
1 
 

 
Faculty of health sciences / Department of community medicine 

Changes in Bone Mineral Density over Time in Patients 

with Self-reported Chronic Diseases: 

The Tromsø Study 

ɂ 
Anita Bhandari 
HEL-3950 Masterôs thesis in Public Health  
August 2014 
 
Supervisors: 
Nina Emaus 
Luai Ahmed 
 

 

 

 



2 
 

  



3 
 

Acknowledgement 

 
I would like to express the deepest appreciation to my supervisor, Prof. Nina Emaus, who 

guided me with her immense knowledge in writing my thesis despite her busy schedule. I 

take this opportunity to appreciate her skills, patience, generosity and motivating nature. I 

could not imagine having better supervisor for my masterôs thesis than her.  

 

I am equally indebted to my co-supervisor, Luai Ahmed for his valuable guidance and 

support. His diligent remarks encouraged me to do better in this project. I have the great 

admiration for his intriguingly talented and amiable personality.  

 

I would like to extend my gratitude to my friend, Rajesh Shigdel, who encouraged me to 

pursue this topic and was always available for my questions throughout the entire process. 

My sincerest thanks go to all my teachers who had trained me on statistics and epidemiology 

before I started my project. I would also like to thank our student advisor, Tor Gisle for 

always being there to help students like me and keeping us informed about the curriculum. 

Similarly, I thank my fellow classmates for their love and support.  

 

I am indeed highly grateful to the data committee of óThe Tromsß Studyô for providing the 

data and helping a great deal. I also express my cordial thanks to the óDepartment of 

Community Medicineô for giving me an opportunity to pursue my degree.  

 

Finally, I would like to thank my parents: my family for giving me birth at the first place and 

for providing me support and care throughout my life.  

 

Anita Bhandari  



4 
 

 

Abstract 

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

men above 50 years of age with self-reported chronic diseases.  

 Methods: Using data from óThe Tromsß Studyô, men and women aged 50-74 years were 

included in this study. Disease status was identified based on self-reports. Bone mineral 

density (BMD) of TH and FN were measured using DXA (Dual-energy X-ray 

Absorptiometry). The change in BMD was calculated as the difference between BMD in 

Tromsø 5 and Tromsø 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 of heart 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 CVD (-

0.23%; p=0.019) and hypothyroidism (-0.1%; p=0.041) was observed in models adjusted 

with several common risk factors. The annual percentage change in FN BMD was significant 

among men with stroke (-0.46 %; p=0.012). 

Conclusion: The results of this study indicate that self-reported 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 in men with 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  

1.1 Epidemiology of Osteoporotic Fractures  
 

Osteoporotic fractures constitute a major health problem worldwide (1, 2). Osteoporotic 

fractures refer to fractures which are associated with low Bone Mineral Density (BMD) and 

those that increase in incidence with age after the age of 50 years (1). In addition to the 

hospital costs, for individuals, osteoporotic fractures are the major causes of morbidity and 

mortality (3).  

There were worldwide an 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 fractures (2). Likewise, 8.9 million fractures secondary to osteoporosis were 

recorded worldwide with Europe having greatest numbers (2). Significant variation 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 decades, but unexpectedly escalating in 

Asia (4). 

In the European Union, it was recently estimated that approximately 3.5 million new fragility 

fractures occur annually (5) and the highest incidence of fractures is reported in Scandinavia 

over a long period of time (6). The lifetime risk of any osteoporotic fracture ranges between 

of 40-50% in women (7). The 2000 estimate indicated a total of 5.8 million Disabilities 

Adjusted Life Years (DALYs) lost worldwide, and more than half of which was accounted by 

Europe and America (2). In Europe, osteoporotic fractures account for 2 million DALYs 

annually, somewhat more than what is accounted for hypertensive heart disease or 

rheumatoid arthritis (5). The cost of fractures is apparently expected to rise with an increasing 
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elderly population. Estimates show that the annual number of hip fractures would increase 

progressively to 2.6 million by the year 2025 and to 4.5 million by 2050 around the world (8). 

Therefore, insights about mechanisms causing osteoporotic fractures that can lead to 

knowledge-based preventive strategies are highly warranted.  

1.2 Osteoporosis 
 

Osteoporosis is a disease characterized by low bone mass, micro-architectural deterioration of 

bone tissue leading to enhanced bone fragility, and a consequent increase in fracture risk (9). 

The diagnosis of osteoporosis is based on measurement of BMD, g/cm
2
 (bone mineral 

content/area) as measured by Dual-energy X-ray Absorptiometry (DXA) . Osteoporosis is 

defined as a BMD level less than or equal to 2.5 Standard deviations (SD) below that of a 

young (30ï40-year-old), healthy adult women in the reference population. The World Health 

Organization (WHO) has translated it into T-score and have established the following 

diagnostic guidelines: Normal as T-score Ó -1.0, Osteopenia as T-score between ï1 and -2.5, 

Osteoporosis as T-score Ò ī2.5 and severe osteoporosis (or established osteoporosis) as  T-

score Ò ī2.5 with one or more fragility fractures  (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 every SD decrease in BMD.  Recently, in 

a study done to examine the relative contribution of BMD in the Fracture Risk Assessment 

Tool (FRAX) algorithm, it was found that  one standard deviation drop in Femoral neck (FN) 

BMD was associated with a Hazards ratio (HR) of incident fracture of  1.92 and 1.77 in 

women and men respectively (12). In a prospective study done in women of Northern 

Europe, BMD (though measured by single photon absorptiometry) remained as the only 

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

http://en.wikipedia.org/wiki/Bone_density#T-score
http://en.wikipedia.org/wiki/Osteopenia
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baseline BMD (13). There is a general consensus that the most reliable way of predicting 

fracture risk at a given site is to perform a BMD measurement at the fracture site itself (11). 

