age.
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Table 2 presents the distribution of some key harmonized demographic and reproductive variables
by studies at baseline. Of the seven categories of ethnCaycasian (75.5%, Australian/New
Zealander 12.6%, European 61.7%, North American 1.2%) were the most prevalent, followed by
Japanese (22.4%, mainly living in Japan (98.8ut also some living in the USA). The remaining
minority racial/ethnic groups included Hispanic/Latin American, Chinese, Middle Eastern
African/Blacks, and Others, with a minimum of 300 participants in each group. Within studies, four
(SWAN, SMWHS, HILO, and SFMWHS) had a combination of multi-racial/ethnic samples. The
level of education varied greatly between studies. Some variations were due to original study designs
(e.g. study of nurses). However, this could also be reflecting regional variation in education. For
example, DAMES-Morocco had a very small percentage of wondéjwith >12 years of education

while most US studies had over 75% at that level. Meanwhile, >12 years of education was
significantly lower in NSHD compared with other UK studies. In most studies, the percentage of
unmarried women was less than 10%, except for WHITEHALL and JNHS, which both had more
than 20% single women. In WLH, more than double the average percentage of women (38.4%) were
single because marital status was recofil@s mother’s birth registry, so for those who had not

given birth this information was missing. The ovepalivalence of obesity (BMI >30 kg/m?) was

10%. In four studies (ELSA, SWAN, SFMWHS, and DAMES-US#arly 30% of women were
obese, while the corresponding figure for Japanese studies (JMWHS and JNHS) was less than 2%.

Regarding reproductive factors, 40-60% of women reported that they had their first period (menarche)
between the ages of 12 to 13 years. The percentage of women with earlier metidrgba{) was

around 20%, except f@NC and DAMES-Morocco where this was less than 10%. At baseline most
women (57%) were still pre- or peri-menopausal, 20% redodtural menopause (range 0.8-55.6%
among studies), 13% had hysterectomy or oophorectomy (range 1.7-29.6%), and the remaining 10%
were taking either MHT or OCP. The distribution of vasomotor symptoms also varied considerably
among studies, reflecting the range of age and menopausal status among studies. The studies with the
oldest baseline age of late 50s (HOW, MCCS, ELSA, and JMWHS) had the highest proportions of
naturally menopausal women (range 43.5-%9.6nd high prevalence of vasomotor symptoms (30-
50%). Conversely, studies with a younger baseline age of early 40s (WLH, SMWHS, andHsHMW

had lower proportions of natural menopause (<3%) and lower prevalence of vasomotor symptoms
(10-20%).

The prevalence of CVD and diabetes at baseline for cross-sectional studesttes@énd of the
follow-up period for the 12 longitudinal studies are providedable 3. Overall, the median age at

last follow-up for disease outcome was 56 years (IQR: 48-64 years). The prevalence of CVD and
diabetes were higher in longitudinal studies that followed participatggheir 60s or 70s of age

The overall prevalence of CVD was 7.2%, but it ranged from 0.9-24.6% between studies with the
lowest in INHS (median age 41 years) and the highest in ELSA (median age 65 years). Of the total
CVD cases, 2.0% were stroke and 5.8% were heart disease. Thétidenasiation in the prevalence

of stroke between studies, except for ELSA, which had more than double the prevalence (5.6%) of
other studies. A wider variation was evident in the prevalence of heart disease across studies, which
ranged from 0.6-22.4%. The overall prevalence of diabetes was 5.1%, with INHS having the lowest
(1.3%) prevalence and SWAN the highest (13.2%).

4. Discussion
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With the pooéd information from 230,000nid-aged women across 20 cohort and cross-sectional
studies, from ten countries, InterLACE has sufficient scale and heterogeneity to study the health of
women in midlife. It provides a unique opportunity for advancing understanding of the relationships
between reproductive characteristics and chronic diseases that are shown to have marked sex
differences in thie aetiology and prevalence. The study has assembled a broad spectrum of
prospective data amid-aged women, including socioeconomic status (education and marital status),
lifestyle (BMI, smoking, and physical activities), reproductive factors (menarche, pardy, an
menopause), and disease outcomes (diabetes and CVD). It comprises a diverse range of race/ethnic
groups (Caucasian, Asian, and Blacks) that enables inferences to be drawn regarding minority
subgroups that would otherwise be underpowered in individual studies. This heterogeneity is
important for detecting relationships that may not be apparent in homogeneous populations and
increases the generalizability of the study findings.

