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Abstract
Objective: To examinethe total hip (TH) and femoral neck (FN) bone loss in women and

men above 50 years of age with selported chronic diseases.

Methods: Usi ng data from &6The Tr oms 374 getrsiwey 6 , me

included in this study. Disease status was identified based crepelts. Bone mineral
density (BMD) of TH and FN were measured using DXA (Derérgy Xray
Absorptiometry). The change in BMD was calculatesithe difference between BMD in
Tromsg 5 ad Tromsg 6. Linear regression analysis was used to assess relationship between
the predictor variables (diseases) and the outcome (change in total hip and femoral neck

BMD).

Results: Out of 2310 participants, 860 were men and 1450 were women. Men had
significantly more cases oheart disease (p<0.0001) and stroke compared to women,
(p=0.036) whereas, hypothyroidism was more frequent among women (p<0.0001).
Significantly higher levels of baseline TH and FN BMD were measured in men than women
(p<0.0001) A significant annual percentage change in TH BMD among women with GVD (
0.23%; p=0.019) and hypothyroidisrm0(1%; p=0.041) was observed models adjusted

with several common risk factor§he annual percentage change in FN BMD was significant

among men witlstroke ¢0.46 %; p=0.012).

Conclusion: The results of this study indicate that selported chronic diseases are
associated with increased deterioration of BMD in elderly men and women. Bone loss was
evident in women with CVD or hypothyroidism, and inrmeith stroke.This highlights the

need of careful evaluation of elderly patients with chronic diseases with respect to BMD and

thereby fractures risk
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CHAPTER 1: Introduction

1.1Epidemiology of Osteoporotic Fractures

Osteoporotic fractures constitute a major health problem world{de). Osteoporat
fractures refer to fractureghich are associated with loBone Mineral Density (BMD) and

those that increase in incidence with age after the age of 50 (igals addition to the
hospital costs, for individuals, osteoporotic fractures are the major causes of morbidity and

mortality (3).

There were worldwidan estimated 9 million new osteoporotic fractures in the year 2000, of
which 1.6 million were at the hip, 1.7 million at the forearm and 1.4 million were clinical
vertebral fractureq2). Likewise, 8.9 million fractures secondary to osteoporosis were
recorded worldwide with Europe having greatest numl2rsSignificant variatio in the

trends of fracture incidence is however noted in various regions, countries and cities. The
prior decades with increasing trends of hip fracture in North America, Europe and Oceania
has been followed by decreasing rates over last two decadamdxutectedly escalating in

Asia (4).

In the European Union, it was recently estimated that approximately 3.5 million new fragility
fractures occur annuall{p) and the highest incidence of fractures is reported in Scandinavia
over a log period of time(6). The lifetime risk of any osteoporotic fracture ranges between

of 40-50% in women(7). The 2000 estimate indicatea total of 5.8 millionDisabilities
Adjusted Life Years(DALYSs) lost worldwide, and more than half of which was accounted by
Europe and Americ42). In Europe, osteoporotic fractures account for 2 million DALYs
annually, somewhat more than what is accounted for hypertensive heart disease or

rheumatoid arthritig5). The cost of fractures is apparently expected to rise with an increasing



elderly population. Estimates show thaé tannual number of hip fractures would increase
progressively to 2.6 million by the year 2025 and to 4.5 million by 2050 around the(&orld
Therefore, insights @t mechanisms causing osteoporotic fractures that can lead to

knowledgebased preventive strategies are highly warranted.

1.2 Osteoporosis

Osteoporosis is a disease characterized by low bone mass;amtbitectural deterioration of

bone tissue leadinp enhanced bone fragility, and a consequent increase in fractu(@)risk

The diagnosis of osteoporosis based on measurement of BMBicnf (bone mineral
content/area) as measurbg Dualenergy Xray Absorptiometry(DXA). Osteoporosis is

defined as @8MD level less than or equal to 2.5a8dard deviation$SD) below that of a

young (3040-yearold), healthy adult women in the reference population. The World Health
Organization (WHQ® has translated it into -$core and have established the following
diagnostic guidelines: Normal dsscoreO-1.0, Osteopenias T-score betweeinl and-2.5,
Osteoporosisas-3core O 172.5 and severe osteoporosi s

scor e O ofedr.nbre fragilitytfretures (10).

1.3 Low BMD and fracture risk

The relation between BMD and fracture risk is well established, as indicated by Marchall et
al in 1996(11): the risk of any fractures doubles by ev&iy decrease in BMD. Recently, in

a study done to examine the relative contribution of BMD inRtaetureRisk Assessment

Tool (FRAX) algorithm, it was found thabne standard deviation drop ietfRoral neckFN)

BMD was associated with addards ratio (HR) ofncident fracture of 1.92 and 1.77 in
women and men respective(it2). In a prospective study done in women of Northern
Europe, BMD (though measured by single tomo absorptiometryyemained as the only

independent risk factor with a Relative risk (R6t)1.36 (1.15, 1.62) per SD decrease in

10
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baseline BMD(13). There is a gemal consensus that the most reliable way of predicting
fracture risk at a given site is to perform a BMD measurement at the fracture sitélitself
However, since osteoporosis is a systemic disease, BMD measurements made at other sites
remote from the fracture site are also predictive attlire risk(14, 15). Therefore BMD

plays vital role in fracture prediction and it can also be said that factorarthassociated

with BMD will also have an impact on fracture risk as indicated in a recent study by Chan

et.al(16).

1.4Known risk factors for bone loss

After peak bone mass achievement around the age of 20 years, a net bone loss is observed
from the age of 35 years in both sex&%), whereas the decline in the BMD of the proximal

end of the femur is reported to begin immediately after the acquisition of peak bone mass
(18). BMD level, theeby fracture risk; in the elderly is therefore a function of bone mass
gained during growth and bone mass lost during the ageing process. Any factors that can
prevent bone loss may therefore reduce fracture risk. The present chapter will provide an
overviev of the most important known factors for risk of fracture, BMD and bone loss,

respectively.

1.4.1 Age

The mechanism of ageing in bone loss involves a reduction in stem cells differentiating into
osteoblasts, an increase in bone marrow adiposity, aeshifet span for mature osteoblasts,

and a higher frequency of apoptogl®). Age is regarded as a significant and independent
predictor of fracturg20, 21). Studies have found that the risk of fractures with low BMD
increases with advancing age, most evidently for hip frac{@2<3). Several longitudinal
studies in older adults in USA have consistently observed that rates of bone loss increased
with advancing ag€24-26) with similar pattern in Asig27) and in Europg28). However,

decreased I®ysical activity (PA) associated with ageing also contributed to bong28gs
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Similarly, approximately one third of the decline in BMDthviage was explained by the
associated ageelated decline in weighB0). Age howevein itself is the most important and

independent determinant of bone loss.

1.4.2 Sex steroids

Sex steroids protect against bone loss not just by slowing the rate of bone remodelling but
also exerting effects on the lifespan of mature bone (%l)s The pubertal increase of bone

mass is presumed to occur as a result of the coordinated activation of oestrogen and androgen
receptors at the bone level in both sex88). Postmenopausal eattiol is found to be
positively associated with BMIB3) at all siteg34). RFremenopausal bone loss is confined to
androgenswhile in perimenopausal period and latestrogens and androgens were found to

act independently to slow bone l0635). Moreover, observations from epidemiological
studies indicate that, elderly men with higher testosterone can preserve their BMD better and

thus are less prone to fractBs).

1.4.3Body Mass Index 8MlI)

WHO definesBMI as the weight in kilograms divided by the square of the haightetres
(kg/nf). Basically, the effect of BMI on bone depends on the level of BV 38). A meta
analysis hashown that when compared with a BMI of 25 kg/m2, a BMI of 20 kg/m? was
associated with a nearly two fold increase in risk ratio for hip fracture while a BMI of 30
kg/m2 was associated with only a 17% reduction in hip fracturg38k Generally, BMI is

also regarded as a stronger predictor of B{3B, 40). In the population based Tromsg study,
BMI had the strongest effect on BMD, especially in the oldest age groups, while a BMI
above 3dil ndt ghowrany additional effe¢dl). Interestingly, even if a higher BMI
protects against bone loss, the rate of bone loss cannot be reversed by weight gédi2alone

Maintenance of stable weight is however expected for optimal bone (&3 ¢4¥).

12



1.4.4 Smoking

Cigarette smoking is a possibly reversible risk factor for osteoporosis and osteoporotic
fractures through diverse patpbysiologic mechanism@5). Various longitudinal studies
have found increased risk of fracture among smo{s50) of which most are hip fractures
(46-48), which increased with the amount of smokid®, 49). Interestingly, there was no
apparent benefit from quitting smoking until 10 years after cessé®n Likewise, the
annualized rate of bone change was greater among smokers theimakars in various sites
though the inefficient calcium absorption ydal the role in bone los§51, 52). To
summarize, although the effect size is not evidently clear; smoking defisdeiys to exert a

negative effect on bone during ageing by increasing the rate of bone loss.

1.4.5 Physical ativity (PA)

Literatures suggest that mechanical strain through exercises helps to achieve bof#3,mass
54) while skeletal gains obtained during growth are maintained at advanced age despite a
reduction of PA in adulthoo(b5). Various studieg56, 57) including a metaanalysis(58)
reported that PA is beneficial in reducing risk of hip fractures. However, increasing level of
PA above moderate was not beneficial in preventing hip frac(66259). Though PA is said

to be protective against fractures, the association with BMD are conflicting with both positive
(60-62) and negativé€63, 64) results. Similarlywhen it comes to PA and bone loss, finding

varies(65, 66).

1.4.6 Education

Level of education and prevalenaEosteoporosis shows an inverse rela(i®r69) ranging

from 18.6% for the most educated to 34.4% for the no educated women (primary school
only) (p < 0.05)(67). Using the lowest educational level as reference category, increases in

educational status were also associated with a significantly reduced risk for osteoporosis.

(69). Additionally, a lower level of educatiowas associated with lower BM&nd higher

13



level was similarly associated with better BMD in the same st{@i&$8). Education level
not only directly influences bone status but various modes of education also indirectly
influences bonehealth as it encourages people to maintain healthy lifes{yl@33) and

better patient outcomes after fractu(és).

1.4.7 Health status

The relation between ef-reported Health (SRH) status and bone health is not well
established yet, but will be outlined in the present chapter as it may be linked to chronic
diseases. While, in a Japanese cobbwomen with a mean age of 58.5 years, SRH was not
related to hip fracture risk75), other studies have found significant relation with BNWB,

77). For e.g. SRH had an independent significant positive association with both femoral neck
BMD and lumbar spine BMD. Howey, in a cross sectional study, a statistically significant
association between level of BMD and any of the SRH categories could not be established
but statistical interactions between SRH and race/ethnicity and between SRH and BMI were

detected(77).

1.5 Theoretical explanation to the assoation between chronic diseases and bone
loss

Among several risk factors for bone loss, chronic diseases are one. Chronic diseases are
diseases of long duration which progresses slowly. Chronic diseases, such as heart disease,
stroke, cancer, chronic respiory diseases and diabetes, are by far the leading cause of
mortality in the world, representing 63% of all deaffi8). There are various literatures on

theassociations of selieported chronic diseases with bone status which is discussed below:

1.5.1 Diabetes Mellus (DM)
WHO projects that diabetes will be thd" Teading cause of death in 20&®) which
demands global attention. In general, chronic hyperglycaemia has been suggested to impair

bone quality. One plausible mechanism relates to increased collagen cross linking by

14



abundantglucose, raising concentrations of advanced glycationpeoducts, such as
pentosidine, which have been associated with increased fracturg8@sk The exact

underlying mechanism is however yet to be understood.

Studies have demonstrated an increased fracture risk among patients/péti2 DM, but
interestingly, patient with Type 2 DM also display higher BMD le@%-83). There are
other numerous studies in support of84-86). However, higher risk of falling associated
with diabeteg81, 84) and weight los¢82) was partially accounted for this increased risk.
Nevertheless, the Rotterdam study has reported lawguéncy of notvertebral fractures in

diabeteg87).

Similarly, in a prospective cohort, whiteomenwith diabetedost more Femoral nec{EN)
and Total hip (TH) BMD than those withammal glucose in agadjusted models. After
multivariable adjustmentliabetesvas associated with greater loss of FN BMB (
0.32%lyear; 95% CI-0.61, -0.02) but notTH BMD (88). Likewise, in the Study of
Osteoporotic Fracture (SOF), doion women >65 years, with sedfported DM lost bone

more rapidly than those without DM at the FN and TH but hdistal radiug89).

1.5.2 Cardiovascular Dseases (CVD)

Several studies supported an association between CVD and low BMD or osteoporotic
fractures. Several common factors have been linked to both CVDsaedporosis including
smoking, older age, DM, physical inactivity, and menopa@®. In addition, there is a
growing evidence for a link in the underlying patbloysiology focusing on genetics,
vascular calcification91, 92) as well as statingd3, 94), while vascular calcifications has

implications in osteoporotic fractures as web, 96).
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Various studies have reported increased fracture risk in CVD paf@iB0]). It is also
mentioned that apart from their vulnerability to fractures through direct influences on bone,
subjects with cardiovascular diseases could also have a higher propensity of falls as side
effects of medication§99). However, studies showing association between CVD and BMD
have conflicting results(102 103. Selfreportedmyocardial infarction (Mlwas not
significantly associated with loBMD in women,but was not significanih men(OR: 1.39,

[95% CI, 1.03 to 1.87] p=0.03)104).

However, a systematic review showed that individuals with prevalent subclinical CVD had
higher risk for increased bone loss compared to persons without d{g®dkelooking at
other G/Ds, men with Chronic Heart Failure (CHF) had reduced BMD wignificantly
higher bone loss over tin{@05. Similarly, congestive hearailure patients witlihe vitamin

D receptor (VDR FF) genotype had a significantly higher annual rate of decrease in BMD

(106).

1.5.3 Stroke

Bone resorption starts early in strokE07) and immobilization plays a major leoin the
pathogenesis of osteoporosis after strq#®8 109. Hip fracture after stroke is an
increasingly recogmed problem(110). Few caseontrol studies found that the risk of hip
fracture is twice as high among the mdbg with strokg€111, 112) with the greater risk in
people above 71 years, females and with recent s{idi® However in a prospective study,
there was no increase in the risk of fractures generally or hip fractures specifically compared
with controls but among the strokatients with hemparesis or hemiplegia, the majority of
fractures occurred on the impaired sidd.3). Similarly, in a study done among patients
hospitalized forstroke, there was a >f@ld increase in fracture risk, including that of hip
fracture within the first year after hospitalizatiqia14). Likewise studies have fodn

pronounced decrease in BMD on the paretic §ld®) and greater bone loss wglslg 117)
16



associated with factors like functional deficits, physical fitness, lean mass, mobility, weight
bearing early after stroke and grip stren(ith8-120). On the contrary, another study found
that in both acute and chronic stroke patients, BMD of affected and unaffected side femur
were not significantly differen{121). Thus, the reltion between stroke and bone loss is
contradicting, though a majority of studies indicating an increased risk of bone loss in stroke

patients, particularly at the paretic side.