However, since osteoporosis is a systemic disease, BMD measurements made at other sites 

remote from the fracture site are also predictive of fracture risk (14, 15). Therefore BMD 

plays vital role in fracture prediction and it can also be said that factors that are associated 

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

et.al (16). 

1.4 Known 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 sexes (17), 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, thereby 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 

overview 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, a shorter life span for mature osteoblasts, 

and a higher frequency of apoptosis (19). Age is regarded as a significant and independent 

predictor of fracture (20, 21). Studies have found that the risk of fractures with low BMD 

increases with advancing age, most evidently for hip fractures (22, 23). Several longitudinal 

studies in older adults in USA have consistently observed that rates of bone loss increased 

with advancing age (24-26) with similar pattern in Asia (27) and in Europe (28). However, 

decreased Physical activity (PA) associated with ageing also contributed to bone loss (29). 
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Similarly, approximately one third of the decline in BMD with age was explained by the 

associated age-related decline in weight (30). Age however in 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 cells (31). 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 sexes (32). Postmenopausal estradiol is found to be 

positively associated with BMD (33) at all sites (34).  Premenopausal bone loss is confined to 

androgens, while in peri-menopausal period and later, estrogens and androgens were found to 

act independently to slow bone loss (35). Moreover, observations from epidemiological 

studies indicate that, elderly men with higher testosterone can preserve their BMD better and 

thus are less prone to fracture (36).  

1.4.3 Body Mass Index (BMI ) 

  

WHO defines BMI  as the weight in kilograms divided by the square of the height in metres 

(kg/m
2
). Basically, the effect of BMI on bone depends on the level of BMI (37, 38). A meta-

analysis has shown that when compared with a BMI of 25 kg/m², a BMI of 20 kg/m² 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 fracture risk (38). Generally, BMI is 

also regarded as a stronger predictor of BMD (39, 40). In the population based Tromsø study, 

BMI had the strongest effect on BMD, especially in the oldest age groups, while a BMI 

above 30 kg/m
2
 did not show any additional effect (41). Interestingly, even if a higher BMI 

protects against bone loss, the rate of bone loss cannot be reversed by weight gain alone (42). 

Maintenance of stable weight is however expected for optimal bone health (43, 44). 
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1.4.4 Smoking 

  

Cigarette smoking is a possibly reversible risk factor for osteoporosis and osteoporotic 

fractures through diverse patho-physiologic mechanisms (45). Various longitudinal studies 

have found increased risk of fracture among smokers (46-50) of which most are hip fractures 

(46-48), which increased with the amount of smoking (46, 49). Interestingly, there was no 

apparent benefit from quitting smoking until 10 years after cessation (46). Likewise, the 

annualized rate of bone change was greater among smokers than non-smokers in various sites 

though the inefficient calcium absorption played the role in bone loss (51, 52). To 

summarize, although the effect size is not evidently clear; smoking definitely seems to exert a 

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

1.4.5 Physical activity (PA)  

 

Literatures suggest that mechanical strain through exercises helps to achieve bone mass (53, 

54) while skeletal gains obtained during growth are maintained at advanced age despite a 

reduction of PA in adulthood (55). Various studies (56, 57) including a meta-analysis (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 fractures (56, 59). Though PA is said 

to be protective against fractures, the association with BMD are conflicting with both positive 

(60-62) and negative (63, 64) results. Similarly, when it comes to PA and bone loss, finding 

varies (65, 66).  

1.4.6 Education 

 

Level of education and prevalence of osteoporosis shows an inverse relation (67-69) 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 education was associated with lower BMD and higher 
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level was similarly associated with better BMD in the same studies (67, 68).  Education level 

not only directly influences bone status but various modes of education also indirectly 

influences bone health as it encourages people to maintain healthy lifestyles (70-73) and 

better patient outcomes after fractures (74). 

1.4.7 Health status 

 

The relation between Self-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 cohort of women with a mean age of 58.5 years, SRH was not 

related to hip fracture risk (75), other studies have found significant relation with BMD (76, 

77). For e.g. SRH had an independent significant positive association with both femoral neck 

BMD and lumbar spine BMD. However, 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 association 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 respiratory diseases and diabetes, are by far the leading cause of 

mortality in the world, representing 63% of all deaths (78). There are various literatures on 

the associations of self-reported chronic diseases with bone status which is discussed below:  

1.5.1 Diabetes Mellitus (DM) 

 

WHO projects that diabetes will be the 7
th
 leading cause of death in 2030 (79) 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 
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abundant glucose, raising concentrations of advanced glycation end-products, such as 

pentosidine, which have been associated with increased fracture risk (80). The exact 

underlying mechanism is however yet to be understood. 

Studies have demonstrated an increased fracture risk among patients with Type 2 DM, but 

interestingly, patient with Type 2 DM also display higher BMD levels (81-83). There are 

other numerous studies in support of it (84-86). However, higher risk of falling associated 

with diabetes (81, 84) and weight loss (82) was partially accounted for this increased risk. 

Nevertheless, the Rotterdam study has reported lower frequency of non-vertebral fractures in 

diabetes (87). 

 Similarly, in a prospective cohort, white women with diabetes lost more Femoral neck (FN) 

and Total hip (TH) BMD than those with normal glucose in age-adjusted models. After 

multivariable adjustment, diabetes was associated with greater loss of FN BMD (-

0.32%/year; 95% CI: -0.61, -0.02) but not TH BMD (88). Likewise, in the Study of 

Osteoporotic Fracture (SOF), done on women >65 years, with self-reported DM lost bone 

more rapidly than those without DM at the FN and TH  but not at distal radius (89). 