The overall distribution of measures in InterLACE data are broadly consistent with that in the
published literaturgfor example, most of the women had their first menstrual period between 12 and
13 years of age [43,44]. Similgy the overall prevalence of obesity (10% at baseline) and diabetes
(5% by final survey) amonmid-aged women @as comparable with the global prevalence of these
conditions in the early 2000s [45,46].

The process of combining individual-khdata from multiple cohorts and cross-sectional studies for
InterLACE inevitably leads to a number of methodological challenges. The contributing studies
varied in their sampling methods, inclusion and exclusion criteria, and modes of survey
administration. For instance, women may respond differently to questions about their reproductive
health if the survey is completed on-line or via a telephone interview compared with a self-completed
paper-based questionnaire, which was the most frequently used data collection method. Retention of
participants is an issue for all longitudinal studies. The contributing studies have different levels of
sample attrition and missing data due to withdrawal, mortality, and other reasons for non-response at
each wave of data collection. The studies also varied greatly in terms of likely néptigsaess of

the sample with respect to the relevant national population; for example sampling from specific
professional groups as illustrated by women in the civil service for the Whitehall 1l study, or women
nurses for the DNC andNHS studies. Variations in the prevalence of CVD across studies already
serve to illustrate the effect of differences in the age range of the cohorts of women when they
responded to the relevant survey questions. Future analyses of the data from InterLACE will need to
identify and adjust for these potential sources of heterogeneity and clustering of information.

5. Conclusion

Despite the challenges, this study profile shows that InterLACE has the potential to build a more
detailed understanding of the differential effects of timing, frequency or duration of reproductive
characteristics on the risk of key chronic disorders. This will allow for the development of distinct
profiles of reproductive characteristics throughout IBecause these profiles are likely to be
associated with risk of chronic disease in later life, they have the potential to be developed as the
basis for a more tailored approach for preventive health strategies when women discuss reproductive
issues with health professionals. Moreover, such health service encounters may present an
opportunity for timely and targeted interventions to reduce chronic disease risk [47] that can be

10
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enhanced to individual needs through understanding the interactions between reproductive health
profiles and modifiable risk factors for cardiovascular and metabolic conditions. Crucially,
InterLACE also enables a detailed review of methodologies currently used in the field of menopausal
symptom research. This will result in recommendations for study design, symptom measures, and
reporting of results to improve international and cross-cultural comparisons. Standarditzation o
methods will become increasiggimportant to enhance the value of studies of woméealth in

low and middle-income countries and where currently there are manifest gaps in knowledge.

Further information is available on the InterLACE website http:/interlace.org.au. The pooled data set
is governed by a Collaborative Research Agreement among several institutions. Thesehter
collaborating on the project can contact the scientific committ’mﬁealace@uq.edu.Tu
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Table 1 Twenty studies contributing to the InterLACE dataset (n=229,054)

Basdine Basdine Basdineage  No.of survey Latest Latest survey

Study (abbreviation) Location survey year sample median (IQR) included survey yearc  sample
Longitudinal data provided (n=175,749)

Australian Longitudinal Study on Women’s Health (ALSWH) Australia 1996 13,715 48 (4649) 7 2013 9,151

Healthy Ageing of Women AustraliddOW) Australia 2001 868 55(5257) 3 2011 325

Melbourne Collaborative Cohort Study (MCCS) Australia 199094 24,469 55 (4862) 3 20032006 16,615

DanishNurse Cohort StudyDNC) Denmark 1993/1999 28,731 50 (4758) 2 1999 24,155

Women's Lifestyle and Health Study (WLH) Sweden/Norway 199192 49,259 40 (3545) 2 20032004 34,402

MRC National Survey of Health and Development (NSHD) UK 1993 1,570 47 8 2000 1,307

National Child Development Study (NCDS) UK 2008 5,274 5¢° 2 2013 4,635

English Longitudinal Study of Ageing (ELSA) UK 200209 9,118 58 (5268) 5 20102011 5,649

UK Women's Cohort Study (UKWCS) UK 199598 35,522 51 (4559) 2 19992004 19,004

Whitehall Il (WHITEHALL) UK 198588 3,413 45 (4051) 8 2006 2,156

The Study of Women's Health Across the Nation (SWAN) USA 1996 3,302 46 (4448) 11 2006 2,239

Seattle Midlife Women’s Health Study (SMWHS) USA 199092 508 41 (3844) 2 2000 194
Cross-sectional data provided (n=53,305)