1.5.4 Hypothyroidism

Thyroid hormone is essential for the normal developnedrihe bone and plays an important
role in the linear growth and maintenance of bone n(&28. Thusthyroid function is
important for bone status through lites reported by Vestergaaed alin his series of studies

(123 124), the fracture risk in patientsitiv hypothyroidism increases. In thetudy done
among levothyroxine substituted patients, overall fracture risk was higher among patients
compared to controlRR=1.6), though the increase was temporary and limited to the period
of the first 2 years aftethe diagnosis of hypothyroidism (RR = 3.1, 95% CI:-71.9).
Another study done in 2005, showed an increase in the risk of any fracture in the first 10
years after a diagnosis of hypothyroidism, while no effect of levothyroxine on fracture risk

was present

Furthermore,studies looking into hypothyroidism and BMD have yielded contradicting
results. Some studies found no significant differences in BMD among hypothyroid cases
(125, 126 and kvothyroxine substituted on€$27, 128), while there are others indicating
that the total BMD was affected by hypothyroid stafig9 130). For example: in the
Tromsg studypostmenopusal women with serum Thyroid Stimulatingprifhone (TSH)
above the 97.5 percentile had significantly higher BMD at the FN than women with serum
TSH in the normal rang€l29. Most (131-134), but not all (135 studiesshowed a high

prevalence of bone loss in patients with subclinical hypothyroidism treated with exogenous

17



thyroxin. However, in a trail, compared to women with no known thyroid disease, women
with low TSH levels had greater raumalized, adjusted mean ratesdoheloss from the spine
(-2.89% +£ 0.65% vs.-1.13% +£ 0.13%, P = 0.009)136) which might predispose one to

increased risk of osteoporotic fractures.

To summarize,several chronic diseases are associated with increased risk of fracture which
in many cases a consequence of increased bone loss. Increased rate of age related bone loss
inevitably leads to decreased BMD and increased susceptibility to fragility fracBimesic
diseases are therefore expected to put extra burdens to the society foligttionpon BMD

and consequently fracture risk. However, the association between chronic diseases and bone
loss have not been studied much, especially in population based longitudinal studies

including both women and men.

Objectives

The aim of this studywvas to investigate the associations betweenreptirted chronic
diseases; CVD, DM,teoke and hypothyroidism, and Total hip aneieral neck bone loss

in women and men above the age of 50 years (with and without adjustments for risk factors

and baselia BMD).

18



CHAPTER 2: Methods

2.1 Study population, design and setting

Tromsgis a city and a municipality imromscountry, Norway It is an island and is the
largest city of the northern part of Norway inhabited by around 70,000 populations. The
Tromsg study is a populatidyased prospective study which was initiated in 1974. Six
consecutive surveys have been carried out,y@ars apart, in the municipality of Tromsg
from 1974 to 2008. The participants included in our study were subjects iff' thied58"

surveys of the Tromsg study. Each of the survey included questionnaire data, samples of
biological specimens, and clinical measurements. Tror8ealso included a second visit

with a more extensive examination of the participants including 8ensitometry of the hip.

2.2 BMD measurements

Tromsg 5 was conducted in 2001 to 2002. Subjects who had previously taken part in the
second visit in Tromsg 4 were eligible for a secoisit examination in Tromsg 5. A total of
5939 subjects with ages @ging from 3089 years participated from which BMD
measurement was obtained. Similaillypmsg 6yas conducted in 20008. A total of 12984
(65.7 % of the invited population) men and women age@B@ttended the first visit of
Tromsg 6.(137, 138, whereas, of 7958 invited, 7307 (98.1%) attended the second visit
among which 3854 provided valid BMD measurement. & piesent study, we have
included a total number of 2310 men and women aged45%ears with valid BMD
measurements at hip and femoral neck fiitmomsg 5 and Troms@igurel).

The scans were performed by speciathined technicians after the manufacturer provided
protocol. All scans were performed using Lunar Prodigy DXA densitometry (GE Medical

systems, Madison, WI, USAL37, 139). In the present study, scans of the left hip were used

19



for analysis, but if the left hip measurement was ineligible; the right hip scan was used. We
included participants with valid BMD measurents at the total hip and femoral neck in the

both surveys, altogether 860 men and 1450 women.

2.3 Ethics
The participants signed a declaration of consent prior to both examinations. The regional
committee of Research Ethics recommended the study, witlowgd by the Norwegian Data

Inspectorate.

2.4 Exposure variables and confounders

In the present study, the disease conditions were determined based-m@pa@edf from
guestionnaires in Tromsg 5. The findings of the questionnaires were not verifigtidoy o
measur es. A participant was considered to h:
disease question or its corresponding drug (e.g-déadvietic drug for diabetes). We included

4 diseases: DM, CVD, Stroke and Hypothyroidism as exposuresepérated Type 2 DM

out of the diabetes diagnosi s. Type 2 DM we
guestion and question for intake of diabetes tablet. In addition to it, a participant who
reported 40+ years of age at onset of the diseaserasdvae r ed O0yesd t o t he ¢
is regarded as Type 2 DM. Likewise, subgroups of CVD included in this study were Angina

and Heart attack. We defined stroke only on the basis of the disease question. Similarly, a
participant who said yes to the bothe disease question and the question for thyroxine

hormone intake were considered as cases of hypothyroidism.

Potential confounding variables included were age, BMI, baseline BMD, smoking, physical
activity, education, health status, cholesterol, yagtides, systolic/diastolic blood pressure

and glucose. Height and weight were measured in cm and kg respectively. Based on weight
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and height measurements, BMI was calculated as kg/m?2. The covariates like smoking,
physicalactivity, education and health ene dichotomised. Those who were currently
smoking were considered smokers, the rest beingsnoro k er s. The wvariabl e
categorised into less than 13 years of education and 13 or more years. The variable physical
activity was categorised intgedentary, moderate and high on the basis of hours of light and
hard activity on leisure. Later for convenience, the moderate and high physical activities were

merged into one in regression analysis.

2.5 Statistical analysis

IBM SPSS 21 software was uséar statistical analysis of the data. Data are presented
stratified by g’testwas used@n categorical aariablds (Risber exact
tests for categorical data with low expected cell counts) and independent sdegblevas

used for conhuous variables. Absolute annual BMD change was calculated as the difference
between BMD in Tromsg 5 and Tromsg 6 divided by the number of years between the scans.
The annual percentage change in BMD was calculated by dividing the annualized absolute
charge by the baseline BMD and multiplied by 100. Absolute annual change and annual
percentage change in BMD were considered as outcomes in the statistical analysis. Linear
regression analysis was used to assess relationship between the predictor varsalessidi

and the outcome (change in TH and FN BMD). The association was adjusted for potential
confounding variables where models were con
fact ors f o26 2% ©38.eBurtlea sfsclironic diseases (number of disease per
subject) was also calculated and ANOVA was used to aoenpaseline BMD and change
among each disease ranks (no disease, one disease and two or more diseases). Two sided P
values below 0.05 were considered statidlyc significant. The Variancénflation Factor

(VIF) was less than 5 for independent variabde®wing no cause of concern for multi

collinearity between variables.
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Figure 1: Flowchart showing inclusion and exclusion of participants

Tromsg 5 Tromsg 6

20022002 20072008
Age: 3089 years Age: 3087 years

Total invited, n= 10353 Total invited, n= 19762
(Men: 4636, Women: 5717) (Men: 9625, Women: 1013)
Total attended, n = 8130 Total attended, n= 12984
(Men: 3511, Women: 4619) (Men: 6054, Women: 6930)

94 who did not consent to
medical research were
excluded

Total sample received: 16390
Tromsg 5: 8039

(Men: 3475, Woma: 4564)
Tromsg 6: 12981
(Men: 6053, Women: 6928)

Missing variable for TH/FN BMD
measurement in either of the studies
was excluded.

Total sample: 2875
(Men: 1099, women: 1776)

Participants <55 and >74 were
excluded

Total sample: 2310
(Men: 860, women:1450)
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CHAPTER 3: Results

3.1 Basic characteristics of participants by sex as displayed irable 1.

A total of 2310 participants (n= 860em and n= 1450 women) were included in the analysis

of the present study. The mean age+SD was 6415 years and the majority of participants were
60-64 years old. The mean weight was 75+13 kg and the mean height was 167+9 cm. There
was a significant differece in height and weight in women and men (p<0.0001). The mean
BMI was 27 kg/mand did not differ between women and men (p=0.359). SRH differed
between the sexes (p<0.0001) so that a larger proportion of women reported poor health
status. Physical actiyitlevel was significantly different between women and men (p<0.0001)
where number of participants involved in moderate and high physical activity were higher in
men. Baseline serum levels of triglyceride, glucose and diastolic BP were significantly higher
among men while, cholesterol was significantly higher among women (p<0.01). Proportion
of participants with heart disease (p<0.0001) and stroke (p=0.036) were significantly higher
among men, whereas hypothyroidism, osteoporosis and arthrosis were siggifioare

often reported among women (p<0.0001). The baseline TH and FN BMD was significantly
different in men and women with higher levels measured in men. Similarly, the annual
percentage change of TH and FN BMD was significantly higher among womerwavitbn

losing an average 60.6% per year at the TH and men losing an average.2%% per year

at the TH (p<0.0001). The corresponding annual rates of loss-@&ré6 in women and

0.4% in men at the FN (p<0.0001).

3.2 Basic characteristics of partigpants by sex and disease status

3.2.1 Basic characteristics of participants by sex and DM status as displayedTiable 2.
Men reporting DM had significantly higher BMI, poorer SRH status, were rarely smokers,

hadlower cholesterol level but higher triglyceride and glucose level than men without DM.
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Baseline TH BMD level was significantly higher among men with DM (0.09 g/cm?)
compared to men without DM (1.03 g/cm?). Similarly, women reporting DM had
significantly hgher BMI, had lower educational level, lower SRH status, and had lower
cholesterol level but higher triglycerides and glucose levels than women without DM.

Baseline BMD levels were not significantly different among women by DM status.

3.2.2 Basic charateristics of participants by sex and CVD status as displayed ihable 3.
Men reporting CVD were significantly older, had higher BMI, had lower educational level,
lower SRH status, were less often smokers, anddvaer Idiastolic BP and cholesterol levels
than men without CVD. Baseline BMD levels were not significantly different. Likewise,
women reporting CVD were significantly older, had higher BMI, had lower educational,
lower SRH status, had lower cholesterokleand higher triglycerides level than women

without CVD. Baseline BMD level were not significantly different also among women.

3.2.3 Basic characteristics of participants by sex and cerebral stroke as displayed in
Table 4.

Men reporting cerebral stroke reported significantly poorer SRH status than men without.
Similarly, women reporting cerebral stroke had poorer SRH status than women without
cerebral stroke. As with the other variables, baseline BMD levels me¢rggnificantly

different by stroke status among both sexes.

3.2.4 Basic characteristics of participants by sex and hypothyroidism status as displayed
in Table 5.

None of the variables were significantly @ifént between men reporting hypothyroidism and
men without hypothyroidism. However, women reporting hypothyroidism had better SRH

status than women without hypothyroidism.
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3.3 Relation between chronic disease and bone loss

3.3.1 The relation between DVand bone loss as displayed ifable 6-Table 9.

There was no evidence for an association between DM and bone loss at any site in neither
women nor men. The lack of associatiomgmted after adjusting for potential confounders:

age, BMI, baseline BMD, physical activity, education, smoking, education and further with

cholesterol, triglycerides, BP, glucose.

3.3.2 The relation between CVD and bone loss as displayedTiable 6-Table o.

In men, there was no association between CVD and bone loss at any site and the lack of
association persisted in the multivariate models. However, in women, there wasieasign
annual percentage change in TH BMID.23%; p<0.05) in the model adjusted for potential
confounders: age, BMI, baseline BMD, physical activity, education, smoking, education, and
a borderline significance-@.20%; p=0.05) upon further adjustment feariables such as

cholesterol, BP and triglycerides. These associations were not observed at the FN.

3.3.3 The relation between stroke and bone loss as displayedTliable 6-Table 9.

There was no significant association between stroke and bone loss at TH in neither women
nor men. However, the annual percentage change in FN BMD was signifieéaitt ¢o; p <

0.05) among men in the models adjusted for age, baseline BMD, BMI, mgnagiiysical
activity, education, health status with similar changes after further adjustment for cholesterol,

BP and triglycerides. These associations were not observed at the FN in women.
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3.3.4 The relation between hypothyroidism and bone loss assglayed in Table 6-Table
0.

There was no significant association between hypothyroidism and bone loss at FN in neither
women nor men. But, a significant decrease in TH BMD3 whserved among women in a

multivariate models-0.15 t0-0.16%; p<0.05).

3.3.5 The relation between disease category and bone loss as displayebhinle 13Table
15.

Addressing the association between the burdens of disease, we observed no significant
differences in baseline TH and FN BMD among participants with no disease, one disease or

two diseases in both sex@sable 10 Table 11).

In women, a significant bone loss was observed at the TH in women with two diseases
compared to the ndisease category in the model adjusted&ge, baseline BMD, BMI,
smoking, physical activity, education and hkeastatus {0.43; p<0.05)and with further
adjustment for cholesterol, BP and triglyceride6.44; p<0.0% However, the annual
percentage change in TH BMD among men was not significant. Attk&e was no

significant bone loss, neither in women nor iaqm
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CHAPTER 4: Discussion

In the present study, a significant bone loss was observed @ Wdmen with CVD and
hypothyroidism. Similarly, a significant bone loss was observed at FN in men with stroke
compared to those without. However, theraswio significant annual percentage change in
BMD at any site in women and men with DM compared to those without. In participants with
CVD, there was no sign of bone loss at the TH in men, and at the FN, we did not observe
bone loss in any of the sexes winiwas higher than in participants without CVD. In
participants with stroke, there was no significant bone loss at the FN in women and at the TH,
no sign of loss in any of the sexes. We observed no significant bone loss at TH among men

with hypothyroidismwhereas at FN, bone loss was significant neither in women nor in men.

When we looked at the association between burden of disease and boreslgseficant
annual percentagechange in TH BMD was observed among women with two diseases
compared to womewith no disease. However, the loss at TH was not significant among
men. Neither women nor men with one or two diseases had a significant bone loss at FN

compared to their counterparts with no disease.

Previous studies examining the change in BMD in cleraliseases like CVD, DM, stroke
and hypothyroidism vary because of heterogeneity in study designs and populations, and in

the following we will discuss our results with other studies in the field.

Bone loss in DM
This study showed a slight decrease in BMiong DM in a univariate analyses with a

gradual increasing BMD in multivariate models. However, the changes were not statistically

27



significant. In line with our findings, a prospective study, from the USA in 2007 displayed in
a multivariate model similachanges in hip BMD for participants with diabetes and normal
glucose though, there was a nominlalss of femoral neck BMD-0.32%/year; 95% CI:
0.61,-0.02)(88). Several studie81, 82) have reported thagatients with Type 2 DM display
an increased fracture risk despite high BMD
Osteoporotic Fractured with similar setting
more rapidly than those without DM at tfeanoral neck {0.96 vs.-1.40%/yr, p0.005), total

hip (-0.98 vs.-0.70%/yr, p 0.033)(89). However, only few confounders were added to the
model. Our results showing higher BMD at baseline among patight DM are further
consistent with a metanalysis which reported higher BMD associated with Type 2 DM
(140). Anabolic effect of drugs is reported to induceeeed modeling, increase periosteal
apposition and repair trabecular microstruct(irél). It can therefore be assumed that the
present nossignificant associatiobetween DM and bone change support an anabolic effect
of insulin on bone as suggested by Weinsteicél and Thrailkillet al (142, 143). The insulin
resistant phase in Type 2 DM which leads to a phase of hyperinsuliri@d#ial45 is
reported to contribute to BMD in several studi86, 146, 147). However, a study done on
normal subjects found no association between insulin levels and @X¥®). The decrease

in sex hormonéinding globulin secondary to hyperinsulinentis49) is another plausible
mechanism fordegradation in bone mag4d50). Besides their boranabolic actions,
androgens and estrogens both exert -@srptive effects which dowregulates the
production of cytokines involved in bone restion subsequently decreasing the number and
activity of osteoclasts as mentioned in a review by Vekken and collef@bp®s Protective
effects of sex hormones aigst fracture and bone loss have been explained in various
prospective studiegl52 153). While, substantial leerations in BMD values were found

among different races and ethific4), another survey reportedmodest role of estradiol in
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race and ethnic differences in BM55. However, in the present analysis, we could not
account for the effect of hormone levels. The third mechanism that associates DM with high
BMD is obesity. Simply, obesity could be related to BMD through the mechanism of skeletal
loading but the biological effects of fat mass tissue is also reported to play a role in this
association156). The present study found that the baseline BMI were significantly higher
among patients with DM in both sexes. A number of studies havensihe beneficial effect

of high BMI on BMD (39, 41, 42). However, there was no interaction between DM and BMI

in our study. We can therefore only speculate on the mechanisms underlying BMD in Type 2
DM. Nevertheless, from this study, it is interesting to know that the patients with Type 2 DM
who have a high BMD athe baseline are not losing more bone over time, they are indeed
gaining bone. Therefore, the increased risk of fracture among DM patients cdbia logh

another mechanism or pathway other than direct effect of DM on bone.