1.5.2 Cardiovascular Diseases (CVD) 

 

Several studies supported an association between CVD and low BMD or osteoporotic 

fractures. Several common factors have been linked to both CVD and osteoporosis including 

smoking, older age, DM, physical inactivity, and menopause (90). In addition, there is a 

growing evidence for a link in the underlying patho-physiology focusing on genetics, 

vascular calcification (91, 92) as well as statins (93, 94), while vascular calcifications has 

implications in osteoporotic fractures as well (95, 96). 
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Various studies have reported increased fracture risk in CVD patients (97-101).  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 medications (99). However, studies showing association between CVD and BMD 

have conflicting results (102, 103). Self-reported myocardial infarction (MI) was not 

significantly associated with low BMD in women, but was not significant in 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 disease (101). Looking at 

other CVDs, men with Chronic Heart Failure (CHF) had reduced BMD with significantly 

higher bone loss over time (105). Similarly, congestive heart failure patients with the 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 stroke (107) and immobilization plays a major role in the 

pathogenesis of osteoporosis after stroke (108, 109). Hip fracture after stroke is an 

increasingly recognized problem (110). Few case-control studies found that the risk of hip 

fracture is twice as high among the subjects with stroke (111, 112) with the greater risk in 

people above 71 years, females and with recent stroke (112). 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 stroke patients with hemi-paresis or hemiplegia, the majority of 

fractures occurred on the impaired side (113). Similarly, in a study done among patients 

hospitalized for stroke, there was a >7-fold increase in fracture risk, including that of hip 

fracture within the first year after hospitalization (114). Likewise studies have found 

pronounced decrease in BMD on the paretic side (115) and greater bone loss was (116, 117) 
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associated with factors like functional deficits, physical fitness, lean mass, mobility, weight 

bearing early after stroke and grip strength (118-120).  On the contrary, another study found 

that in both acute and chronic stroke patients, BMD of affected and unaffected side femur 

were not significantly different (121). Thus, the relation 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 development of the bone and plays an important 

role in the linear growth and maintenance of bone mass (122). Thus thyroid function is 

important for bone status through life. As reported by Vestergaard et al in his series of studies 

(123, 124), the fracture risk in patients with hypothyroidism increases. In the study done 

among levothyroxine substituted patients, overall fracture risk was higher among patients 

compared to controls (RR=1.6), though the increase was temporary and limited to the period 

of the first 2 years after the diagnosis of hypothyroidism (RR = 3.1, 95% CI: 1.4-7.0). 

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 levothyroxine substituted ones (127, 128), while there are others indicating 

that the total BMD was affected by hypothyroid status (129, 130). For example: in the 

Tromsø study, postmenopausal women with serum Thyroid Stimulating Hormone (TSH) 

above the 97.5 percentile had significantly higher BMD at the FN than women with serum 

TSH in the normal range (129). Most (131-134), but not all (135) studies showed a high 

prevalence of bone loss in patients with subclinical hypothyroidism treated with exogenous 
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thyroxin. However, in a trail, compared to women with no known thyroid disease, women 

with low TSH levels had greater annualized, adjusted mean rates of bone loss 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 is a consequence of increased bone loss. Increased rate of age related bone loss 

inevitably leads to decreased BMD and increased susceptibility to fragility fractures. Chronic 

diseases are therefore expected to put extra burdens to the society for its implication on 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 study was to investigate the associations between self-reported chronic 

diseases; CVD, DM, stroke and hypothyroidism,  and Total hip and Femoral neck bone loss 

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

and baseline BMD). 
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 CHAPTER 2: Methods   

2.1 Study population, design and setting 
 

Tromsø is a city and a municipality in Troms country, Norway. It is an island and is the 

largest city of the northern part of Norway inhabited by around 70,000 populations. The 

Tromsø study is a population-based prospective study which was initiated in 1974. Six 

consecutive surveys have been carried out, 6-7 years apart, in the municipality of Tromsø 

from 1974 to 2008. The participants included in our study were subjects in the 5
th
 and 6

th
 

surveys of the Tromsø study. Each of the survey included questionnaire data, samples of 

biological specimens, and clinical measurements. Tromsø 4-6 also included a second visit 

with a more extensive examination of the participants including bone densitometry of the hip.  

2.2 BMD measurements 
 

Tromsø 5 was conducted in 2001 to 2002. Subjects who had previously taken part in the 

second visit in Tromsø 4 were eligible for a second-visit examination in Tromsø 5. A total of 

5939 subjects with ages ranging from 30-89 years participated from which BMD 

measurement was obtained. Similarly, Tromsø 6 was conducted in 2007-08. A total of 12984 

(65.7 % of the invited population) men and women aged 30-87 attended the first visit of 

Tromsø 6. (137, 138), whereas, of 7958 invited, 7307 (98.1%) attended the second visit 

among which 3854 provided valid BMD measurement.  In the present study, we have 

included a total number of 2310 men and women aged 55-74 years with valid BMD 

measurements at hip and femoral neck from Tromsø 5 and Tromsø (Figure 1). 

The scans were performed by specially trained technicians after the manufacturer provided 

protocol. All scans were performed using Lunar Prodigy DXA densitometry (GE Medical 

systems, Madison, WI, USA) (137, 138). In the present study, scans of the left hip were used 
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for analysis, but if the left hip measurement was ineligible; the right hip scan was used. We 

included participants with valid BMD measurements 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, with approval by the Norwegian Data 

Inspectorate. 