JaparNurses’ Health Study (JNHS) Japan 20012007 49,927 41 (3547)

Japanese Midlif&Vomen’s Health Study (JMWHS) Japan 2002 847 N/A (45-60)

Hilo Women's Health Study (HILO) USA 200405 994 51 (4656)

SanFrancisco Midlife Women’s Health Study (SFMWHS) USA 1996 347 43 (4245)

The Decision at Menopause Study (DAMES-USA) USA 2001 293 50 (4853)

The Decision at Menopause Study (DAMES-Lebanon) Lebanon 1997 298 50 (4853)

The Decision at Menopause Study (DAMES-Spain) Spain 2002 300 50 (4753)

The Decision at Menopause Study (DAMES-Morocco) Morocco 1998 299 49 (4652)

Abbreviation: N/A, not applicable; IQR, interquéatrange.

8NSHD (1946 British Birth Cohort) and NCDS (1958 Biit Birth Cohort) first collected information on womesalth in 1993 (aged 47) and in 2008 (aged 50), otisedy, so we used 1993 and 2008 as the baselindoretre

InterLACE.

b IMWHS provided age by category only, and 48% of womere aged more than 55 (age range: 45-60 years).

®The latest survey data contributed to the InterLA@Easkt.
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Table 2: Baseline demographic and reproductive variables for the 20 studies

Race/Ethnicity (%) Education® (%) Marital status (%)
Separated/ Never
Hispanic/ Asia- Asia- Middle African/ <10 11-12 >12 Married/  divorced/ married/
Study n Caucasian  Latino Japanese Chinese  Eastern black Other n years years years n partnered widowed single
Overall 229,054 755 0.2 22.4 0.2 0.3 0.5 1.0 223,733 294 11.7 58.9 197,768  69.6 14.6 15.8
Longitudinal data
ALSWH 13,715 96.1 0.3 0.1 0.4 0.2 N/A 2.8 13,577 50.1 16.8 33.1 13647 82.9 13.9 3.3
HOW 868 96.5 N/A N/A N/A N/A N/A 3.5 859 52.4 15.9 31.7 861 76.4 19.3 4.3
MCCS 24,469 100 N/A N/A N/A N/A N/A N/A 24,465 63.0 9.2 27.8 23391 69.3 22.2 8.5
DNC 28,731 100 N/A N/A N/A N/A N/A N/A 28,731 0.0 0.0 100 28484 69.8 20.0 10.2
WLH 49,259 100 N/A N/A N/A N/A N/A N/A 48,755 29.7 28.4 41.9 237727b 60.2 1.4 38.4
NSHD 1,570 100 N/A N/A N/A N/A N/A N/A 1,482 70.4 23.8 5.8 1,442 80.5 14.7 4.8
NCDS 5,274 98.0 N/A N/A N/A N/A 0.2 1.8 4,546 62.5 10.4 27.1 4,893 68.5 22.4 9.1
ELSA 9,118 96.4 N/A N/A N/A N/A 0.5 3.0 8,939 71.3 7.1 21.6 8979 65.3 29.4 5.4
UKWCS 35,522 98.7 N/A N/A 0.1 N/A 0.1 11 32,320 48.2 12.1 39.7 34,818 75.0 17.4 7.6
WHITEHALL 3,413 84.2 N/A N/A N/A N/A N/A 15.8 3008 55.3 16.3 28.5 3,395 61.2 17.2 21.6
SWAN 3,302 46.9 8.7 8.5 7.6 N/A 28.3 N/A 3,271 7.3 17.8 75.0 3,248 66.1 20.3 135
SMWHS 508 77.2 1.2 N/A N/A N/A 11.4 10.2 507 0.6 14.6 84.8 507 68.4 24.7 6.9
Cross-sectional data
JNHS 49,927 N/A N/A 100 N/A N/A N/A N/A 49,927 0.0 0.8 99.2 48,843 67.9 7.9 24.2
JMWHS 847 N/A N/A 100 N/A N/A N/A N/A 826 9.9 58.6 315 N/A N/A N/A N/A
HILO 994 24.2 0.9 29.7 0.9 N/A 0.1 44.2 990 1.8 14.3 83.8 N/A N/A N/A N/A
SFMWHS 347 46.4 27.4 N/A N/A N/A 26.2 N/A 342 4.1 6.4 89.5 343 57.4 28.6 14.0
DAMES-USA 293 94.2 1.0 N/A N/A N/A 2.0 2.7 293 24 28.7 68.9 293 73.0 18.1 8.9
DAMES-Lebanon 298 N/A N/A N/A N/A 100 N/A N/A 296 75.0 11.0 15.0 298 87.2 12.8 0.0
DAMES-Spain 300 95.3 37 N/A N/A 0.3 N/A 0.7 300 46.3 19.0 34.7 300 70.3 10.3 19.3
DAMES-Morocco 299 N/A N/A N/A N/A 100 N/A N/A 299 87.3 8.7 4.0 299 78.3 19.1 2.7
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(Continue)