Bone loss in CVD

As mentioned we observed a significant bone loss at TH among women with CVD. In
agreement with our study, a systematic revi@®@l) along with some prospective studies
(105, 106 have found a significant relation of one or other type of CVD with bone loss
althoughthere was a substantial diversity with respect to age, sex, ethnicity, and baseline risk
for CV events and figures. The mechanism of association between CVD and BMD can be
attributed to the shared risk factors including: BMD, bone loss rate, current smoking, daily
drinking, diabetes, hypertension, hyperlipidemia, and higher plastenprotegerifOPG)

and leptn levels(90). Most importantly,estrogen plays a role in both CVD and OP through
their effects on cytokines, such as-1L.IL-6 and TNFalpha and OPQ93). The lack of
estrogens induces an increase in these cytokines and a decrease in OPG, both implicated in
the mechanisms of bone loss and atherogenbsithe present analysi the association

between CVD and BMD was present in women after controlling for age and other common
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etiological factors for CVD and bone lo&3). Common pathiogical factors may therefore

be at play in this association. In an agatched case control studyen with CHF
demonstrated reduced BMD, compared to subjects without CHF where reduced serum total
testosterone and free estradiol (p<0.0001) at baselindicigé the bone losg105.
Moreover, the significant association between CVD and bone loss only among women in our
studysuggests that the potential pagbioysological mechanisms involved in the association
between CVD and bone loss have an impact that may vary by gender, it can also point to the
presence of other shared risk factors for the two conditions in women which we could not

account for.

Bone loss instroke

In the present studyhere was, as mentioned a significant bone loss at FN amongvitiien

stroke Contrary to our findingsfemale, but not male stroke patients had lower BMD than
controls in the TromsBO6 study fterthestrekdlBMD wer e
Studies have shown contradictogsults regarding which site is affect&bme studies have

found pronounced decrease in BMD on the paretic €id&); the decrease in BMD being

attributed to e factors like functional deficits, physical fithess, lean mass, mobility, weight
bearing early after stroke and muscle dfif6-120), while another foundhat theBMD of

affected side (ard's region) was significantly higher compared to the normal side in chronic

stroke patient§121). However, the present study cannot confirm the association in relation to

the site involved as the data on str@ffected site was not available.

Immobilization in stroke increases the bone resorption which consequently leads to reduction
in BMD (107, 109. Along with bone resorption, the increased bone metabolism as evidenced
by the high serum concentrations of ICTP; a bone resorption marker and a normal or low
BGP; a bone formation marker affects the bone after sifo®®. Immobilization basically
works through two mechanisms: clinical which includes hypercalciuria causing suppression
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of parathyroidl,25dihydroxyvitamin D axis, and radmgical which involves activation of
remodeling loci, and a decrease of the osteoblastic stimulus ultimately causing reduction in
bone mass (158 159. Moreover, in longstanding hemiplegic stroke patients,
hypovitaminosis D appeared to be the dominant cause of immobilizationed osteopenia
(160. The supplementation of vitamin D could possibly reduce the risk of bone loss among
stroke patients. The nesignificant assoiation between stroke and bone loss in this study

could be due to lack of power after stratification.

Bone loss in hypothyroidism

In the present studyye found significant bone loss at TH in women with hypothyroidism
compared to women without, whiledre was no significant loss in meéviost (131-134) but

not all (135 studies indicatea high prevalence of bone loss in patients with subclinical
hypothyroidism treated with exogenous thyroxiime lack of significant associations in men
may be explained by the lower prevalence of hypothyroidism among men (2%) compared to
women (12%). The mechanism of BMD changes in thyroid diseases is coordinated by the
level of TSH and thyroid hormone. It is known that thyroid hormone influences growth and
development of bone and cartilages. Hypothyroid patients with deficient thyroid heEmen
therefore seemingly at risk of bone loss. In hypothyroidism a parallel reduction in osteoclastic
and osteoblastic activity leads to an overall prolongation of remodeling cycle, whereas, in
hyperthyroid state, bone formation by osteoblasts, thougkadsed, involves less absolute
bone volume than the previous volume of bone absorbed by osted&2t461). Thus,

both deficiency and excess of thyroxine hormone could predispose a person to bone loss.
Nevertheless, the results are conflicting in various epidemiological studies. For example:
thyroxinetreated women with low TSH levels lost bone mineral froemgpine more rapidly

than women without known thyroid diseade6). Similarly, after more than six months of

hormone treatment in hypothyroid patients, there was a significant loss of trabecular and
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cortical bone with hyperemodeling(133). In contrary, Grimnest al. in The Tromsg study
reported that postmenopausal women with ser@H &bove 97.5 percentile had significantly
higher BMD at the femoral neck than women with serum TSH in the normal (428e
The present significant associatidetween hypothyroidism and bone loss in women is
suggestive of further exploration of BMD changes among-p@stopausal women with

hypothyroidism, with appropriate titration of hormone therapy.

Strength and limitations

Our study has various strengthsldimitations. At first, DXA is regarded as an ideal method

of BMD measuremen{l162). Secondly, BMD predicts bone fractures beftel, 163) than

other common risk factord.his study included a large numbers of men and women with a
wide age range at baseline. The potéritiaselection bias was limited with the population
based prospective design of the study. However, the limited power for different diseases
constitutes a major limitation in this study. Moreover, the validity ofreglbrted disease in

this study cannobe fully relied on. Ina prospective cohort study of 34,616 Finnish public
sector employees, the specificity of sedports was equally high for the prevalent and
incident diseases (range, 939%), but the sensitivity of seteéports was considerablyver

for incident than for prevalent diseases: hypertension (55% vs. 86%), diabetes (62% vs.
96%), coronary heart disease (62% vs. 78%), and rheumatoid arthritis (63% vq.1830)
Though, physiological assessment or correc{it8b) and use of medical record%66) are
suggested to validate sed#ported disease. Because of the-smgbrted nature of the
diseases, we st do not have information on the duration and onset of disease, which might

have weakened the association between chronic diseases and bone loss.

Internal and external validity
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Major biases such as selection bias, is probably not a major issue inuthys although
information bias may be present as we lack information on various covariates which we could
not account for, such as: sex steroids. It is also said that he reliance-mpseid disease
indeed depends on patrticipants to recall and etaldiferent covariates. However, it can be
assumed that, this study should have a good internal validity compared to others. Moreover,
the participants of our study reflects the Tromsg population in general and are not
substantially different from othereastern population in terms of social and lifestyle factors,
education and the prevalence of different chronic diseases. Therefore, we feel that our

findings could be generizable to other similar populations.

CHAPTER 5: Conclusion

We conclude that patigs with chronic diseases may have higher bone loss rates than their
counterparts of the same age without disease. In particular, TH BMD among women with
CVD and hypothyroidism, and FN BMD among men with stroke seem affected. In addition,
increasing diseasburden indicated a significant decrease in TH BMD among women.
Therefore, although with limitations, we conclude that, the results of our investigation
highlight the need for careful evaluation of elderly patients with different chronic diseases for
possble bone loss and thereby increases fracture risk. Further prospective studies with

validated chronic diseases are needed to explain this association.
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Table 1: Comparison of baseline characteristics of 2310 included padipants from Tromsg V 20012002 by gender

Variables Population Men (n=860) Women (n=1450) P
Baseline characteristics
Age,Years 63.97 (5.02) 64.97 (4.88) 63.37 (5.02) 0.000
Weight,kg 75.08 (13.18) 82.84 (11.18) 70.46 (12.07) 0.000
Height,cm 166.84(8.74) 174.98 (6.25) 161.99 (5.99) 0.000
BMI, kg/m? 27.07 (4.01) 27.17 (3.18) 27.01 (4.43) 0.359
Education
<13 years 1870 (83.3%) 684 (82.0%) 1186 (84.1%) 0.197
013 vyears 374 (16.7%) 150 (18.0%) 224 (15.9%)
Personal history
Health Status
Good 1410 (61.9%) 577 (67.3%) 833 (58.6%) 0.000
Poor 869 (38.1%) 280 (32.7%) 589 (41.4%)
Alcohol
Yes 288 (13.4%) 69 (8.5%) 219 (16.3%) 0.000
No 1863 (86.6%) 740 (91.5%) 1123 (83.7%)
Smoking
Yes 549 (23.9%) 195 (22.8%) 354 (24.6%) 0.326
No 1744 (76.1%) 660 (77.2%) 1084 (75.4%)
Physical Activity
Sedentary 436 (25.2%) 132 (19.3%) 304 (29.0%) 0.000
Moderate 1175 (67.8%) 479 (70.%0) 696 (66.3%)
High 121 (7.0%) 72 (10.5%) 49 (4.7%)
Measurement
Systolic BP, mmHg 140.80 (20.25) 140.94(19.30) 140.72(20.80) 0.799
DiastolicBP, mmHg 81.03(11.88) 82.86(11.01) 80.24 (12.29) 0.000
Cholesterol 6.36 (1.15) 6.10 (1.14) 6.52 (1.13) 0.000
Triglycerides 1.50 (0.83) 1.61 (0.98) 1.43 (0.72) 0.000
Glucose 5.49 (1.33) 5.64 (1.46) 5.40 (1.25) 0.000
Chronic diseases
Typell DM
Yes 61 (2.7%) 29 (3.4%) 32 (2.3%) 0.110
No 2196 (97.3%) 823 (96.6%) 1373 (977%)
Heart disease
Yes 250 (11.0%) 156 (18.2%) 94 (6.7%) 0.000
No 2018 (89.0%) 700 (81.8%) 1318 (93.3%)
Stroke
Yes 50 (2.2%) 26 (3.1%) 24 (1.7%) 0.036
No 2198 (97.8%) 823 (96.9%) 1375 (98.3%)
Hypothyroid
Yes 169 (8.1%) 15 (1.9%) 154 (12%) 0.000
No 1921 (91.9%) 791 (98.1%) 1130 (88%)
Osteoporosis
Yes 88 (3.9%) 9 (1.1%) 79 (5.6%) 0.000
No 2173 (96.1%) 844 (98.9%) 1329 (94.4%)
Arthrosis
Yes 527 (25.4%) 131 (16.6%) 396 (30.8%) 0.000
No 1550 (74.6%) 660 83.4%) 890 (69.2%)
BMD
TH BMD T5,gm/cnf 0.96 (0.14) 1.03 (0.13) 0.92 (0.13) 0.000
TH BMD T6, gm/cnd 0.93 (0.15) 1.01 (0.14) 0.88 (0.13) 0.000
FN BMD T5, gm/cm 0.89 (0.13) 0.94 (0.13) 0.85 (0.12) 0.000
FN BMD T6, gm/cm 0.85 (0.13) 0.92 0.14) 0.81 (0.12) 0.000
Absolute change TH, gm/cm -0.03 (0.04) -0.02 (0.04) -0.37 (0.05) 0.000
Absolute change FN, gm/ém -0.34 (0.05) -0.02 (0.05) -0.04 (0.05) 0.000
Percentage change TH, %/tm -3.08 (4.67) -1.62 (3.85) -3.95 (4.89) 0.000
Percetage change FN, %/ ém -3.81 (5.36) -2.58 (4.93) -4.54 (5.47) 0.000
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Absolute Annual change TH, gm/yr  -0.004 (0.007) -0.002 (0.006) -0.006 (0.007) 0.000

Absolute Annual change FN, gm/yr  -0.005 (0.007) -0.004 (0.007) -0.006 (0.007) 0.000
Annual % change H, %l/yr -0.47 (0.71) -0.25 (0.58) -0.60 (0.75) 0.000
Annual % change FN, %/yr -0.58 (0.82) -0.39 (0.75) -0.69 (0.84) 0.000

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes MefituFN: Femoral neck, TH: Total
hip*Measurements from Tromsg 20012002 (T5) and Tromsg VI (T6) included. Mean (SD) is reported for continuous
variable and number (%) is reported for categorical variable. Sample sizes vary by characteristics due to missing values.
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Table 2: Baseline characteristics of participants with and without DM

Variables Men Women

DM Non-DM P DM Non-DM P
Baseline Characteristics
Age, Years 64.93 (4.46) 64.97 (4.89) 0.967 64.31(4.83) 63.36(5.02) 0.287
BMI 29.46 (4.11) 27.08 (3.12) 0.000 28.63(5.03) 26.96 (4.41) 0.035
Education, years
<13 years 23 (82.1%) 654 (82.0%) 0.980 31 (100%) 1117 (83.7%) 0.010
013 years 5 (17.9%) 144 (18.0%) 0 (0.00%) 218 (16.3%)
Personal history
Health Status
Good 7 (24.1%) 567 (69.1%) 0.000 10 (32.3%) 812 (60.3%) 0.002
Poor 22 (75.9%) 253 (30.9%) 21 (67.7%) 535 (39.7%)
Alcohol
Yes 0 (0.0%) 69 (8.9%) 0.158 7 (22.6%) 207 (16.3%) 0.349
No 27 (100%) 706 (91.1%) 24 (77.4%) 1065 (83.7%)
Smoking
Yes 2 (7.1%) 192 (23.4%) 0.044 9 (28.1%) 335 (24.6%) 0.647
No 26 (92.9%) 627 (76.6%) 23 (71.9%) 1027 (75.4%)
Physical Activity
Sedentary 6 (26.1%) 125 (19.1%) 0.195 9 (37.5%) 288 (28.9%) 0.598
Moderate 17 (73.9%) 458 (69.9) 14 (58.3%) 662 (66.5%)
High 0 (0.0%) 72 (11.0%) 1 (4.2%) 45 (4.5%)
Systolic BP, mmHg 143.00(23.41) 140.92(19.22) 0.571 144.47(19.41) 140.66(20.6% 0.303
Diastolic BP, mmHg 80.07 (10.84) 82.46 (11.05) 0.253 77.69 (10.34) 80.36 (12.23) 0.220
Cholesterol 5.37 (1.19) 6.13 (1.13) 0.000 5.95(1.16) 6.54 (1.13) 0.003
Triglycerides 2.60 (2.17) 1.57 (0.90) 0.000 1.84 (0.86) 1.42 (0.71) 0.001
Glucose 8.85 (3.81) 5.52 (1.14) 0.000 8.65 (3.08) 5.31 (1.04) 0.000
BMD
TH BMD T5,gm/cn? 1.09 (0.13) 1.03 (0.13) 0.017 0.96 (0.14) 0.92 (0.13) 0.087
TH BMD T6, gm/cnt 1.07 (0.14) 1.01 (0.14) 0.041 0.91(0.13) 0.88 (0.13) 0.240
FN BMD T5, gm/cm 0.97 (0.11) 0.94 (0.13) 0.164 0.89 (0.13) 0.85(0.12) 0.092
FN BMD T6, gm/cm 0.95 (0.13) 0.91 (0.14) 0.225 0.84(0.11) 0.81(0.12) 0.232
Abso:#te change TH, -0.02 (0.04) -0.16(0.04) 0.535 -0.05(0.05) -0.04(0.04) 0.115
gm/c
Abso:gzte change FN, -0.03 (005) -0.02 (0.05) 0.792 -0.05(0.05) -0.04(0.05) 0.191
gm/c
P:]gcentage change TH, %/ -1.90 (3.85) -1.61(3.85) 0.688 -4.94(4.95) -3.92(4.88) 0.246
c
Pr(:]gcentage change FN, % -2.74 (5.74) -2.56 (4.90) 0.841 -5.35(5.22) -4.50(5.49) 0.385
c
Absolute Anial change -0.003(0.006) -0.002(0.006) 0.485 -0.01(0.01) -0.01(0.01) 0.114
TH, gm/yr
Absolute Annual change  -0.004(0.008) -0.004(0.007) 0.827 -0.01(0.01) -0.01(0.01) 0.202
FN, gm/yr
Annual % change TH, %/yr -0.30 (0.60) -0.25(0.58) 0.636 -0.75(0.76 -0.01 (0.01) 0.241
Annual % change FN, %/yr -0.41 (0.89) -0.39(0.74) 0.861 -0.81(0.79) -0.68(0.84) 0.398