2.4 Exposure variables and confounders 
 

In the present study, the disease conditions were determined based on self-reports from 

questionnaires in Tromsø 5. The findings of the questionnaires were not verified by other 

measures. A participant was considered to have a disease if he or she answered óyesô to the 

disease question or its corresponding drug (e.g., anti-diabetic drug for diabetes). We included 

4 diseases: DM, CVD, Stroke and Hypothyroidism as exposures. We separated Type 2 DM 

out of the diabetes diagnosis. Type 2 DM were defined as those who said óyesô to diabetes 

question and question for intake of diabetes tablet. In addition to it, a participant who 

reported 40+ years of age at onset of the disease and answered óyesô to the diabetes question 

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 both; the 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, triglycerides, 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/m². The covariates like smoking, 

physical-activity, education and health were dichotomised. Those who were currently 

smoking were considered smokers, the rest being non-smokers. The variable óeducationô was 

categorised into less than 13 years of education and 13 or more years. The variable physical 

activity was categorised into sedentary, 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 used for statistical analysis of the data. Data are presented 

stratified by gender. Chi squared (ɢ
2
) test was used for categorical variables (Fisher exact 

tests for categorical data with low expected cell counts) and independent sample t-test was 

used for continuous variables. Absolute annual BMD change was calculated as the difference 

between BMD in Tromsø 5 and Tromsø 6 divided by the number of years between the scans. 

The annual percentage change in BMD was calculated by dividing the annualized absolute 

change 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 variables (diseases) 

and the outcome (change in TH and FN BMD). The association was adjusted for potential 

confounding variables where models were constructed based on previous studies on órisk 

factors for bone lossô (26, 28, 139). Burden of chronic diseases (number of disease per 

subject) was also calculated and ANOVA was used to compare baseline 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 statistically significant. The Variance Inflation Factor 

(VIF) was less than 5 for independent variables showing no cause of concern for multi-

collinearity between variables. 
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Tromsø 5 
2001 

Age: 30-89 years 

  

Total invited, n= 19762 
(Men: 9625, Women: 10137) 
Total attended, n= 12984 
(Men: 6054, Women: 6930) 
 
 

Total invited, n= 10353 
(Men: 4636, Women: 5717) 
Total attended, n = 8130 
(Men: 3511, Women: 4619) 

Tromsø 6  
2007-2008 

Age: 30-87 years 

 

Total sample received: 16390 
Tromsø 5: 8039  
(Men: 3475, Women: 4564) 
Tromsø 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) 

94 who did not consent to 
medical research were 
excluded 

 

Tromsø 5 
2001-2002 

Age: 30-89 years 

  

Figure 1: Flowchart showing inclusion and exclusion of participants  
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CHAPTER 3: Results  

3.1 Basic characteristics of participants by sex as displayed in Table 1.  
 

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

of the present study.  The mean age±SD was 64±5 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 difference in height and weight in women and men (p<0.0001). The mean 

BMI was 27 kg/m
2 

and 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 activity level 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 significantly more 

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 women, with women 

losing an average of -0.6% per year at the TH and men losing an average of -0.25% per year 

at the TH (p<0.0001). The corresponding annual rates of loss were -0.7 % in women and -

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

3.2 Basic characteristics of participants by sex and disease status. 

3.2.1 Basic characteristics of participants by sex and DM status as displayed in Table 2. 

 

Men reporting DM had significantly higher BMI, poorer SRH status, were rarely smokers, 

had lower 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/cm²) 

compared to men without DM (1.03 g/cm²). Similarly, women reporting DM had 

significantly higher 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 characteristics of participants by sex and CVD status as displayed in Table 3. 

 

Men reporting CVD were significantly older, had higher BMI, had lower educational level, 

lower SRH status, were less often smokers, and had lower diastolic 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 cholesterol level and 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 were not significantly 

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 different 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 DM and bone loss as displayed in Table 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 association persisted 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 displayed in Table 6-Table 9. 

 

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 was a significant 

annual percentage change in TH BMD (-0.23%; p<0.05) in the model adjusted for potential 

confounders: age, BMI, baseline BMD, physical activity, education, smoking, education, and 

a borderline significance (-0.20%; p=0.05) upon further adjustment for variables 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 displayed in Table 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 significant (-0.47 %; p < 

0.05) among men in the models adjusted for age, baseline BMD, BMI, smoking, physical 

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 as displayed in Table 6-Table 

9. 

  

There was no significant association between hypothyroidism and bone loss at FN in neither 

women nor men.  But, a significant decrease in TH BMD was observed among women in a 

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

3.3.5 The relation between disease category and bone loss as displayed in Table 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 sexes (Table 10 Table 11). 

 

In women, a significant bone loss was observed at the TH in women with two diseases 

compared to the no-disease category in the model adjusted for age, baseline BMD, BMI, 

smoking, physical activity, education and health status (-0.43; p<0.05) and with further 

adjustment for cholesterol, BP and triglycerides (-0.44; p<0.05). However, the annual 

percentage change in TH BMD among men was not significant. At FN, there was no 

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

In the present study, a significant bone loss was observed at TH in women with CVD and 

hypothyroidism. Similarly, a significant bone loss was observed at FN in men with stroke 

compared to those without. However, there was no 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 which was 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 hypothyroidism, whereas at FN, bone loss was significant neither in women nor in men. 