Body massindex (%)

Age at menarche (%)

Menopausal status (%)

Vasomotor symptomsh (%)

Normd Overweight Obese Current Current
<25 2529.9 >30 <11 1213 =14 Had® MHT OoCP Pre/peri- Natural Hot Night
Study n kg/m? kg/m? kg/m? n years years years n surgery use use menopause menopause n flashes n sweats
Overall 219,351 66.9 23.2 10.0 214,759 169 498 332 223,775 126 65 3.8 57.2 20.0 30309 46.1 27,085 38.3
Longitudinal data
ALSWH 13179 525 28.9 18.6 11,396 18.8 494 31.8 13674 23.5 9.2 5.5 56.3 55 13,624 49.6 13,614 39.4
HOW 821 43.2 32.0 247 504 19.5 43.3 37.2 861 29.6 7.7 N/A 14.5 48.2 851 44.8 846 38.2
MCCS 24454 419 36.2 21.9 24,389 16.5 45.7 37.8 24,030 20.3 4.8 1.6 29.7 43.5 N/A N/A N/A N/A
DNC 28533 715 22.8 5.6 28477 7.9 43.0 49.1 28,675 131 12.8 2.2 37.7 34.2 N/A N/A N/A N/A
WLH 47234 724 21.8 5.8 48544 12.9 54.4 32.6 48897 6.9 4.0 12.2 74.3 2.5 N/A N/A N/A N/A
NSHD 1,429 60.7 255 13.8 1,242 16.2 642 196 1,492 14.9 11.3 2.9 65.0 5.8 1535 37.2 1532 30.9
NCDS 4,158 44.4 33.0 22.6 4,227 16.5 57.7 25.7 4,896 17.2 6.8 6.4 48.2 21.3 4,894 64.3 4,895 51.9
ELSA 7,485 34.4 37.6 28.0 6,314j 20.9 39.5 39.6 7,049 19.5 11.0 12 16.4 51.9 N/A N/A N/A N/A
UKWCS 33990 64.8 25.4 9.8 34,596 221 460 318 3,4909 194 13.6 N/A 39.2 27.8 N/A N/A N/A N/A
WHITEHALL 3,411 61.1 27.9 11.0 N/A N/A N/A N/A 3,268 12.2 1.7 6.2 58.9 21.0 2,704 35.3 N/A N/A
SWAN 3,260 40.1 26.9 33.0 3,267 242 527 231 3,225 N/A N/A N/A 10d N/A 3,285  26.7 3,284 293
SMWHS 507 55.4 25.8 18.7 507 229 578 193 506 N/Af 5.9 3.0 90.3 0.8 361 10.5 361 8.0
Cross-sectional data
JNHS 47831 87.2 11.0 1.8 49175 21.0 54.1 25.0 48968 5.7 0.2 N/A 82.5 11.6 N/A N/A N/A N/A
JMWHS 825 85.7 131 1.2 N/A N/A N/A N/A 813 11.3 2.1 N/A 31.0 55.6 830 46.5 827 25.5
HILO 955 46.9 29.7 234 972 254 528 218 982 215 5.6 35 38.7 30.8 994 321 994 25.2
SFMWHS 96 36.5 32.3 31.3 N/A N/A N/A N/A 343 1.7 N/A N/A 97.1 1.2 339 17.1 339 21.8
DAMES-USA 293 43.7 29.0 27.3 201 22.3 49.1 28.5 293 16.0 N/A N/A 50.0 34.P 293 56.7 292 35.6
DAMES-Lebanon  N/AC N/A N/A N/A 298 21.1 42.3 36.6 297 11.0 N/A N/A 55.0 34.P 271 48.0 N/A N/A
DAMES-Spain 300 59.0 33.0 8.0 297 209 549 242 300 9.0 N/A N/A 53.0 38.¢F 300 45.7 300 34.0
DAMES-Morocco N/AC N/A N/A N/A 259 10.0 45.6 44.4 297 2.0 N/A N/A 55.0 43.¢7 299 61.2 N/A N/A