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes MedljtéN: Femoral neck, TH: Totaith Mean (SD)

is reported for continuousaviable and number (%) is reported for categorical variable. Sample sizes vary by characteristics
due to missing valueishers exact test is used when any expected frequency is less than 1 or 20% of expected frequencies
are less than or equal to 5.
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Table 3: Baseline characteristics of participants with and without CVD

Variables Men Women

CVD Non-CVD P CVvD Non-CVD P
Baseline Characteristics
Age, Years 66.47(4.60) 64.64 (4.87) 0.000 66.38 (4.99) 63.17 (4.96) 0.000
BMI 27.96 (3.18) 26.98 (3.16) 0.000 27.94 (4.42) 26.93 (4.42) 0.033
Education, years
<13 years 133 (89.3%) 548 (80.5%) 0.011 83 (93.3%) 1072 (83.4%) 0.014
013 vyears 16 (10.7%) 133 (19.5%) 6 (6.7%) 214 (16.6%)
Personal history
Health Status
Good 75 (48.1) 500 (71.7%) 0.000 40 (44.4%) 785 (60.6%) 0.003
Poor 81 (51.9%) 197 (28.3%) 50 (55.6%) 510 (39.4%)
Alcohol
Yes 15 (10.3%) 54 (8.2%) 0.400 15(16.7%) 200 (16.4%) 0.949
No 130 (89.7%) 606 (91.8%) 75 (83.3%) 1019(83.6%)
Smoking
Yes 23 (14.9%) 172 (24.7%) 0.009 18 (19.4%) 327 (25.0%) 0.221
No 131 (85.1%) 525 (75.3%) 75 (80.6%) 980 (75.0%)
Physical Activity
Sedentary 25 (20.5%) 106 (19.0%) 0.905 19 (31.0%) 278 (28.9%) 0.908
Moderate 85 (69.7%) 392 (70.3%) 39 (63.9%) 642 (66.7%)
High 12 (9.8%) 60 (10.8%) 3 (4.9%) 43 (4.5%)
Systolic BP,mmHg 139.85 141.20 0.431 143.02 140.61 0.277

(19.69) (19.25) (22.60) (20.60)
DiastolicBP,mmHg 79.65 (10.55) 82.96 0.001 80.40 80.27(12.12) 0.921

(11.05) (14.08)

Cholesterol 5.39(1.14) 6.25(1.08) 0.000 5.77 (1.40) 6.58(1.09) 0.000
Triglycerides 1.67 (0.90) 1.59 (1.00) 0.341 1.58(0.91) 1.42(0.70) 0.033
Glucose 5.77(1.62) 5.61(1.42) 0.218 5.52(1.29) 5.39(1.24) 0.302
BMD
TH BMD T5,gmknt 1.03(0.13) 1.03(0.13) 0.735 0.91(0.13) 0.92(0.13) 0.799
TH BMD T6, gm/cnt 1.01(0.14) 1.01(0.14) 0.769 0.88(0.14) 0.88(0.13) 0.645
FN BMD T5, gm/cm 0.93(0.12) 0.94(0.13) 0.456 0.83(0.11) 0.86(0.12) 0.109
FN BMD T6, gm/cm 0.91(0.13) 0.92(0.14) 0.333 0.80(0.12) 0.81(0.12) 0.181
Absolute change TH, gm/ém -0.02 (0.05) -0.02 (0.04) 0.944 -0.04 (0.05) -0.04(0.05) 0.550
Absolute change FN, gm/ ém -0.03 (0.05) 0.02 (0.04) 0.421 -0.04 (0.04) 0.04 (0.05) 0.442
Percentage change TH, 9T -1.61(4.78) -1.62 (3.61) 0.965 -4.40(4.95) -3.93(4.88) 0.368
Percentage change FN, %/%r -2.87 (5.43) -2.49 (4.80) 0.385 -4.38(5.21) -4.56(5.49) 0.757
Absolute Annual change TH, -0.002 -0.002 0.835 -0.006 -0.006 0.760
gm/yr (0.007) (0.005) (0.007) (0.007)
Absolute Annual change FN, -0.004 -0.004 0.463 -0.005 -0.006 0.317
gm/yr (0.008) (0.007) (0.006) (0.007)
Annual % change TH, %/yr  -0.24 (0.73) -0.25 (0.55) 0.866 -0.65 (0.72) -0.60 (0.75) 0.542
Annual % change FN, %/yr  -0.43(0.82) -0.38(0.B) 0.418 -0.65(0.77) -0.70(0.85) 0.586

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes MedljtéN: Femoral neck, TH: Totaith Mean (SD)

is reported for continuous variable and number (%) is reported for categorical variable. Saesplarsi by characteristics
due to missing valueishers exact test is used when any expected frequency is less than 1 or 20% of expected frequencies
are less than or equal to 5.
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Table 4: Baseline characteristics of participantswith and without Cerebral Stroke

Variables Men Women

Stroke No Stroke P Stroke No Stroke P
Baseline Characteristics
Age, Years 65.50 (4.89) 64.95(4.87) 0.573 63.96 (4.96) 63.35(5.02) 0.555
BMI 27.80 (2.86) 27.13(3.20) 0.291 28.10(5.79) 26.98 (4.41) 0.223
Education, years
<13 years 21 (84.0%) 655 (82.0%) 1.000 18 (81.8%) 1126(83.9%) 0.770
013 vyears 4 (16.0%) 144 (18.0%) 4 (18.2%) 216 (16.1%)
Personal history
Health Status
Good 11 (44.0%) 561 (68.3%) 0.016 6 (25.0%) 814 (60.4%) 0.001
Poor 14 (56.0%) 260 (31.7%) 18 (75.0%) 534 (39.6%)
Alcohol
Yes 2 (8.0%) 66 (8.5%) 1.000 4 (17.4%) 209 (16.4%) 0.782
No 23 (92.0%) 708 (91.5%) 19 (82.6%) 1066(83.6%)
Smoking
Yes 6 (23.1%) 187 (22.9%) 0.979 4 (16.7%) 336 (24.7%) 0.367
No 20 (76.9%) 631 (77.1%) 20 (83.3%) 1027(75.3%)
Physical Activity
Sedentary 5 (26.3%) 125 (19.1%) 0.276 5 (27.8%) 289 (28.9%) 1.000
Moderate 14 (73.7%) 459 (70.0%) 13 (72.2%) 664 (66.5%)
High 0 (0.0%) 72 (11.0%) 0 (0.0%) 46 (4.6%)
Systolic BP,mmHg 145.81(17.25) 140.83(19.39) 0.197 140.04(20.43) 140.70(20.6p 0.878
DiastolicBP,mmHg 85.65 (9.19) 82.24 (11.07) 0.120 80.50(13.22) 80.23 (12.20) 0.915
Cholesterol 5.62 (1.20) 6.12 (1.13) 0.029 6.18(1.15) 6.53 (1.13) 0.126
Triglycerides 1.71 (1.08) 1.61 (0.98) 0.600 1.51(0.70) 1.42 (0.70) 0.563
Glucose 5.64 (.03) 5.64 (1.48) 1.00 5.67(1.31) 5.40 (1.24) 0.291
BMD
TH BMD T5,gm/cn? 1.02 (0.12) 1.03(0.13) 0.807 0.91(0.13) 0.92 (0.13) 0.881
TH BMD T6, gm/cnt 1.00 (0.11) 1.01 (0.14) 0.555 0.88(0.15) 0.88 (0.13) 0.899
FN BMD T5, gm/cm 0.93 (0.12) 0.94 (0.13) 0.715 0.85(0.13) 0.85(0.12) 0.767
FN BMD T6, gm/cm 0.90 (0.112) 0.92 (0.14) 0.413 0.81(0.13) 0.81(0.12) 0.729
Abso:gzte change TH, -0.03 (0.04) -0.02(0.04) 0.175 -0.04 (0.06) -0.04(0.04) 0.944
gm/c
Abso:gzte change FN, -0.04(0.05) -0.02 (0.05) 0.158 -0.04 (0.04) -0.04(0.05) 0.925
gm/c
Pr(:]gcentage change TH, %/ -2.42 (3.45) -1.60(3.86) 0.286 -3.97(6.95) -3.92(4.83) 0.962
c
Pr(:]gcentage change FN, %/ -3.74 (5.18) -2.53(4.92) 0.217 -4.77(5.12) -4.51(5.48) 0.824
c
Absolute Annual change -0.004 -0.002 0.197 -0.006 (0.01) -0.006 0.994
TH, gm/yr (0.005) (0.006) (0.007)
Absolute Annual change  -0.005 -0.003 0.177 -0.006 -0.006 0.877
FN, gm/yr (0.007) (0.007) (0.007) (0.007)
Annual % change TH, %/yr -0.36 (0.51) -0.24 (0.59) 0.312 -0.62(1.14) -0.60(0.73) 0.904
Annual % change FN, %/yr -0.56 (0.77) -0.38 (0.75) 0.239 -0.73(0.82) -0.69(0.84) 0.779

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Medljt&N: Femoral neck, TH: Totaith Mean (SD)

is reportedor continuous variable and number (%) is reported for categorical variable. Sample sizes vary by characteristics
due to missing valueishers exact test is used when any expected frequency is less than 1 or 20% of expected frequencies
are less than omeal to 5.
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Table 5: Baseline characteristics of participants with and without Hypothyroidism

Variables Men Women

Hypothyroid  Hypothyroid P Hypothyroid  Hypothyroid P

+ - + -

Age, Years 66.13 (4.24) 64.88(4.90) 0.325 63.76 (5.®) 63.20 (4.95) 0.192
BMI 27.85(4.20) 27.14(3.12) 0.386 27.44(4.29) 26.90(4.39) 0.151
Education, years
<13 years 15 (100%) 628 (81.7%) 0.087 128 (85.3%) 919 (83.2%) 0.518
013 vyears 0 (0.0%) 141 (18.3%) 22 (14.7%) 185 (16.8%)
Personal histay
Health Status
Good 71 (47.7%) 686 (61.5%) 0.531 9 (60.0%) 533 (67.6%) 0.001
Poor 78 (52.3%) 429 (38.5%) 6 (40.0%) 255 (32.4%)
Alcohol
Yes 1 (6.7%) 64 (8.3%) 0.821 27 (18.9%) 169 (15.3%) 0.269
No 14 (93.3%) 708 @1.7%) 116 (81.1%) 935 (84.7%)
Smoking
Yes 3 (20.0%) 179 (22.7%) 1.000 27 (17.8%) 282 (25.2%) 0.045
No 12 (80.0%) 608 (77.3%) 125 (82.2%) 838 (74.8%)
Physical Activity
Sedentary 3 (30.0%) 124 (19.5%) 0.678 29 (26.6%) 239 (28.3%) 0.914
Moderate 6 (60.0%) 443 (69.8%) 75 (68.8%) 568 (67.3%)
High 1 (10.0%) 68 (10.7%) 5 (4.6%) 37 (4.4%)
Systolic BP,mmHg 143.93 (18.98) 140.86(18.96) 0.534 138.16 (19.80) 140.85(20.75) 0.129
Diastolic BP,mmHg 88.07 (11.87) 82.31(10.95) 0.045 79.61(11.31) 80.18(12.36) 0.588
Cholesterol 5.74 (1.04) 6.10 (1.13) 0.214 6.56 (1.29) 6.52 (1.10) 0.692
Triglycerides 1.39 (0.60) 1.61 (0.95) 0.368 1.52 (0.68) 1.42 (0.74) 0.129
Glucose 5.69 (1.21) 5.65 (1.49) 0.915 5.30(1.04) 5.42 (1.31) 0.270
BMD
TH BMD T5,gm/cn? 1.03 (0.95) 1.03 (0.13) 0.999 0.92 (0.13) 0.92 (0.13) 0.948
TH BMD T6, gm/cnt 1.01 (0.12) 1.02 (0.14) 0.860 0.88 (0.13) 0.88 (0.13) 0.629
FN BMD T5, gm/cm 0.93 (0.80) 0.94 (0.13) 0.790 0.86 (0.12) 0.86 (0.12) 0.949
FN BMD T6, gm/cm 0.90 (0.112) 0.92 (0.14) 0.670 0.81 (0.12) 0.82 (0.12) 0.772
Abso:gzte change TH, -0.02 (0.04) -0.02 (0.04) 0.502 -0.04 (0.05) -0.04 (0.04) 0.216
gm/c
Abso:]lizte change FN, -0.03 (0.05) -0.02 (0.05) 0.595 -0.04 (0.05) -0.04 (0.05) 0.379
gm/c
Percr??tagehange TH, -2.24 (3.84) -1.55 (3.78) 0.479 -4.46 (5.86) -3.91 (4.68) 0.181
%/ ¢
Percs?tage change FN, -3.33(5.02) -2.49 (4.88) 0.512 -5.00 (5.29) -4.50 (5.39) 0.286
%/ ¢
Absolute Annual change -0.003 (0.006) -0.002 (0.006) 0.467 -0.006 (0008) -0.006 (0.007) 0.184
TH, gm/yr
Absolute Annual change -0.004 (0.007) -0.003 (0.007) 0.604 -0.007 (0.007) -0.006 (0.007) 0.353
FN, gm/yr
Annual % change TH, -0.35 (0.57) -0.23 (0.57) 0.449 -0.69 (0.89) -0.59 (0.72) 0.156
%lyr
Annual % change FN,  -0.50 Q.72) -0.37 (0.74)  0.522 -0.76 (0.81) -0.69 (0.83)  0.269

%l/yr

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Medljt&N: Femoral neck, TH: Totalth Mean (SD)

is reported for continuous variable and number (%) is reported for categoriedl@aBample sizes vary by characteristics

due to missing valueishers exact test is used when any expected frequency is less than 1 or 20% of expected frequencies
are less than or equal to 5.

40



Table 6: Adjusted and unadjustedAbsdute annual change and Annualsed percentage change in Total hip BMD withlrronic diseases among women.