When we looked at the association between burden of disease and bone loss, a significant 

annual percentage change in TH BMD was observed among women with two diseases 

compared to women with 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 chronic diseases 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 BMD among DM in a univariate analyses with a 

gradual increasing BMD in multivariate models. However, the changes were not statistically 
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significant. In line with our findings, a prospective study, from the USA in 2007 displayed in 

a multivariate model similar changes in hip BMD for participants with diabetes and normal 

glucose though, there was a nominal  loss of femoral neck BMD (-0.32%/year; 95% CI: -

0.61, -0.02) (88). Several studies (81, 82) have reported that patients with Type 2 DM display 

an increased fracture risk despite high BMD. In contrast to the present study, the óStudy of 

Osteoporotic Fractureô with similar setting found that women with prevalent DM lost bone 

more rapidly than those without DM at the femoral neck (-0.96 vs. -1.40%/yr, p-0.005), 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 patient with DM are further 

consistent with a meta-analysis which reported higher BMD associated with Type 2 DM 

(140). Anabolic effect of drugs is reported to induce renewed modeling, increase periosteal 

apposition and repair trabecular microstructure (141). It can therefore be assumed that the 

present non-significant association between DM and bone change support an anabolic effect 

of insulin on bone as suggested by Weinstock et al and Thrailkill et al (142, 143). The insulin 

resistant phase in Type 2 DM which leads to a phase of hyperinsulinemia (144, 145) is 

reported to contribute to BMD in several studies (80, 146, 147). However, a study done on 

normal subjects found no association between insulin levels and BMD (148).  The decrease 

in sex hormone-binding globulin secondary to hyperinsulinemia (149) is another plausible 

mechanism for degradation in bone mass (150). Besides their bone-anabolic actions, 

androgens and estrogens both exert anti-resorptive effects which down-regulates the 

production of cytokines involved in bone resorption subsequently decreasing the number and 

activity of osteoclasts as mentioned in a review by Vekken and colleagues (151). Protective 

effects of sex hormones against fracture and bone loss have been explained in various 

prospective studies (152, 153). While, substantial alterations in BMD values were found 

among different races and ethnic (154), another survey reported a modest role of estradiol in 
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race and ethnic differences in BMD (155). 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 

association (156). The present study found that the baseline BMI were significantly higher 

among patients with DM in both sexes.  A number of studies have shown the 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 at the baseline are not losing more bone over time, they are indeed 

gaining bone. Therefore, the increased risk of fracture among DM patients could be through 

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 review (101) along with some prospective studies 

(105, 106) have found a significant relation of one or other type of CVD with bone loss, 

although there was a substantial diversity with respect to age, sex, ethnicity, and baseline risk 

for CV events and fractures. 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 plasma osteoprotegerin (OPG) 

and leptin levels (90). Most importantly, estrogen plays a role in both CVD and OP through 

their effects on cytokines, such as IL-1, IL-6 and TNF-alpha and OPG (93). The lack of 

estrogens induces an increase in these cytokines and a decrease in OPG, both implicated in 

the mechanisms of bone loss and atherogenesis. In the present analysis, 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 loss (93). Common pathological factors may therefore 

be at play in this association. In an age-matched case control study, men with CHF 

demonstrated reduced BMD, compared to subjects without CHF where reduced serum total 

testosterone and free estradiol (p<0.0001) at baseline predicted the bone loss (105). 

Moreover, the significant association between CVD and bone loss only among women in our 

study suggests that the potential patho-physiological 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 in stroke 
 

In the present study, there was, as mentioned a significant bone loss at FN among men with 

stroke. Contrary to our findings, female, but not male stroke patients had lower BMD than 

controls in the Tromsßô study where BMD were measured immediately after the stroke (157).  

Studies have shown contradictory results regarding which site is affected. Some studies have 

found pronounced decrease in BMD on the paretic side (115); the decrease in BMD being 

attributed to the factors like functional deficits, physical fitness, lean mass, mobility, weight 

bearing early after stroke and muscle grip (116-120), while another found that the BMD of 

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

stroke patients (121). However, the present study cannot confirm the association in relation to 

the site involved as the data on stroke-affected 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 stroke (108). Immobilization basically 

works through two mechanisms: clinical which includes hypercalciuria causing suppression 
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of parathyroid-1,25-dihydroxyvitamin D axis, and radiological which involves activation of 

remodeling loci, and a decrease of the osteoblastic stimulus ultimately causing reduction in 

bone mass (158, 159). Moreover, in long-standing hemiplegic stroke patients, 

hypovitaminosis D appeared to be the dominant cause of immobilization-induced osteopenia 

(160). The supplementation of vitamin D could possibly reduce the risk of bone loss among 

stroke patients.  The non-significant association between stroke and bone loss in this study 

could be due to lack of power after stratification.  

Bone loss in hypothyroidism 
 

 In the present study, we found significant bone loss at TH in women with hypothyroidism 

compared to women without, while there was no significant loss in men. Most (131-134) but 

not all (135) studies indicate a high prevalence of bone loss in patients with subclinical 

hypothyroidism treated with exogenous thyroxin. The 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 hormone are 

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, though increased, involves less absolute 

bone volume than the previous volume of bone absorbed by osteoclasts (122, 161). 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: 

thyroxine-treated women with low TSH levels lost bone mineral from the spine more rapidly 

than women without known thyroid disease (136). 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 hyper-remodeling (133). In contrary, Grimnes et al. in The Tromsø study 

reported that postmenopausal women with serum TSH above 97.5 percentile had significantly 

higher BMD at the femoral neck than women with serum TSH in the normal range (129).  

The present significant association between hypothyroidism and bone loss in women is 

suggestive of further exploration of BMD changes among post-menopausal women with 

hypothyroidism, with appropriate titration of hormone therapy.  

Strength and limitations 

Our study has various strengths and limitations. At first, DXA is regarded as an ideal method 

of BMD measurement (162). Secondly, BMD predicts bone fractures better (11, 163) than 

other common risk factors. This study included a large numbers of men and women with a 

wide age range at baseline. The potential for selection 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 of self-reported disease in 

this study cannot be fully relied on. In a prospective cohort study of 34,616 Finnish public-

sector employees, the specificity of self-reports was equally high for the prevalent and 

incident diseases (range, 93%-99%), but the sensitivity of self-reports was considerably lower 

for incident than for prevalent diseases: hypertension (55% vs. 86%), diabetes (62% vs. 

96%), coronary heart disease (62% vs. 78%), and rheumatoid arthritis (63% vs. 83%) (164). 