Abbreviation: N/A, not applicable; MHT, menopauserhone therapy; OCP, oral contraceptive pill.
8Education<10 years corresponds to less than high school (equital@8E or GCE O level in the UK), 11-12 yetirhigh school (equivalent to GCE A level in the UKhd >12 years to at least some college (including trade

certificate, vocational training, diplomand university degree)

bin the WLH studymarital status was only recorded from mothers’ birth registry hence the data were missing for all women dwiamot give birth.
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®Body mass index data were reported as body weight appedss category only (e.g. normal, overweight, obésslead of measured or self-reported weight anchheig

dIn the HOW study, age at menarche was only collected §urvey 2 in 2006; in the ELSA study, age at menasetseonly collected at wave 3 and wave 4 hence tleveate missing for those women who lost to follow-up.
€ Had surgery category included hysterectomy or oohamey.

f The baseline eligibility criteria for the SWAN studiere: at least one menstrual period in the previaeg ttmonths, without surgical removal of the uterusaruith ovaries, and without the current use of horntberapy. The
baseline eligibility for the SMWHS studyaswithout surgical removal of uterus or ovaries.

91n the DAMES studies, women on MHT use were categorisedsisyenopause.

hvasomotor symptoms were asked whether participants hadienped the symptoms in different time periods pridraseline: in the last 12 months (ALSWH, NSHD, and NCPShe past month (DAMES studies), in the last
one/two weeks (SFMWHS, SWAN, and HILO), and in thet @dshours/at the moment (HOW, WHITEHALL, SMWHS, and JMBJH
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Table 3 The prevalence of chronic diseas¢the end of study follow-up for the 20 studies

Cardiovascular disease Diabetes
Stroke andir Heart Type lor
Age at last followup heart disease Stroke diseases Type 2
Study median (IQR) n (%) n (%) n (%) n (%)
Overall 56 (4864) 218082 7.2 217,608 20 217,992 58 223211 5.1
Longitudinal data?
ALSWH 63 (6065) 13714 12.3 13714 2.9 13,713 10.7 13714 12.0
HOW 63 (6066) 522 13.2 515 2.3 521 11.5 523 11.1
MCCS 64 (5771) 24,467 10.3 24,467 2.9 24,467 8.3 24,467 7.3
DNC 64 (5073 28,640 10.9 28,592 2.9 28,632 8.5 28,554 4.8
WLH 59 (5464p 49,149 6.0 49,021 2.2 49,148 42 49,258 6.1
NSHD 64° 1526 13.6 1518 0.8 1503 13.2 1526 6.0
NCDS 55 N/A N/A N/A N/A N/A N/A 5274 57
ELSA 65 (5875) 9,118 24.6 9,115 5.6 9,118 22.4 9,115 9.4
UKWCS 53 (4762) 33,607 45 33334 11 33,558 3.6 33372 2.4
WHITEHALL 61 (5667) 3413 180 3413 2.2 3413 16.6 3413 10.2
SWAN 54 (5257) 3,302 7.8 3,300 3.1 3,296 5.5 3,296 13.2
SMWHS 48 (4255 N/A N/A N/A N/A N/A N/A 508 4.1
Cross-sectional data?
JNHS 41 (3547) 49,658 09 49,658 0.3 49,658 0.6 49,658 1.3
JMWHS N/A (45-60) N/A N/A N/A N/A N/A N/A N/A N/A
HILO 51 (4656) 966 6.2 961 2.2 965 4.8 N/A N/A
SFMWHS 43 (4245) N/A N/A N/A N/A N/A N/A 234 2.1
DAMES-USA 50 (4853) N/A N/A N/A N/A N/A N/A N/A N/A
DAMES-Lebanon 50 (4853) N/A N/A N/A N/A N/A N/A N/A N/A
DAMES-Spain 50 (4753) N/A N/A N/A N/A N/A N/A N/A N/A
DAMES-Morocco 49 (4652) N/A N/A N/A N/A N/A N/A 299 54

N/A, not applicable; IQR, interquartile range.
& Longitudinal studies provided the cumulative prevedeaf chronic diseases over the study follow-up peftte women reported they had CVD or diabetes, tisgade status carried forward at subsequent surveys. Crtissalec
studies only provided the prevalence of disease at baseli
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b DNC, WLH, and SMWHS provided diseases outcome data feoueyg questionnaires and also from hospital registries (DRE3-2013, WLH: 1991-2010, SMWHS: 1990-2013). NSH&bgrovided disease outcome data from the
latest 2010 survey, when cohort members were aged &gl year
¢ Heart diseases included general heart disease, heekt &tart failure and angina.
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Figurelegends
Figure 1 Locations of the 20 studies contributing to the InterLACE study

There are ten participating countries: Australia, Demark, Sweden, Norway, UK, USA, Japan,
Lebanon, Spain, and Morocco.