DM CVD Stroke Hypothyroidism
Total Hip Change (CI) P Change (CI) P Change (ClI) P Change (ClI) P
Absolute Annual Change
Unadjusted radel -0.002 ¢0.0040.000) 0.114 0.000 ¢0.0020.001) 0.760 -0.00001140.0030.003) 0.994 -0.001 ¢0.0020.000) 0.184
Multivariate model -0.002 ¢0.0040.000) 0.102 0.000 ¢0.0020.001) 0.535 -0.000054{0.0030.003) 0.969 -0.001 ¢0.0020.000) 0.164
Multivariate modéel -0.002 ¢0.0040.001) 0.193 0.000 ¢€0.0020.001) 0.686 -0.000057{0.0030.003) 0.967 -0.001 ¢0.0020.000) 0.171
Multivariate mod€l -0.002 ¢0.0040.001) 0.124 -0.001 ¢0.0020.001) 0.428 0.000 ¢0.0030.002) 0.790 -0.001 ¢0.0020.000) 0.097
Multivariate modél -0.000093{0.0030.003) 0.949 -0.002 ¢0.0040.000) 0.034* 0.002 ¢0.0020.005) 0.321 -0.001 ¢0.0030.000) 0.049*
Multivariate model 0.000 ¢0.0030.003) 0.918 -0.002 ¢0.0030.000) 0.083 0.002 ¢0.0010.005) 0.230 -0.001 ¢0.0030.000) 0.034*
Annual % change
Unadjusted model -0.16 €0.4170.105) 0.241 -0.05 ¢0.2040.107) 0.542 -0.02 ¢0.3180.281) 0.904 -0.09 ¢0.2150.034) 0.156
Multivariate model -0.16 €0.4190.104) 0.237 -0.06 ¢0.2130.102) 0.489 -0.02 ¢0.3260.280) 0.897 -0.09 ¢0.2160.034) 0.153
Multivariate modél -0.14 ¢€0.4020.120) 0.289 -0.05 £0.2070.108) 0.540 -0.02 €0.3190.280) 0.896 -0.09 €0.2140.035) 0.157
Multivariate model -0.17 €0.4230.088) 0.196 -0.08 €0.2360.077) 0.319 -0.05 £0.35030.242) 0.720 -0.11 €0.2290.016) 0.088
Multivariate modél 0.001 ¢0.3080.310) 0.995 -0.23 €0.426 -0.038) 0.019* 0.17 €0.1950.525) 0.367 -0.15 €0.298 -0.006)  0.041*
Multivariate model 0.001 €0.336:0.337) 0.997 -0.20 £0.3980.000) 0.050*  0.20 £0.16060.560) 0.276 -0.16 £0.308 -0.014) 0.032*

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Me#ljtEN: Femoral neck, TH: Totairh ®Adjusted for age® Adjusted for age and baseline BMDAdjusted forage,
baseline BMD and BMI Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health $fatjissted for age, baseline BMD, BMI, smoking, physical activity,
education, health status, cholesterol, BP, triglycerides aedsgiuln multivariate moded G| ucosed is included only for D M. * pP<0.05.
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Table 7: Adjusted and unadjusted Absolute anual change and Annualised percentagchange in Total hip BMD with dironic diseases among men.

DM CVD Stroke Hypothyroidism
Total Hip Change (CI) P Change (CI) P Change (ClI) P Change (ClI) P
Absolute Annual Change
Unadjusted model -0.001 ¢0.0030.001) 0.485 0.000 ¢0.00%:0.001) 0.835 -0.001 ¢0.0040.001) 0.197 -0.001 ¢0.0040.002) 0.467
Multivariate model -0.001 (0.0020.001) 0.494 0.000 ¢0.0010.001) 0.510 -0.001 ¢0.0040.001) 0.216 -0.001 ¢0.0040.002) 0.520
Multivariate modéel -0.001 ¢0.0030.001) 0.327 0.000 ¢0.0010.001) 0.513 -0.001 ¢0.0040.001) 0.222 -0.001 ¢0.0040.002) 0.510
Multivariate modél -0.001 €0.0040.001) 0.209 0.000 ¢0.00%10.001) 0.735 -0.001 ¢0.0040.001) 0.188 -0.001 ¢0.0040.002) 0.468
Multivariate modél -0.001 ¢0.0030.002) 0.579 0.000 ¢0.0010.001) 0.655 -0.002 ¢0.0050.001) 0.116 -0.001(-0.0050.002) 0.514
Multivariate model -0.002 ¢0.0050.001) 0.220 -0.000040{0.00%:0.001) 0.952 -0.002 ¢0.0050.001) 0.112 -0.001 ¢0.0050.002 0.529
Annual % change
Unadjusted model -0.05 €0.2740.167) 0.636 0.01 ¢0.0930.111) 0.866 -0.12(-0.3460.111) 0.312 -0.11 ¢0.4070.180) 0.449
Multivariate model -0.05 ¢€0.2700.168) 0.649 0.04 ¢0.0680.138) 0.504 -0.11 ¢0.3370.117) 0.343 -0.10¢0.3920.194) 0.507
Multivariate modél -0.10 €0.3120.120) 0.384 0.03 ¢0.0670.135) 0.507 -0.12 (-0.3300.118) 0.353 -0.10¢0.3900.188) 0.491
Multivariate model -0.13 €0.3430.092) 0.258 0.02 ¢0.0830.121) 0.719 -0.12 ¢0.3460.107) 0.308 -0.11 ¢0.4000.178) 0.451
Multivariate modéel -0.06 €0.3240.205) 0.657 0.04 ¢0.0880.158) 0.574 -0.18 (-0.4560.100) 0.211 -0.10 ¢0.4660.262) 0.582
Multivariate model -0.16 €0.4530.125) 0.258 0.001 ¢€0.1290.131) 0.986 -0.18 £0.4540.099) 0.207 -0.10 £0.4660.266) 0.592

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus; Fiimoral neck, TH: Totalip. 2Adjusted for age® Adjusted for age and baseline BMDAdjusted for age,
baseline BMD and BMI Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health $fatjissted for age, baselineM®, BMI, smoking, physical activity,
education, health status, cholesterol, BP, triglycerides and glucose. In multivariatedn@delu c o s e 0
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Table 8: Adjusted and unadjusted Absolute anual change anl Annualised percentage lsange in Femoral neck BMD with d&ironic diseases among women.

DM CVD Stroke Hypothyroidism
Femoral neck Change (ClI) P Change (ClI) P Change (Cl) P Change (Cl) P
Absolute Annual Change
Unadjusted model -0.002 ¢0.04-0.001) 0.202  0.001 ¢0.00%0.002) 0.317 0.000 ¢0.0030.003) 0.877 -0.001¢0.0020.001) 0.353
Multivariate model -0.002 ¢0.0040.001) 0.155 0.000 ¢0.0010.002) 0.804 0.000 ¢0.0030.003) 0.816 -0.001 ¢0.0020.001) 0.267
Multivariate modéel -0.001 ¢0.0040.001) 0.367 0.000 ¢0.0010.002) 0.755 0.000 ¢0.0030.002) 0.781 -0.001 ¢0.0020.001) 0.307
Multivariate modél -0.001 ¢0.0040.001) 0.332 0.00009540.00:0.002) 0.902 0.000 ¢0.0030.002) 0.735 -0.001 ¢0.0020.000) 0.257
Multivariate modél 0.000 ¢0.0030.003) 0.903 -0.001 ¢0.0030.001) 0.311 0.000 ¢0.0030.004) 0.815 -0.001 ¢0.0020.001) 0.271
Multivariate model -0.001 ¢0.0040.003) 0.751 -0.001 ¢0.0030.001) 0.383 0.001 ¢0.0030.004) 0.716 -0.001 ¢0.0020.000) 0.201
Annual % change
Unadjusted model -0.13 €0.4220.168) 0.398 0.05 ¢€0.1270.225) 0.586 -0.05 ¢0.3880.291) 0.779 -0.08 ¢£0.2180.061) 0.269
Multivariate model -0.14 ¢0.4360.153) 0.346  0.002 ¢0.1750.180) 0.980 -0.06 ¢0.3960.280) 0.737 -0.09 £0.2260.052) 0.218
Multivariate modél -0.10 ¢0.3850.198) 0.529 0.01¢0.1710.181) 0.955 -0.06 ¢0.3960.273) 0.719 -0.08 £0.2230.055) 0.240
Multivariate model -0.11 ¢0.3980.186) 0.477 -0.01 ¢0.19G0.163) 0.882 -0.07 £0.408-0.261) 0.664 -0.09 ¢0.2280.047) 0.197
Multivariate modél -0.002 ¢0.3460.341) 0.989 -0.14 (0.3550.077) 0.207  0.03 (0.3680.432) 0.875 -0.11 ¢0.27%0.050) 0.176
Multivariate modei -0.03 €0.4000.348) 0.891 -0.13 ¢0.3530.091) 0.248  0.05 £0.3460.455) 0.790 -0.12 ¢0.2860.037) 0.131

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes MetijtEN: Femoral neck, TH: Totaith ®Adjusted for age® Adjusted for age and baseline BMDAdjusted for age,
baseline BMD and BMI® Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health &tatjusted for age, baseline BMD, BMI, smoking, physical activity,

education, health status, cholesterol, BP, triglycerides and glucose. In multivariatédnédelc o s e &
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Table 9: Adjusted and unadjusted Absolute anual change and Annualised percentagenange in Femoral neck BMD with dronic diseases among men.

DM CVD Stroke Hypothyroidism
Femoral neck Change (ClI) P-value Change (CI) P-value Change (CI) P-value Change (CI) P-value
Absolute Annual Change
Unadjusted model 0.000 ¢0.0030.002) 0.827 0.000 €0.0020.001) 0.463  -0.002 ¢0.0050.001) 0.177  -0.001 ¢0.0040.003) 0.604
Multivariate modél 0.000 ¢0.0030.002) 0.830 0.000 ¢0.0020.001) 0.516  -0.002 ¢0.0050.001) 0.182  -0.001 ¢0.0040.003) 0.610)
Multivariate modéel 0.000 ¢0.0030.002) 0.823 0.000 ¢0.0020.001) 0.516  -0.002 ¢0.0050.001) 0.183  -0.001 ¢0.0040.003) 0.612
Multivariate modél 0.000 ¢0.0030.002) 0.802 0.000 €0.0020.001) 0.493  -0.002 ¢0.0050.001) 0.181  -0.001 ¢0.0040.003) 0.625
Multivariate modél 0.000 ¢0.0030.003) 0.884 0.000 ¢0.0020.001) 0.577  -0.005 ¢0.008 - 0.001) 0.008* -0.001L (-0.0050.004) 0.684
Multivariate model -0.001 €0.0040.003) 0.624  -0.001 ¢0.0020.001) 0.361  -0.005 ¢0.008 -0.001) 0.006* -0.001 ¢0.0050.004 0.685
Annual % change
Unadjusted model -0.03 €0.3080.258) 0.861  -0.05¢0.1850.077) 0.418 -0.18 €0.4700.117) 0.239  -0.12 ¢(0.5030.256)  0.522
Multivariate model -0.02 €0.3070.259) 0.866  -0.05¢0.1770.088) 0.508 -0.17 £0.460.121) 0.248 -0.12 ¢(0.4990.261) 0.538
Multivariate modél -0.04 €0.3210.244) 0.790  -0.05¢0.1770.087) 0.507 -0.17 €0.4620.123) 0.256  -0.12 (0.4970.261) 0.542
Multivariate model -0.04 €0.3280.243) 0.770  -0.05¢0.1810.086) 0.486  -0.17 €0.4640.122) 0.253  -0.12 ¢0.4950.264)  0.551
Multivariate modéel 0.03 €0.3190.375) 0.875 -0.04 ¢(0.1980.125) 0.658 -0.46 €0.82% -0.102) 0.012* -0.11 ¢0.5830.370) 0.653
Multivariate model -0.09 €0.4680.292) 0.651  -0.07 £0.2420.098) 0.406 -0.48 £0.841 -0.117) 0.010* -0.11 ¢0.5920.375) 0.659

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabeldsllitus, FN: Femoral neck, TH: Totaith ®Adjusted for age® Adjusted for age and baseline BMDAdjusted for age,
baseline BMD and BMI Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health $fatjusted for agebaseline BMD, BMI, smoking, physical activity,

education, health status, cholesterol, BP, triglycerides and glucose. In multivariatedn@delu c o s e 0
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Table 10: Comparison of the mean differerce in BMD among females with no disease, one disease and two diseases

Variables 0 1 2 P

TH BMD T5, gm/cnf 0.92 (0.13) 0.92 (0.14) 0.92 (0.10) 0.935
TH BMD T6, gm/cnf 0.88 (0.13) 0.88 (0.14) 0.87 (0.112) 0.942
FN BMD T5, gm/cm 0.85 (0.12) 0.85 (0.13) 0.85 (0.81) 0.951
FN BMD T6, gm/cm 0.82 (0.11) 0.81(0.12) 0.81 (0.08) 0.827

Absolute Annual change TH, gm/yr ~ -0.006 (0.007) -0.006 (0.008) -0.007 (0.006) 0.269
Absolute Annual change FN, gm/yr  -0.006 (0.008) -0.006 (0.008) -0.006(0.006) 0.781
Annual % change TH, %/yr -0.59 (0.72) -0.65 (0.88) -0.79 (0.69) 0.206
Annual % change FN, %/yr -0.68 (0.85) -0.74 (0.81) -0.70 (0.74) 0.650

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neckTotdl HipMean (SD)
is reported for continuous variable. Sample sizes vary by characteristics due to missing values.

Table 11: Comparison of the mean difference in BMD among males with no disease, one disease and two diseases

Variables 0 1 2 P

TH BMD T5, gm/cnd 1.03 (0.13) 1.02 (0.13) 1.07 (0.12) 0.331
TH BMD T6, gm/cnt 1.01 (0.14) 1.01 (0.14) 1.04 (0.14) 0.638
FN BMD T5, gm/cm 0.94 (0.13) 0.93(0.12) 0.95 (0.10) 0.812
FN BMD T6, gm/cm 0.92 (0.14) 0.91 0.13) 0.91 (0.13) 0.732

Absolute Annual change TH, gm/yr  -0.002 (0.005) -0.002 (0.007) -0.004 (0.007) 0.236
Absolute Annual change FN, gm/yr  -0.004 (0.007) -0.004 (0.007) -0.005 (0.008) 0.420
Annual % change TH, %l/yr -0.25 (0.55) -0.23 (0.68) -0.44 (068) 0.260
Annual % change FN, %/yr -0.38 (0.73) -0.41 (0.80) -0.60 (0.89) 0.365

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes MedijteN: Femoral neck, TH: TotalgMean (SD)
is reported for continuous variable. Sample sizes varhbyacteristics due to missing values.
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Table 12 Adjusted and unadjusted Absolute anual change and Annualsed percentage change in Totalip with single or multiple chronic diseases among women.

1 2
Total Hip Change (© P-value Change (CI) P-value
Absolute Annual Change
Unadjusted model -0.001 ¢0.00%0.000) 0.253 -0.002 ¢0.0040.001) 0.223
Multivariate model -0.0020.000) 0.178 -0.002 ¢0.0050.001) 0.155
Multivariate modél -0.001 ¢0.00%0.000) 0.248 -0.002¢-0.0040.001) 0.207
Multivariate model -0.001 ¢0.0020.000) 0.092 -0.002 ¢0.0050.001) 0.152
Multivariate modél -0.001 ¢0.0020.001) 0.275 -0.004 ¢0.007 -0.001) 0.023*
Multivariate model -0.001 ¢0.0020.001) 0.363 -0.004 ¢0.007 -0.001) 0.023*
Annual % change
Unadjusted model -0.06 €0.1640.039) 0.228 -0.20 €0.4940.086) 0.168
Multivariate model -0.07 €0.1690.036) 0.201 -0.22 £0.5070.076) 0.147
Multivariate modél -0.06 €0.165 0.039) 0.229 -0.21 ¢€0.4970.085) 0.166
Multivariate modél -0.09 €0.1910.012) 0.083 -0.23 £0.5160.059) 0.119
Multivariate modél -0.08 €0.1990.047) 0.227 -0.43 €0.772 -0.088) 0.014*
Multivariate modéel -0.07 €0.1900.061) 0.314 -0.44 €0.788 -0.088) 0.014*

BMD: Bone Mineral Density, BMIBody Mass Index, DM: Diabetes MellguFN: Femoral neck, TH: Totairh ®Adjusted for age® Adjusted for age and baseline BMDAdjusted for age,
baseline BMD and BMI Adjusted for age, baseline BMD, BMI, smoking, physical activity, education eaithistatus’ Adjusted for age, baseline BMD, BMI, smoking, physical activity,
education, health status, cholesterol, BP, triglycerides and glucose. In multivariattdnGdelu cos ed i s i ncluded only for D M. * P<0.05.
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Table 13 Adjusted and unadjusted Absolute anual change and Annualsed percentage change in Totalip with single or multiple chronic diseases among men.