Though, physiological assessment or correction (165) and use of medical records (166) are 

suggested to validate self-reported disease. Because of the self-reported nature of the 

diseases, we also 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 in this study, 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 on self-reported disease 

indeed depends on participants to recall and evaluate different 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 Tromsø population in general and are not 

substantially different from other western 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 patients 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 disease burden 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 

possible 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 participants from Tromsø V 2001-2002 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/m2 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 

Ó13 years 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 (70.1%) 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     

TypeII DM                              

Yes  61 (2.7%) 29 (3.4%) 32 (2.3%) 0.110 

No 2196 (97.3%) 823 (96.6%) 1373 (97.7%)  

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/cm2 0.96 (0.14)  1.03 (0.13)  0.92 (0.13) 0.000 
TH BMD T6, gm/cm2 0.93 (0.15)  1.01 (0.14)  0.88 (0.13) 0.000 

FN BMD T5, gm/cm2 0.89 (0.13)  0.94 (0.13)  0.85 (0.12) 0.000 

FN BMD T6, gm/cm2 0.85 (0.13)  0.92 (0.14)  0.81 (0.12) 0.000 

Absolute change TH, gm/cm2  -0.03 (0.04) -0.02 (0.04) -0.37 (0.05) 0.000 

Absolute change FN, gm/cm2  -0.34 (0.05) -0.02 (0.05) -0.04 (0.05) 0.000 

Percentage change TH, %/ cm2  -3.08 (4.67) -1.62 (3.85) -3.95 (4.89) 0.000 

Percentage change FN, %/ cm2 -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 TH, %/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 Mellitus, FN: Femoral neck, TH: Total 

hip*Measurements from Tromsø V 2001-2002 (T5) and Tromsø 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 

Ó13 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(20.66) 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/cm2 1.09 (0.13) 1.03 (0.13) 0.017 0.96 (0.14) 0.92 (0.13) 0.087 
TH BMD T6, gm/cm2 1.07 (0.14) 1.01 (0.14) 0.041 0.91 (0.13) 0.88 (0.13) 0.240 

FN BMD T5, gm/cm2 0.97 (0.11) 0.94 (0.13) 0.164 0.89 (0.13) 0.85 (0.12) 0.092 

FN BMD T6, gm/cm2 0.95 (0.13) 0.91 (0.14) 0.225 0.84 (0.11) 0.81 (0.12) 0.232 

Absolute change TH, 

gm/cm2 

-0.02 (0.04) -0.16 (0.04) 0.535 -0.05 (0.05) -0.04 (0.04) 0.115 

Absolute change FN, 

gm/cm2 

-0.03 (0.05) -0.02 (0.05) 0.792 -0.05 (0.05) -0.04 (0.05) 0.191 

Percentage change TH, %/ 

cm
2
 

-1.90 (3.85) -1.61 (3.85) 0.688 -4.94 (4.95) -3.92 (4.88) 0.246 

Percentage change FN, %/ 

cm2 

-2.74 (5.74) -2.56 (4.90) 0.841 -5.35 (5.22) -4.50 (5.49) 0.385 

Absolute Annual change 

TH, gm/yr 

-0.003(0.006) -0.002(0.006) 0.485 -0.01 (0.01) -0.01 (0.01) 0.114 

Absolute Annual change 

FN, gm/yr 

-0.004(0.008) -0.004(0.007) 0.827 -0.01 (0.01) -0.01 (0.01) 0.202 

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 Mellitus, FN: Femoral neck, TH: Total hip. Mean (SD) 

is reported for continuous variable and number (%) is reported for categorical variable. Sample sizes vary by characteristics 

due to missing values. Fishers 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  CVD 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 

Ó13 years 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 

(19.69) 

141.20 

(19.25) 

0.431 143.02 

(22.60) 

140.61 

(20.60) 

0.277 

DiastolicBP,mmHg 79.65 (10.55) 82.96 

(11.05) 
0.001 80.40 

(14.08) 

80.27 (12.12) 0.921 

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,gm/cm2 1.03 (0.13) 1.03 (0.13) 0.735 0.91 (0.13) 0.92 (0.13) 0.799 

TH BMD T6, gm/cm2 1.01 (0.14) 1.01 (0.14) 0.769 0.88 (0.14) 0.88 (0.13) 0.645 

FN BMD T5, gm/cm2 0.93 (0.12) 0.94 (0.13) 0.456 0.83 (0.11) 0.86 (0.12) 0.109 

FN BMD T6, gm/cm2 0.91 (0.13) 0.92 (0.14) 0.333 0.80 (0.12) 0.81 (0.12) 0.181 

Absolute change TH, gm/cm2 -0.02 (0.05) -0.02 (0.04) 0.944 -0.04 (0.05) -0.04 (0.05) 0.550 

Absolute change FN, gm/ cm2  -0.03 (0.05) 0.02 (0.04) 0.421 -0.04 (0.04) 0.04 (0.05) 0.442 

Percentage change TH, %/ cm2 -1.61 (4.78) -1.62 (3.61) 0.965 -4.40 (4.95) -3.93 (4.88) 0.368 

Percentage change FN, %/ cm
2
 -2.87 (5.43) -2.49 (4.80) 0.385 -4.38 (5.21) -4.56 (5.49) 0.757 

Absolute Annual change TH, 

gm/yr 

-0.002 

(0.007) 

-0.002 

(0.005) 

0.835 -0.006 

(0.007) 

-0.006 

(0.007) 

0.760 

Absolute Annual change FN, 

gm/yr 

-0.004 

(0.008) 

-0.004 

(0.007) 

0.463 -0.005 

(0.006) 

-0.006 

(0.007) 

0.317 

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 (0.73) 0.418 -0.65 (0.77) -0.70 (0.85) 0.586 
 