Figure 2 Example of data harmonization to obtain common categories for race/ethnicity

Figure 3 Example of data harmonization to obtain common categories for menopausal status.

Abbreviations: MHT, menopause hormone therapy; OCP, oral contraceptive pill.
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Figure 1 Locations of the 20 studies contributing to the InterLACE study

There are ten participating countries: Australia, Demark, Sweden, Norway, UK, USA, Japan,
Lebanon, Spain, and Morocco.
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Race/ethnicity

v

}

10 studies had self-reported race/ethnicity

(MCCS, NCDS, ELSA, UKWCS, WHITEHALL,
SWAN, SMWHS, HILO, SFMWHS, DAMES-USA)

10 studies did not have race/ethnicity variable

\ 4

insufficient

[

R . Ll
information

5 studies had data on related variables

1. Country of birth* (ALSWH, HOW,

insufficient

\ 4

NSHD, DAMES-Spain) or country
of residency in childhood (WLH)

2. Language spoken at home (ALSWH
HOW)

*Note:

a. Women who born in South Africa and
had migrated to Australia or Spain were
categorised as Caucasian.

b. Women born in South America and
Central America countries were
categorised as Hispanic/Latin American

¢. Morocco and Egypt were categorised
as Middle Eastern countries.

d. Women born in China, Hong Kong,
and Taiwan were categorised as Chineg
while women born in Singapore/Malaysi
were categorised as Asian-other.

information

5 studies only had data on
country of study

Country of residency
(DNC, JNHS, JMWHS,
DAMES-Lebanon,
DAMES-Morocco)

A

A 4

Race/Ethnicity 10 categories

Caucasian-European
Caucasian-North American
Hispanic/Latin American
Asian-Japanese
Asian-Chinese

Caucasian-Australian/New Zealander 1.

\ 4

Race/Ethnicity 7 categories

Caucasian (Australian/New Zealander,
European, North American)
Hispanic/Latin American
Asian-Japanese

Asian-Chinese

Middle Eastern

Boo~NogR~wONE

Asian-Other (South/Southeast Asian)
Middle Eastern
African/Black

. Other (Native American, &ific

Islander, Caribbean, Hawaiian, mixed)

Nogakwd

African/Black

Other (Asian-Other, Native American,
Pacific Islander, Caribbean, Hawaiian,
mixed)

Figure 2 Example of data harmonization to obtain common categories for race/ethnicity
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M enopausal status

y

14 studies had menopausal status derived or
reasonswhy period stopped

(ALSWH, HOW, WLH, NSHD, NCDS, SWAN, SMWHS
JNHS, IMWHS, SFMWHS, DAMES-USA, DAMES-Spain,
DAMES-Lebanon, DAMES-Morocco)

if insufficient information

6 studies did not have menopausal status derived
or reasonswhy period stopped variable

(MCCS, DNC, ELSA, UKWCS, WHITEHALL, HILO)

A

\ 4

Y

M enopausal status 6 categories

Hysterectom§Oophorectomy
Current MHT use

Userelevant variables and follow the rules below
to define menopausal status

If hysterectomy=yes or oophorectomy=yes
then menopausal status=

else if current MHT use=yes
then menopausal status=2;

else if current OCP use=yes
then menopausal statug=

else if period in the last 12 month=no
then menopausal status=6;

else if period in the last 12 month=yes and (periog
changed/unpredictable/irregular=yes or
period in the last 3 month=no)

then menopausal status=5;

else if period in the last 12 month=yes
then menopausal status=4;

*For the longitudinal studies, once women have
gone through natural menopause or surgery the
status must carry forward at subsequent surveys

Current OCP use
Pre-menopause
Peri-menopause
Natural menopause

ogakrwnE

M enopausal status 5 categories

Hysterectomy/Oophorectomy
Current MHT use

Current OCP use
Pre-/Peri-menopause
Natural menopause

aorwnNE

Figure 3 Example of data harmonization to obtain common categories for menopausal status

Abbreviations: MHT, menopause hormone therapy; OCP, oral contraceptive pill
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