1 2
Total Hip Change (CI) P-value Change (CI) P-value

Absolute Annual Change

Unadjusted model 0.000 €0.00%0.001) -0.776 -0.002 ¢0.0040.000) 1.000
Multivariate model 0.000 ¢0.0010.001) 0.529 -0.002 ¢0.0040.001) 0.153
Multivariate modéel 0.000 ¢0.0010.001) 0.517 -0.002 ¢0.0040.000) 0.098
Multivariate modél 0.000 ¢0.0010.001) 0.799 -0.002 ¢0.0050.000) 0.067
Multivariate modél 0.000 ¢0.0010.001) 0.823 -0.002 ¢0.0050.001) 0.174
Multivariate model 0.000 ¢0.00%0.001) 0.702 -0.003 ¢0.0060.000) 0.080
Annual % change

Unadjusted model -0.05 €0.1690.060) 0.354 -0.02 €0.3420.312) 0.929
Multivariate model -0.07 €0.1690.036) 0.201 -0.22 €0.507*0.076) 0.147
Multivariate modél 0.04 €0.0550.135) 0.413 -0.20 €0.4470.041) 0.102
Multivariate model 0.02 ¢0.0750.118) 0.659 -0.23 £0.469-0.020) 0.072
Multivariate modé 0.03 €0.087%0.147) 0.612 -0.19 €0.5000.112) 0.213
Multivariate modéel -0.01 €0.1300.115) 0.905 -0.26 €0.5740.052) 0.102

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Fehmaek, TH: Total Ip. 2Adjusted for age® Adjusted for age and baseline BMDAdjusted for age,
baseline BMD and BMI Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health $fatjusted for age, baseline BMD, BMimoking, physical activity,
education, health status, cholesterol, BP, triglycerides and glucose. In multivariattdnGdelu cos ed i s i ncluded only for D M.
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Table 14: Adjusted and unadjusted Absolute anual change and Annualsed percentage change inémoral neck with single or multiple chronic diseases among women.

1 2
Femoral neck Change (CI) P-value Change (ClI) P-value
Absolute Annual Change
Unadjusted model 0.000 €0.00%0.001) 0.487 0.000078 {0.0030.003) 0.958
Multivariate model -0.001 ¢0.0020.000) 0.248 -0.001 ¢0.0030.002) 0.684
Multivariate modéel 0.000 ¢0.0010.000) 0.314 0.000 ¢0.0030.003) 0.875
Multivariate modél -0.001 ¢0.0020.000) 0.224 0.000 ¢0.0030.002) 0.834
Multivariate malef’ 0.000 €0.0020.001) 0.431 -0.002 ¢0.0050.002) 0.341
Multivariate model -0.001 ¢0.0020.001) 0.403 -0.002 ¢0.0050.002) 0.319
Annual % change
Unadjusted model -0.05 €0.1690.060) 0.354 -0.02 €0.3420.312 0.929
Multivariate model -0.07 (-0.1880.041) 0.211 -0.07 €0.3960.258) 0.678
Multivariate modél -0.07 €0.1810.046) 0.246 -0.05 €0.3690.279) 0.785
Multivariate model -0.08 €0.1950.033) 0.164 -0.06 €0.3790.268) 0.737
Multivariate modéel -0.07 €0.2090.064) 0.297 -0.23 £0.6080.149) 0.235
Multivariate model -0.08 €0.2160.062) 0.275 -0.24 €0.6280.146) 0.222

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes MetijtEN: Femoral neck, TH: Totaith ®Adjusted for age® Adjusted for age and baseline BMDAdjusted for age,
baseline BMD and BMI Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health $fatjissted for age, baseline BMD, BMI, smoking, physical activity,
education, health status, cholesterol, BP,ytoglides and glucose. In multivariate méaelG| ucosed is included only for D M.
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Table 15: Adjusted and unadjusted Absolute anual change and Anualised percentage change inédmoral neck with single or multiple chronic diseaseamong men.

1 2

Femoral neck Change (CI) P-value Change (CI) P-value
Absolute Annual Change

Unadjusted model 0.000 €0.0020.001) 0.536 -0.002 ¢0.0050.001) 0.226
Multivariate model 0.000 ¢0.0010.001) 0.582 -0.002 ¢0.0050.001) 0.244
Multivariate modéel 0.000 ¢0.0010.001) 0.583 -0.002 ¢0.0050.001) 0.242
Multivariate modél 0.000 €0.0020.001) 0.567 -0.002 ¢0.0050.001) 0.238
Multivariate modél -0.001 ¢0.0020.001) 0.369 -0.002 ¢0.0060.001) 0.235
Multivariate model -0.001 ¢0.0030.000) 0.164 -0.003 ¢0.0070.001) 0.125

Annual % change

Unadjusted model -0.03 ¢€0.1580.090) 0.590 -0.22 ¢0.5390.099) 0.176
Multivariate model -0.03 €0.1520.098) 0.675 -0.21 €0.5280.112) 0.202
Multivariate modél -0.03 ¢€0.15%0.098) 0.677 -0.22 ¢0.5360.102) 0.183
Multivariate mod€ -0.03 ¢€0.1550.098) 0.661 -0.22 ¢0.5400.102) 0.180
Multivariate modél -0.06 €0.2090.097) 0.473 -0.24 ¢0.6460.157) 0.232
Multivariate modei -0.10 €0.2620.061) 0.222 -0.32 €0.7340.088) 0.124

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes MetijtEN: Femoral neck, TH: Totaith ®Adjusted for age® Adjusted for age and baseline BMDAdjusted for age,
baseline BMD and BMI Adjusted for age, baseline BMD, BMin®king, physical activity, education and health stdtasjusted for age, baseline BMD, BMI, smoking, physical activity,
education, health status, cholesterol, BP, triglycerides and glucose. In multivariatéénédelc o s ed i s i ncluded only for DM
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APPENDICES

Health
survey

Personal invitation

Do not write here:
E13 (Municipality)  (County) (Country) E15 (Mark)
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El. YOUR OWN HEALTH

What is your current state of health?(Tick only once)

Poor Not so good Good

1 2 3 4
O [ [ O
T

Very good

Do you have, or have you had?: Age first

time

Asthma D

Chronic bronchitis’emphysema

Fibromyalgia/chronic pain symdme .....

Psychological problems for which you
have sought help .......ccocvvvnivninines

A heart attack

Angina pectoris (heart cramp) ...............

0 O o o oo o o
O O O o o o g O odsg

Cerebral stroke/bm haemorrhage ........

Do you get pain or discomfort in the chest whenYes No

Walking up hills, stairs, or walking fast on level ground? D D

If you get such pain, do you usually:
Stop?

Dl

Slow down? Carry on at the same pace?

[] 2 []3

Yes No
If you stop, does the pain disappear
WIthin 20 MINUEES? w.vvvvvvvvveerrssmssssrssssversrssnnnns D D
Yes No

O

Can such pain occur even if you are at rest?....

E2. ILLNESS IN THE FAMILY I|

Have one or more of your parents or siblings had: T
Don't

A heart attack (heart wousgor YesNo know

angina pectoris (heart cramp) .........cooeveee.

o o

Tick for the relatives who have or have

had any of the illnesses(Tick for each line)
None
Mother Father Brother Sister Child of these

Cerebral stroke or

brain haemorrhage ... D D D D D D
Heart attack

before age of 60 years

2
:
0000
0000
OO0 00
0000

R O
100 OO

E3. COMPLAINTS

Below is a list of various problems.
Have you experienced any of this during the last week
(including today)?

No Little
complaint complaint

Pretty
much

Very

(Tick once for each line) much

Sudden fear without reason

Felt afraid or anxious ....................
Faintness or dizziness ..................
Felt tense or upset .........cccoveeireen.
Tend to blame yourself ..................
Sleeping problems..........cccccovvnne

Depressed, sad ........ccccoeveevineinnenns

Feeling of being useless, worthless ..

Feeling that everything is a struggle

Feeling of hopelessness with regard
to the future.

O0O00000000n
OOooDoOoOoOoooo
LOOOOOooOoooo
OooDoo00oooo

E4. TEETH, MUSCLE AND SKELETON

How many teeth hare you lost/extracted™Number of teeth
(disregard milkteeth and wisdom teeth)

Have you been bothered by pain and/or stiffness in muscles and
joints during the last 4 weeks?
No Little Severe
complaint complaint complaint

Neck / shoulders ................

Arms, hands............ccccceeeene
Upper part of the back ..........
Lumbar regions ............cccuue.
Hips, legs, feet ......ccccceevvinnnes

Other places.........cccccvvvieiinnns

N O I R O O A
N I O O A
N O O O A

1

Age
Have you ever had last time

Yes No

Fracture in wrist/forearm? D D

If any relatives have diabetes, at what age did they gdiabetes
(if for e.g. many siblings, consider the one who

got it earliest in life) Brother's

pont know. Mother's age Father's ag®®
not applicable

[

Sister's

age Child's age
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HIp fracture?.......cceevieeiie e D D

Have you fallen down duringthe last year? (Tick once only)

No Yes, 12 times Yes, more than 2 tim
(11 (12 [13
ES5. EXERCISE AND PHYSICAL ACTIVITY

How has your physical activity been during thidast year?
Think of a weekly average for the yeAnswer both

questions.
Hours per week
None Less than 1 1-2 3 or mor¢

Light activity
(not sweating/out of breath).. D D D D
Hard physical activity
(sweating/out of breath)......... D Dz D3 D

1 4

E6. BODY WEIGHT

Estimate your body weight when you
were 25 years old:
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Number of years

E7.EDUCATION E9.SMOKING

Fat fish (e.g. salmgn

How many years of education have you How many hours a day do you normally spend
completed? in smoke-filled rooms? Number of total hours
(include all the years you have attended school or studied)
Yes No
ES8. FOOD AND BEVERAGES Did any of the adults smoke at home ] H
while you were growing up? ........cccceeveevieeenns
How often do you usually eat these fais? Do you currently, or did you previously live togeher Yes No
(Tick once for each line) with a daily smoker after your 20" birthday? ] ]
Rarely 1-3 times 1-3times 4-6 times 1-2 times 3 times o Yes
/never /month /week /week  /day more /day
Fruit, berries ........... [] [] ] [] [] [] now Ne\\(/gf’ previously
Do you/did you smoke daily? .................
Cheese (all types) ... L] ] ] [] ] ] [ L] L]
Potatoes ................ [] [] [] [] [] ] If you have NEVER smoked daily;
Go to question E11(BODILY FUNCTIONS AND SAFETY)
Boiled vegetables .. [] [] [] [] [] []
Fresh vegetables/salad [ ] [] [] [] [] [] Ifyou smoke dailynow, do you smoke: YesNo
D D D D D (01T [ [l
trout, mackerel, herring) 2 3 4 5 6
CigargCiganilos? ..............ovvvemsssisseeeeevennens D D
Do you use dietary supplements: Yes, daily Sometimes No B DIDEZ s D D
Cod liver oil, fish oil capsules ....... D D D ) )
If you previously smoked daily, how
Vitamins and/or mineral supplements ... D D D long is it since you quit? Number of years

How much of the following do yu usually drink?
(Tick once for each line) If you currently smoke, or havesmoked
1-6 1 glass 2-3 4 glasses previously:
Rarely
glasses /day glasses or more How many cigarettes do you or did you

Inever normally smoke per day? Number of cigarettes
/d /day

\
=
@
@
=~

Full milk, full-fat curdled

milk, yoghurt ........ccccoevvinivnns
Semiskimmed milk, semskimmed
curdled milk, lowfat yoghurt .......
Skimmed milk, skimmed

curdled milK ......ccccovvvvennnns

2

How old were you when you began
daily smoking? Age in years

How many years in all have
you smoked daily? Number of years

)

[]
[]
[]

Extra semiskimmed milk .... D
[]
[]
] s e [l 7 [Je
1

SO O OO O O O
w [ O 1 1 0 1 [
Sl I Y I A O I
8 O O O I I A O R

To those who have consumed the last year:
How many cups of coffee and tea do you drinkaily? When you drink alcohol, how many

] .
(Put 0 for the types you do not drink daily) Number of cups glasses or drinks do you normally drink? Number

T Approximately how many times during the last
Filtered COffEE ....oovveee e year have you consumed alcohol equivalent to
5 glasses or dnks within 24 hours? Number of times

Boiled coffee/carsely ground coffee for brewing .....

Other type of coffee ..o

Approximately, how often have you during the last gar consumed alcohol?
(Do not count lowalcohol and alcohofree beer)

Never Have not consume( A few times  About 1 time
consumed alcoht alcohol last year last year a month
1 2 3 4

2-3 times About 1 time 2-3 times 4-7 times

per month a week a week a week
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Would you feel safe by walking alone in the evening in the area
where you live?

Yes A little unsafe Very unsafe

(123 [ []

When it comes to mobility, sight and hearing, can you:
(Tick once for each line)
Without ~ With some With great No
problems problems problems
Take a 5 minute walk

in fairly high pace? ................ D D D

Read ordinary text in newspaper,

[
if necessary with glasses? ......... D D D D
[k

Hear what is said in a

normal conversation? ............
4 [2 (4]

Do you because of chronic health problems have

difficulties with: (Tick once for each lineNo Some Great
difficultie difficultie
s difficulties s

Move around in your home? .................
Get ou of your home by yourself? .......

Participate in organization or other
leisure time activities? ........cccccceveennns

Use public transport? ..........ccoceecvrnenne

I O O
O O
I O Oy

Perform necessary daily shopping? ......
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E11. USE OF HEALTH SERVICES E14. USE OF MEDICINES

How many times inthe last 12 months With medicines, we mean drugs purchased atlacies. Supplements
have you been to/used: None 13 4or and vitamins are not considered here
(Tick once for each line) s .

times more Do you use? Now previously, Nevel
A general practitioner (GP) .............. (Tick once for each line) but not now used
Specialist(private or outpatient clinic) T Blood pressure lowering drugs .............

Emergency GRprivate or public)....
Hospital admission ............cccccevvennee.
Home nursing care ...........cooeevuvennne.
Physiotherapist ...........cccceveiiiecnens
Chiropractor ..........cccceeeveevveeinnnene.
Municipal home care ..........ccccceevvee

DEeNtist ....occvvveieeieeee e

N O O IR

Alternative practitioner .....................

o
N [ O O B O

Cholesterollowering drugs
Drugs for 0Steoporosis ..........ccccecuvvunnee.
INSUIIN. .. D I:I D

Tablets for diabetes .........ccceevvvvveeivnennnn. D D

o o o0 1

How often have you during thelast 4 weeksised ﬁ ,_D
ow long have you

D “EP the m@icine

following medicines? Notuse
d Less  Every week,
(Tick once for each line) inthelast than every but not
Daily
dweeks  week daily

Painkillers norprescription........