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. Mean (SD) 

is reported for continuous variable and number (%) is reported for categorical variable. Sample sizes vary by characteristics 

due to missing values. Fishers 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 participants with 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 

Ó13 years 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(20.69) 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 (1.03) 5.64 (1.48) 1.00 5.67 (1.31) 5.40 (1.24) 0.291 

BMD       

TH BMD T5,gm/cm2 1.02 (0.12)   1.03 (0.13) 0.807 0.91(0.13) 0.92 (0.13) 0.881 

TH BMD T6, gm/cm2 1.00 (0.11)   1.01 (0.14) 0.555 0.88 (0.15) 0.88 (0.13) 0.899 

FN BMD T5, gm/cm2 0.93 (0.12)   0.94 (0.13) 0.715 0.85 (0.13) 0.85 (0.12) 0.767 

FN BMD T6, gm/cm2 0.90 (0.11)   0.92 (0.14) 0.413 0.81 (0.13) 0.81 (0.12) 0.729 

Absolute change TH, 

gm/cm2 

-0.03 (0.04) -0.02 (0.04) 0.175 -0.04 (0.06 ) -0.04 (0.04) 0.944 

Absolute change FN, 

gm/cm2 

-0.04 (0.05) -0.02 (0.05) 0.158 -0.04 (0.04 ) -0.04 (0.05) 0.925 

Percentage change TH, %/ 

cm2 

-2.42 (3.45) -1.60 (3.86) 0.286 -3.97 (6.95) -3.92 (4.83) 0.962 

Percentage change FN, %/ 

cm2 

-3.74 (5.18) -2.53 (4.92) 0.217 -4.77 (5.12) -4.51 (5.48) 0.824 

Absolute Annual change 

TH, gm/yr 

-0.004 

(0.005) 

-0.002 

(0.006) 

0.197 -0.006 (0.01) -0.006 

(0.007) 

0.994 

Absolute Annual change 

FN, gm/yr 

-0.005 

(0.007) 

-0.003 

(0.007) 

0.177 -0.006 

(0.007) 

-0.006 

(0.007) 

0.877 

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 Mellitus, FN: Femoral neck, TH: Total hip. Mean (SD) 

is reported for continuous variable and number (%) is reported for categorical variable. Sample sizes vary by characteristics 

due to missing values. Fishers 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 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 (5.06) 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 

Ó13 years 0 (0.0%) 141 (18.3%)  22 (14.7%) 185 (16.8%)  

Personal history       

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 (91.7%)  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/cm2 1.03 (0.95) 1.03 (0.13) 0.999 0.92 (0.13) 0.92 (0.13) 0.948 

TH BMD T6, gm/cm2 1.01 (0.12) 1.02 (0.14) 0.860 0.88 (0.13) 0.88 (0.13) 0.629 

FN BMD T5, gm/cm2 0.93 (0.80) 0.94 (0.13) 0.790 0.86 (0.12) 0.86 (0.12) 0.949 

FN BMD T6, gm/cm2 0.90 (0.11) 0.92 (0.14) 0.670 0.81 (0.12) 0.82 (0.12) 0.772 

Absolute change TH, 

gm/cm2 

-0.02 (0.04) -0.02 (0.04) 0.502 -0.04 (0.05) -0.04 (0.04) 0.216 

Absolute change FN, 
gm/cm2 

-0.03 (0.05) -0.02 (0.05) 0.595 -0.04 (0.05) -0.04 (0.05) 0.379 

Percentage change TH, 

%/ cm2 

-2.24 (3.84) -1.55 (3.78) 0.479 -4.46 (5.86) -3.91 (4.68) 0.181 

Percentage change FN, 

%/ cm2 

-3.33 (5.02) -2.49 (4.88) 0.512 -5.00 (5.29) -4.50 (5.39) 0.286 

Absolute Annual change 

TH, gm/yr 

-0.003 (0.006) -0.002 (0.006) 0.467 -0.006 (0.008) -0.006 (0.007) 0.184 

Absolute Annual change 

FN, gm/yr 

-0.004 (0.007) -0.003 (0.007) 0.604 -0.007 (0.007) -0.006 (0.007) 0.353 

Annual % change TH, 

%/yr 

-0.35 (0.57) -0.23 (0.57) 0.449 -0.69 (0.89) -0.59 (0.72) 0.156 

Annual % change FN, 
%/yr 

-0.50 (0.72) -0.37 (0.74) 0.522 -0.76 (0.81) -0.69 (0.83) 0.269 

 

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. Mean (SD) 

is reported for continuous variable and number (%) is reported for categorical variable. Sample sizes vary by characteristics 

due to missing values. Fishers 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 6: Adjusted and unadjusted Absolute annual change and Annualised percentage change in Total hip BMD with chronic diseases among women. 

 DM  CVD  Stroke  Hypothyroidism  

Total Hip  Change (CI) P Change (CI) P Change (CI) P  Change (CI) P 

Absolute Annual Change         

Unadjusted model -0.002 (-0.004-0.000) 0.114   0.000 (-0.002-0.001) 0.760 -0.000011 (-0.003-0.003) 0.994 -0.001 (-0.002-0.000) 0.184 

Multivariate modela -0.002 (-0.004-0.000) 0.102   0.000 (-0.002-0.001) 0.535 -0.000054 (-0.003-0.003) 0.969 -0.001 (-0.002-0.000) 0.164 

Multivariate modelb -0.002 (-0.004-0.001) 0.193   0.000 (-0.002-0.001) 0.686 -0.000057 (-0.003-0.003) 0.967 -0.001 (-0.002-0.000) 0.171 

Multivariate modelc -0.002 (-0.004-0.001) 0.124 -0.001 (-0.002-0.001) 0.428   0.000 (-0.003-0.002) 0.790 -0.001 (-0.002-0.000) 0.097 