[] [] [] []
Painkilers on prescription ......... D D D D
[ I B R

Sleeping pills
Are you confident that you YES NO  Don't know

will receive health care and o
] 1 B 2 [ 3 How many associations, sport clubs,
groups, religious communities,
or similar do you take part in? Number(write O if none)

E12. FAMILY AND FRIENDS -]

Do you live: Athome? 1 Irgn institution/shared apartment?

home assistace if you need it?

Do you live with:

YES NO D
Spouse/ partner?........cccceeeeen.
Other people? .......cccovevvreens D D
How many good friends do you have?

D D Number of
Count the ones you can talk confidentially with

friends
and who can give you help when you need it.
Do not count people you live with, but do include
your children and other ratives
How much interest do people show for what you do?
(Tick only once)
Great Some Little No Uncertair

interest interest  interest interest

2 [ 2 I - I I B
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[]
[]
[]

[]
[]
[]

[]
[]
[]

Tranquillizers

Antidepressants

[

Other prescription medicines ....

1 2 3 4
State the name of the medicines you are usimpw and the reason
you are taking the medicines (disease or symptom):
(Tick for each duration you have used the medicine)
Name of the medicine: Reason for use of Up 0 ne year
(one name per line): the medicine: 1 year for more

]

] O

How long altogether have you lived in the county? ]

How long altogether have you lived in
the municipality?

]

Where did you live most of the time before the age of 167
(Tick one option and specify)

Same municipality......... 1
Another munigpality D
in the county.................. 2 Which one:

]

Another county in Norway D 3 Which one:

Outside Norway D 4 Country:

Have you moved during the last five years?

No Yes, once Yes, more than once

If there is not enough space here, you may continue on a separate sheet that you

attach.

E15. THE REST OF THE FORM IS TO BE

ANSWERED BY WOMEN ONLY

How old were you whenyou

started menstruating? Age in years
N
How old were you when you g
stopped menstruating? 2
(8]
How many children have you given %
birth to? Age in years §
3]
m

Number of

children
Total number -
Do you use, or have you ever used estrogen? of years 8_
(2]
Never Previously Now '
Tablets or patches ..................... D D D -
1o
Cream or suppositories D D D 8
S
. I
If you use estrogen, which brand gu use now? -0
Yes No
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I HE HE Have you ever used contraceptives pills? WL []
= s
Health
survey
L J

Personal Invitation

Don't write here L

5.3 (Municipality) (County) (Country)
9.3 (Business) 9.4 (Occupation) 14.7 (Mark)
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1. YOUR OWN HEALTH 3. OTHER COMPLAINTS

1.1 Whatis your current state of health?(Tick one only) 3.1 Below is a list of/arious problems. Have you experienced
any of this during the last week(including today)?
Poor Not so good Good Very good (Tick once for each complaint)
(11 (12 [13 [1a No Litle Pretty Very
complai muc
nt complaint much h
1.2 Do you have, or have you had?: Age Sudden fear withdueason .................... O O O [
first ; ;
Yes No fim Felt afraid or anxXious .........ccccceeveeeervenine [] [] [] []
ASthMa......ccooiiiiii |:| |:| e T Eaintness or dizZiNeSS .....voeooeoeii D |:| D D
Felt tense or upset .......cccccvvcviviniicniens
Hay fever ... D D D D D D
Tend to blame yourself ................ccu.ee D D D D
Chronic bronchitis’emphysema................ ][] Sleeping probIems ..o O O O 0O
Depressed, Sad .......ccocoviiiiininiiiee e [] [] [] []
Diabetes .....covivieiiiie e D D Feeling of being useless, worthless ........ D D D D
Feeling that everything is a struggle ...... [] [] [] []
OStEOPOTOSIS ... D D ’ .
Feeling of hopelessness witkgard to D D D D
the future
1 2 3 4
Fibromyalgia/chronic pain syndrome..... D D
4. USE OF HEALTH SERVICES
Psychological problems for which you D D
have sought help ... 4.1 How many times in thelast 12 monthshave you been to/used:
(Tick once for each line) None 1-3 4or
mor
A heart attack .......ccccoocvvevieieniiiee e D D times e
General practitioner (GP) ........cccecee.. D D D
Angina pectoris (heart cramp) ............... D D Medical officer at Work ...........cccceeveinene D D D
Psychologist or psychiatrist .................... D D D
Cerebral stroke/brain haemorrhage..... D D (private or outpatient clinic)
Other specialisfprivate or outpatient clinic) I:J D D
1.3 Have you noticed attacks of sudden changes in your Emergency GRprivate or public).............. D D D
ulse or heart rhythm in the [ast year? ..........
P v Yes No Hospital admission ........ccccooveveevereiiiennns D D D
Ygs Im Home Nursing Care .........cccoeceevvvennecennnnns D D D
) ) ) T2.1 Have you suffered from pain and/or stiffness in
1.4 Do you get pain or discomfort in the chest when: muscles and joints during thelast 4 week8
Walking up hills, stairs or walking & on level ground? D D (Give duration only if you have had prohis) Duration
2
1.5 If you get such pain, do you usually: No  Some Severe Upto weeks
g complaincomplair 2 weeks or
t t complaint more

Neck/shoulders ..............

Arms, hands ...................

=oas=so
L1 [

Stop? n?Carry on at the same pace”. Upper part of your back...

1 2 3 Lumbar region .................

Yes No Hips, legs, feet ................

1.61f you stop, does the pain disappear within Other places ...

wininlisials
QOOOOo
EOO000
B0 OO O

Age
""" last
---- time
---- 2.2 Have you ever had: Yes No
""" Fracture in the wrist/forearm ................... D D

[l [l . [l

10 minutes?
Yes No

1.7Can such pain occur even if you are at rest?........

2. MUSCULAR AND SKELETAL COMPLAINTS
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5.3 Where did you live mostof the time before the age of 16?

Physiotherapist ..........ccccccceiiiiiiiiniincnn. D D D (Tick one option and specify)

Chiropractor ..., O O 0O Same municipality .... ] 1

DeNntiSt ...oovvvveeiiiiiiieee D |:| D Another municipa"ty

Alternative practitioner ..........ccccoceeeeunnee. D D D in the county .............. > Which one
5. CHILDHOOD/YOUTH AND AFFILIATION Another county in Norwa)D 3 Which one
5.1 How long altogether have you lived in the county? year Outside Norway ...... D 4 Country:

(Put O if less than half a year)

5.4 Have you moved within the last five years? |

5.2 How long altogether have you lived in the municipality? No Yes, onetime  Yes, more than oni

[, P [ 3

D D 6.1 Estimate your body weight when you
were 25 years old: kg

year
(Put 0 if less than half a year)

Hip fracture?
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7. FOOD AND BEVERAGES

7.1

7.3

How often do you usually eat these foods?

Rarel 1-3 1-3 times 46 times 12 3 time:
(Tick once per line) y times times or
Ineve more
r /month /week /week /day /day
Fruit, berries .............
B = =

Cheesdall types)

Potatoes ........cccceennn. D D

Boiled vegetables ...... D D

[

Fresh vegetables/salad D D

0 O

Fatty fish(e.g. @lmon,

o LI LT [

[]
[] []
[] []
[l H
3 5

trout, mackerel, herring) 1 2
7.2 What type of fat do you usually use{Tick once per line)
Soft/ligh
Don't Hard t
Butter margarine margarit
use Oils Other
On bread ...............
For cooking .......... D D D D D D
Do you use the foIIowirﬁ;dietaJ;12 |:ﬂes, dﬁ; G E
Sometimes No
supplements:
Coad liver oil, fish oil capsules .............. D D D
Vitamins and/or minel supplements? D D D

7.4

7.5

7.6

7.7

How much of the following do you usually drink?

(Tick once per line) Rarely 1-6 1glass 2-3 4glasse
/never glasse: /day glasseor more
Full milk, full-fat curdled milk, Iweek /day /day

YOGhUIt .o D D
Semiskimmed milk, semskimmed

curdled milk,lowfat yoghurt ......

Skimmed milk, skimmed
curdled milK ....oooveervviieieeenn,

Mineral water (e.g. Farris,
Ramlgsa etc)

Cola-containing soft drink .....

Other soda/soft drink ...........

R I O T O I O
N N I I O R
B I A A I B
SAOoooooood
o I I I I I O O O O R O I R B

Do you usually drink soft drink: with sugar

How many cups of coffee and tea do you drinkaily? Number of cups

(Put 0 for the types you don't drink dail
Filtered cofee ...

Boiled coffee/coarsely ground coffee for brewing .....

Other type of coffee ........ccoviiiiiiiiii

Approximately how often have you during the last year consumed
alcohol? (Do not count lowalcohol and alcohofree beer)

Never Have not consume A few times  About 1 time
consume

alcoho alcohol last year last year a month

1 2 3 4

D 1 without sugaD 2

4-7 times
a week

[ls

2-3 times Aboutl time 2-3 times

per month a week a week
s [ls 17

To those who have consumed the last year:

7.8 When you drink alcohol, how many
glasses or drinks do you normally drink? number
7.9 Approximately how many times during the last

year have you consumed alcohol equivalent to
5 glasses or drinks within 24 hours? Number of times

7.10 When you drink, do you normally drink:(Tick one or more)
Beer Wine Spirits

[ [
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8. SMOKING

8.1 How many hours a day do you normally spend
in smoke-filled rooms? Number of total hours
YesNo
8.2 Did any of the adults smoke at home
while you were growing up?
--------------------------------- O O

8.3 Do you currently, or did you previously live

together with a daily smoker after your
20" birthday? Yes, now YQ pre\ghsly

Never

8.4 Do you/did you smoke daily? .................. [] []
If NEVER: Go to question 9 :(EDUCATION AND WORK)

8.5 If you smoke daily now, do yousmoke:

0005
00Oz

8.6 If you previously smoked daily, how
long is it since you quit? Number of yeal

8.7 If you currently smoke, or have smoked

previously:
How many cigarettes do you or did you
normally smoke per day? Number of cigarette

How oldwere you when you began
daily smoking? Age in year

How many years in all have you
smoked daily? Number of yeal

0T

9. EDUCATION AND WORK

9.1 How many years of education
have you completed? Number of yeal
(Include all the yearyou have attended school or studied)

9.2 Do you currently have paid work?

Yes, full—timeDl Yes, paritime [] 2 No Ds T

9.3 Describe the activity at the workplace where you
had paid work for the longest period in the
last 12 months. (e.g. Accountancy fin, school, paediatric
department, carpentry workshop, garage, bank,
grocery store, etc.)

Business
If retired, enter the former business and occupatileo
appliesto 9.4

9.4 Which occupation/title have or had you at this workplace?
(e.g. Secretary, eacher, industrial worker, nurse,
carpenter, manager, salesman, driver, etc.)

Occupation:

9.5 In your main occupation, do you work as selemployed, as an
employee or family member without regular salary?

Familyme
Self-employed Employee mher
9.6 Do you believe that you are in danger of losingYes No
your current work or income within the next
two years?
9.7 Do you receive any of the following benefits?
Yes No

Sickness benefit (are on sick leave)

70

Old age pension, early retirement (AFP) or

survivor pension

Rehabilitation/reintegration benefit

Disability pension (full or partial) .........ccccccveviniinnne

Unemployment benefits during unemployment .......

Social welfare benefits
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10. EXERCISE AND PHYSICAL ACTIVITY

10.1 How has your physical activity ineisure time been
during this last year?
Think of a weekly average for the year.
Time pent going to work is count as leisure tildaswer both questions.

Hou rs p er wee
None Lessthanl 1-2

o o O
o o o 0

1 2 3 4

10.2 Describe exercise and physical exertion in youeisure time. If your
activity varies much e.g. between summer and winter,
then give an average. The question refers only to tHast year.
(Tick the most appropriate box)

-+

3 or mor¢

N

Light activity
(not sweating/out of breath)

Hard physical activity
(sweating/out of breath)......

Reading, watclmig TV or D
other sedentary aCtIVItY2........co.cvcvevrerueriemessseseeeseeseseseseese s venmsesbrrie !

Walking, cycling or other forms of

exercisent 1east 4 hours @ WEBK...........c..ceveervevimensserevenennceenens WL
(Include walking or cycling

to work, Sunday walk/stroll,etc.)

Participation in recreational sports, heavy gardening, é_|‘°’ o
(Note: duratio of activity at least 4 hours a week)

Participation in hard training or sports competitions,
regularlyseveral times a we&k

11. FAMILY AND FRIENDS

11.1 Do you live with: Yes No

11.2 How many good friends do you have?

Count the ones you can talk confidentially with and
who can give you help when you need it. Do not
count people you live with, but do include other
relatives.

11.3 How much interest do people show for whayou do?
(Tick only once)
Great Some
interest interest
M

Little
interest
HE

No
interest
[«

Uncertait

[1s

11.4 How many associations, sport clubs,groups, religious
communities or similar do you take part in? Number

(Write O if none)

115 Do you feel that you can influence what happening
in your local community where you live?(Tick only once)
Never
Yes, alot Yes, some Yes, a little No
tried

(11 12 (13 []a4 s

12.1 Have one or more of your parents or siblings

Number of friends

13. USE OF MEDICINES

With medicines, we mean drugs phaised at pharmacies.
Supplements and vitamins are not considered here.

Previousl
Now v, Never
13.1 Do you use: T but not
now used

Blood pressure lowering drugs

Cholesterollowering drugs..........eeene. D D D

13.2 How often have you during thdast 4 weeksusetD D D
Every

Notused Less week

in the lastthan ever but not

4 weeks week  daily

the following medicines? Daily

(Tick once for each line)
Painkillers norprescription ...

Painkillers on prscription

Sleeping pills

Tranquillizers

Antidepressants

I (Y S (R

Other prescription medicines ...

Ooooood
JdJoooog
LdO0OooooO

4

13.3 For those medicines you have checked in points 13.1 and 13.2,
and that you've used during thelast 4 weeks:
State the name and the reason that you are taking/have taken
these (disease or symptom):
(Tick for each duration you have used the medicine)
How long have
lyou used the

medicine
Name of the medicine: Reason for use of Upto |1year
(one name per line) the medicine 1 yelar |of mhore

O g

(I O R I B B B
(I O B B B

If there is not enough space here, you may continue on a separate sheet tt

you dtach

14. THE REST OF THE FORM IS TO BE

ANSWERED BY WOMEN ONLY

14.1 How old were you when you
started menstruating? Age in years

14.2 If you n@)ngerghnstn@ing, h@ old were

you when you stopped menstruating?Age in years

14.3 Are youB_r]egnat the@menta

Yes Asthma...........
had a heart attack (heart wound) or
angina pectoris (heart cramp)? .........ccccccoeveen. Cancer .........ccccoeueen D D D D
12.2 Tick for the relatives who have or have Diabetes ................ ¥ ane@hild of%ese O U
had any of the ilinesses: (Tick for eachihe) D
Mothe
r Father Brother Sister
Cerebral stroke or [] []
brain haemorrhage .......
Heart attack D D
before age of 60 years D D
10 [



Above fertile

Yes No Uncertain
age

O« 0O=2 Oz [
14.4 How many children have you
given birth to?
14.5 Do you use, or have you ever used?

(Tick once for each line)

Now  but not now

Oral contraceptive pills/mini pill/

contraceptive injection ................ D
Hormonal intrauterine déce (IUD)
(not ordinary 1UD)..

Estrogen(tablets or patches) ..... D

Estrogen(cream or suppositories) D

14.6 If you use/have usegrescription estrogen:

Number of

children

Before,

[ R R I

Never

I I i

Bey 0
er Hecos 1

24.0
00

2
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12.3 If any relatives have diabetes, at whahge did they get How long have you used it? Number of years

diabetes(if for e.g. many siblings, consider the one who 4 . ) S L
Mrliest in life): 14.7 1f you use contraceptive pills, mini pill, contraceptive injection,
bont know, MOther's age Father's aBeother's age Sister's age Child's age hormonal IUD or estrogen, what brand do you use?

not Iicable

Additional questions to the health survey in Troms and Finnmark 2002002

The main aim of the Tromsg Studytésimprove our knowledge about
cardiovascular diseases in order to aid prevention. The study is also intended to
improve our knowledge of cancer and other general conditions, such as allergies,
muscle pains and mental conditions. We would therefore likey@answer some
questions about factors that may be relevant for your risk of getting these and
other illnesses. This form is part of the Health Survey, which has been approved
by the Norwegian Data Inspectorate and the Regional Board of Research Ethics.
The answers will only be used for research purposes and will be treated strictly
confidential.

T1. NEIGHBORHOOD AND HOME

73



The information you give us may later be linked with information from other

public health registers in accordance with the rulesdaiwn by the Data

Inspectorate and the Regional Board of Research Ethics. If you do not wish to answer the questionnaire, tick the box below and return the
form. Then you will not receive reminders.

If you are unsure about what to answer, tick the box that you feel fits

best. | do not wish to answer the questionnaire D
The completed form should be sent to us in the enclosed prepaid Date of completion:
envelopeThank you in advance for lpgng us. Day Month Year T

Yours sincerely

Department of Community Medicine National Health T1. NEIGHBORHOOD AND HOME (cont.)

University of Tromsg Screening Service
2. In which municipality did you live at the age of 1 year? 1.6 What do you consider yourself as?
(If you have not lived in Norway, state country of residenstad of the (Tick for one or more alternatives)
municipdity) Kven/
Norwegian ~ Sami Finnish Other
3. What type of house do you live in%Tick only once) Yes No
17 Do you feel that you have enough good
Detached house/villa ]_|1 friends? D D
FAIM Lo [] 2 1.8 How often do you normally take part in organised gaterings,
e.g. sewing circles, sports clubs, political meetings or other
Flat/apartment ............coooc.ooeeevveenevvssnnersiene 3 associations?
P D (Tick only once)
Terraced/semdetached house .............ccco...... D 4 ) )
Never, or just a few times a year U
Institution/care home ..........oceervvevreriierinnns []5 1
Oher ... []6 1-3 times a month | ]
2
4 Approximately once a week LI
3
1.3 How big is your house? ' (gross More than once a week L
4

1.4 Are you bothered by:(Tick once for each line)

No Little Severe
complaint complaintomplaint JRES PAID AND UNPAID WORK

Moisture, drought or coldness in your horLe| D D 5.4 If you have paid or unpaid work, how would you describe
your work? (Tick only once)

Other forms of bad indoor climate .......... D D D

— Mostly sedentary work?
Traffic noise (cars or aircraft) ............... L] . (e.g. office WOrk, MOUNTING)......evevreererrrreresememseesseeseessseeees breeh 1
Other noise (industrial, construction, etc.) ..... D D D Work that requires a lot of walking? D

— e.g. shop assistant, light industrial work, teachin 2
Neighbour NOISE ........cumeeeeeeriiiiiiieienns Ll D D g P 9 9

o ) Ll — ] ] Work that require a lot of walking and lifting?

Drinking water quality ..........c.cococovnnns o (e.g. Postman, nursing, CONStrUCtONY............coccvvveevremrene. D3
Air pollution from traffic ... Ll D D Heavy manual labour?

— e.g. forestry, heavy farwork, hea:
Air pollution from wood/oil heating, factory EtJ—| D D (cor?structioril) .......... y ...................... vy .................................. D 4

1.5 What home language did your grandparenthave? 8.  Can you decideyourself how your work (paid
(Tick for one or more alternatives) or unpaid) should be organised{Tick only once)
) ) Kven/ Other No, nd at all [E
Norwegian ~ Sami Finnish language

Mother's mother . ] ] ] To a small extent LIz
Mother's father ..... ] ] ] ] Yes, to a large extent E
Father's mother ... L] [] [] [] Yes, | decide myself L[

Father's father .....

2.3 Are you on call, do you work ves No

shifts or nights?
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T3. TOBACCO

3.1 Do you smoke?

Yes, daily Yes, sometimes  No, never
[]1 []2 []3 T
fiYes somet

What do you smoke?
D Cigarettes D Pipe

3.2 Have you used or do you use snuff daily?
Yes, now Yes, previously Never

[] [] []
If YES:

How many years altogether have you
used snuff?

D Cigar/cigarillos

T4. ALCOHOL

(Do not count lowalcohol beer.
Put 0 if less than once a month)

4.3 How many glasses of beer, wine or spirits
do you normally drink in a fortnight?

Beer Wine Spirits
(Do not countdw-alcohol beer.
Put 0 if you do not drink alcohol)
4.4 For approximately how many years has your
alcohol consumption been at
the same level you described above? years
4.5 Have you, in one or more periods in the last
5 years consumed so much alcoh that it has inhibited
your work or social life?
Yes, both
Yes, Yes, No,
at work and
at work socially never
social life
HE [ [1s L4
T5. FOOD AND DIETARY SUPPLEMENTS
Yes No
5.1 Do you usually eat breakfat every day?.. D D
5.2 How many times a week do you
eat awarm dinNer?........ccccovveeeiiieenee s times
5.3 How important is it for you to have a healthy diet?
Very Somewhat Little Not

(11 [2 13

5.4 Do you use the following dietry supplements?
Yes, daily sometimes No

[ la

Irontablets .......coooovviiieiiiee s D D D

Calcium tablets or bonemeal ......... D D D

Vitamin D supplements .................. D D D

Cod liver Ol ....oeveveeeiiiiiee e D D D
T6. BODY WEIGHT

6.1 Do you currently try to change your

75

T7. ILLNESSES AND INJURIES

7.1 Have you ever had:

Tick once for each question. Also give the age at the
time. If you have had ¢hcondition several times, how

6.2

old were you théasttime

Severe injury requiring
hospital admission .............c.cc.......

Ankle fracture .........ccoovvvvceiiiinnene
Peptic ulcer .....coovvviiviniiiieee
Peptic ulcer s@gery ...........ccceveee.
Neck SUFgErY .....c.cooevveivecirieienn
Prostate surgery ..........cccccceeeieninns
body weight?

Yes, I try to
gain weight

(12

No

[J1

What weight would you be satisfied
with (your f#fi.deal

Age last

time
Yes No

N
N
N
AN
N

Yes, I try to
lose weight

[13

wei ght o

years

years

years

years

years

years

kg



7.2 Do you hae, or have you ever had:

T

7.3

7.4

7.5

7.6

(Tick once for each question) Yes No

CaNCEr ..o D D
PSOriasis........ccovviiiiiini e, D D
Thyroid diSease .......cccveeeeviscmmmeeee e D D
GlauComa ..........ccecviiiiiiiii e D D
Cataract ..........ccceeveiiieii D D

Osteoarthritis (arthrosis)...........cccocceevnieenn. D D
Bent fiNgers ......coveeveiiiieeenie e D D
Skin contractions in your palms .................... D D
Kidney Stone ........cccccevviiiniiiiiiiece e D D
ApPPENdECtOMY....cct ceviriiieiie e D D
Hernia SUrgery .......cccccovvvevceneceien e D D
Surgery/treatment for urine incontinence .... D D
EPIlEPSY....viiiiiiiiiieiies it D D
POOMYElitiS (PONO) -vrrreveveere e 0
Parkinson's disease...........coceeveirninnncene D D

MIGraiNe. ..ccovveie e D D
LG UICET e D D

Allergy and hypersensitivity: Yes No
Atopic eczema (e.g. childhood eczema) D D
Hamd eczema........cccocooivveiiiiiiiicine D D
Food allergy ........cccooeiviiniiiiicici D D
Other hypersensitivity (not allergy) D D

Yes No

Have you had common cold, influenza, gastroenteritisEtQD
during the last 14 days?

Have you during the last 3 weeks had
common cold, influenza, bronchitis,

Yes No
pneumonia, sinusitis, or other respiratory

INFECION?.. e D D

Yes No
Have you ever had bronchitis or
PNEUMONIAZ it

Have you during the last 2 years had bronchitis or
pneumonia?Tick only once)

No 1-2 times More than 2 time

[]1 e (13
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T8. SYMPTOMS

8.1 Have you in thdast two weeks felt:
(Tick once for each question)

Nervous or worried ...........c.c.c...
Bothered by anxiety............c.c......

Confident and calm ....................

OO00O0O00O0 Oz
SOOoooooo

8.2 Do youcough about daily for periods of the year?

If YES:
Is your cough productive?..........cccooeeeeeeiveennee.

Have you had this kind of cough for as long
as 3 months in each of the last two years?..

8.3 Have you had episodes with wheezing the chest?

If YES:
Has this occurred: (Tick once for each question)

AT NIGIE (o
In connection with respiratory infections ...............
In connection with physical exeoti ......................

In connection with very cold weather .....................

8.4 Do you get pain in the calf while walking.........

If YES:
How long can you go

9.6 Do you get shortwinded in the following situations?

(Tick once for each question)
While walking fast on level ground
or slight up hills .....oooviiie e

While walking calmly @
1evel ground .........coovveiiiiiii e

While washing or dressing yourself .............cc.c.....

WHIlE FESEING .veeeiei i

8.6 Do you have to stop becaasf shortwindednes
while walking in your own pace on level ground?.

10.3 Have you during the last year suffered from pain

and/or stiffness in muscles and joints
that have lasted continuously for
atleast 3 month®..........cccoooivieiiiiiie

If YES:
Has the complaint reduced your leisure
tiMe aCtVILY? .o

For how long has the complaint endured in total?

approx. years and months

>
C
=
©

Yes N
SSS s}

>
g

LIOOOOOOdO
SLOO0O00000Es

Yes No

O
[ [
O
(][]

Yes No

0O

meter

Yes No

0O

1 O
1 O

|l

Has the complaint reduced your ability to work during the
last year? (Also applies to domestic workers apensioners

(Tick once)

Nol/insignificantl  To some exter Significantly reducec Do not know
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Have you been on sick leave due to these

[]4

Do not
Yes Noworl

[

A W N

Yes No

Yes No



T8. SYMPTOMS (continue) (one name per line)

11.4 How often do you suffer from sleeplessness?
(Tick only once)

Never, or just a few times a year U .
1-3 times a month [ ]z
Approximately once a week U 3
More than once a week [ ]e

13.41f you suffer from sleeplessness monthly or more frequently,
what time of the year does it affect younost?

No particular time of the year
Especially during the polar night

T Especially during the midniglsun season
Especially in spring and autumn

8.10 Have you in the last year suffered from

U 1
sz
Ljs
U 4
Yes No
sleeplessness to the extend that it has D
[]
[]
]
[]
[]

1

affected your ability to work ? = ...

1

8.11 Do you usually sleep during the day? ...

8.12 How often do you suffer from urinary incontinence?

Not more than once a month
Two or more times a month ..

Once a Week OF MOTe .......ccvvveeeeeeiciiveiee e

8.13 Are you able to walkdown 10 steps without
holding on to something (e.g. a handrail)...

1
10 [

©
=
(6]
O
o
<
]
c
c
[}
@
Q
=
@
Q
=
8
Q
(o}
N

8.16 How is your memory?
(Tick once for each question)

Do you forget what you just have
heard or read?.........ccccevevviiiiiii i

Do you forget where you have placed things?.....

Is it more difficult to remember now than earlier?..

OO
1

Do you more often write memos now than earlier?

If AYESO on one of th Yes No

TO. MEDICINES -

9.1 Do you use, or have you used any of
the following medicines: Age when
Previously, used f'time  Never

Now but not now used
Drugs for
OSteopOrosiS.........cceveeee. years
Tablets for dabetes ........ years
Drugs for hypothyroidism
(thyroxing) .......cccceeevueen. years
Yes No

9.2 Do you use any medicines which you take

If YES:

Give the name of the medicines (for injection): T
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T10.ILLNESS IN THE FAMILY

10.1 Tick for the relatives who have or have ever had any of the
diseases(Tick for each line)

None
Mother FatherBrother Sister Chil of these

Heart attack (heart wounu
Angina pectoris (heart cramL_|
High blood pressure ........

ANEUNYSM.u.oeeeiiiiiiine

Hip fracture ..........cccovenee.

]
[
Gastric/duodenal ulcer ... D
[]
]

Psychological problems ..

I
N O O
I
N O O B O O R
N O O A

Osteoarthritis (arthrosis) ..

Dementia .....c.ccooveeeeieeens D D D

10.2 How many siblings and children do you have?
Brothers  Sisters Children

]
[]
[]

Number

10.2 Do you usually do extra caring work because
of illness etc. in your close family?
Yes, daily/almost daily Yes, sometimes  No

1 2 3

[] []

10.4 Do you/your family receive home aid Yes No

Age at death

Yes No
10.EIs your mother alive?....... D D years
10.€ Is your father alive? ........ D D years

T11. MOBILE TELEPHONE

11.1 Do you have (own, rent, etc.) a mobile telephone?
Yes, always Yes, sometimes  No
1 [ 2 [Js

If Yes:
What do you use your mobile telephone for, and how oftedo you
use itATick once for each line)

Number of times per day

30 or 10-29 29 1lor
more less

Conversations.. D D D D D
Text messaging D D D D D

12345

T12. THE REST IS TO BE ANSWERED BY WOMEN ONLY

12.1 If you have given birth, fill in each child's birth year and how many
months you breasfed after delivery.
(If you did not breastfeed, write 0)
Number of months
breastfed:

Child: Birth year:

1% child

2" child

3 child

Never

T12.THE REST IS TO BE ANSWERED BY WOMEN ONLY

12.2If you still have mensturate or are pregnant:
What date did your last menstruation start?

Day Month Year

12.3 If you no longer menstruate; why did
your periods stop?(Tick once)

It stopped by itself
1

Uterus surgery
2

Surgically removed both ovaries
3

0 C C

Other reason (e.g. radiation, chemotherapy)
4

12.4 Do you use or have you usqaescribed Yes No

If YES:
How old were you when

you started taking esrogen ?............. years

If you stopped using estrogen,
How old were you when

years

15. Do you use or have you used oral contraceptive

PIllS?. e Yes No

If YES:
How old were you when
you started taking the pill?..................

. years
How many years in total
have you taken the pills?... Number of years
If you have given birth:
How many years did you take the pill before your
first delivery?... Number of years
If you stopped taking the pill:
How old wereyou when you stopped?..
12.6 Apart from pregnancy and after giving birth, years
have you ever stopped having menstruation for
6 months or more?
Yes No

If YES: D D

12.7 How is your current menstruation status? times

4" child
5™ child

6" child
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| have not had menstruation in the last year 1
| have regular menstation l_l 2
| have irregular menstruation l_l 3

12.8 When you were 289 years old, how many days usually passed
between the start of two periods?

Minimum Maximum
Do not know
days days
]

The periods were of approximately Yes No
equal length every time?.............. D D
How many days did a typical

menstrual bleeding period last?.. days

Thank you for the help!

Remember to mail the form today!

02.01

Beyer
Hecos

25.00
0

10
46-
1

05
00
00
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orechildren, use additional sheet)

The
Tromsg Study

The form will be read electronically. Please use a blue or black pen You can not use co
use uppercase letters.

20071 2008 Confidential
¢ 1-3 times a month
¢ Approximately onci
once a week

How do you in general consider youown health to be?