Multivariate model
d 

-0.000093 (-0.003-0.003) 0.949 -0.002 (-0.004-0.000) 0.034*   0.002 (-0.002-0.005) 0.321 -0.001 (-0.003-0.000) 0.049* 

Multivariate modele   0.000 (-0.003-0.003) 0.918 -0.002 (-0.003-0.000) 0.083   0.002 (-0.001-0.005) 0.230 -0.001 (-0.003-0.000) 0.034* 

Annual % change         

Unadjusted model -0.16 (-0.417-0.105) 0.241 -0.05 (-0.204-0.107) 0.542 -0.02 (-0.318-0.281) 0.904 -0.09 (-0.215-0.034) 0.156 

Multivariate modela -0.16 (-0.419-0.104) 0.237 -0.06 (-0.213-0.102) 0.489 -0.02 (-0.320-0.280) 0.897 -0.09 (-0.216-0.034) 0.153 

Multivariate modelb -0.14 (-0.402-0.120) 0.289 -0.05 (-0.207-0.108) 0.540 -0.02 (-0.319-0.280) 0.896 -0.09 (-0.214-0.035) 0.157 

Multivariate modelc -0.17 (-0.429-0.088) 0.196 -0.08 (-0.236-0.077) 0.319 -0.05 (-0.350-0.242) 0.720 -0.11 (-0.229-0.016) 0.088 

Multivariate modeld  0.001 (-0.308-0.310) 0.995 -0.23 (-0.426- -0.038) 0.019*   0.17 (-0.195-0.525) 0.367 -0.15 (-0.298- -0.006) 0.041* 

Multivariate modele  0.001 (-0.336-0.337) 0.997 -0.20 (-0.398-0.000) 0.050*   0.20 (-0.160-0.560) 0.276 -0.16 (-0.308- -0.014) 0.032* 
 

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. a Adjusted for age. b Adjusted for age and baseline BMD. c Adjusted for age, 

baseline BMD and BMI. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health status. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, 

education,  health status, cholesterol, BP, triglycerides and glucose. In multivariate modele óGlucoseô is included only for DM.   * P<0.05. 
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Table 7: Adjusted and unadjusted Absolute annual change and Annualised percentage change in Total hip BMD with chronic diseases among men. 

 DM  CVD  Stroke  Hypothyroidism  

Total Hip  Change (CI) P  Change (CI) P Change (CI) P Change (CI) P 

Absolute Annual Change         

Unadjusted model -0.001 (-0.003-0.001) 0.485   0.000 (-0.001-0.001) 0.835 -0.001 (-0.004-0.001) 0.197 -0.001 (-0.004-0.002) 0.467 

Multivariate modela -0.001 (0.003-0.001) 0.494   0.000 (-0.001-0.001) 0.510 -0.001 (-0.004-0.001) 0.216 -0.001 (-0.004-0.002) 0.520 

Multivariate modelb -0.001 (-0.003-0.001) 0.327   0.000 (-0.001-0.001) 0.513 -0.001 (-0.004-0.001) 0.222 -0.001 (-0.004-0.002) 0.510 
Multivariate modelc -0.001 (-0.004-0.001) 0.209   0.000 (-0.001-0.001) 0.735 -0.001 (-0.004-0.001) 0.188 -0.001 (-0.004-0.002) 0.468 

Multivariate modeld -0.001 (-0.003-0.002) 0.579   0.000 (-0.001-0.001) 0.655 -0.002 (-0.005-0.001) 0.116 -0.001 (-0.005-0.002) 0.514 

Multivariate modele -0.002 (-0.005-0.001) 0.220 -0.000040 (-0.001-0.001) 0.952 -0.002 (-0.005-0.001) 0.112 -0.001 (-0.005-0.002 0.529 

Annual % change         

Unadjusted model -0.05 (-0.274-0.167) 0.636 0.01 (-0.093-0.111) 0.866 -0.12 (-0.346-0.111) 0.312 -0.11 (-0.407-0.180) 0.449 

Multivariate modela -0.05 (-0.270-0.168) 0.649 0.04 (-0.068-0.138) 0.504 -0.11 (-0.337-0.117) 0.343 -0.10 (-0.392-0.194) 0.507 

Multivariate modelb -0.10 (-0.312-0.120) 0.384 0.03 (-0.067-0.135) 0.507 -0.12 (-0.330-0.118) 0.353 -0.10 (-0.390-0.188) 0.491 

Multivariate modelc -0.13 (-0.343-0.092) 0.258 0.02 (-0.083-0.121) 0.719 -0.12 (-0.340-0.107) 0.308 -0.11 (-0.400-0.178) 0.451 

Multivariate modeld -0.06 (-0.324-0.205) 0.657 0.04 (-0.088-0.158) 0.574 -0.18 (-0.450-0.100) 0.211 -0.10 (-0.466-0.262) 0.582 

Multivariate modele -0.16 (-0.453-0.125) 0.258 0.001 (-0.129-0.131) 0.986 -0.18 (-0.454-0.099) 0.207 -0.10 (-0.466-0.266) 0.592 
 

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. a Adjusted for age. b Adjusted for age and baseline BMD. c Adjusted for age, 

baseline BMD and BMI. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health status. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, 

education,  health status, cholesterol, BP, triglycerides and glucose. In multivariate modele óGlucoseô is included only for DM.  
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Table 8: Adjusted and unadjusted Absolute annual change and Annualised percentage change in Femoral neck BMD with chronic diseases among women. 

 DM  CVD  Stroke  Hypothyroidism  

Femoral neck Change (CI) P Change (CI) P  Change (CI) P Change (CI) P  

Absolute Annual Change         

Unadjusted model  -0.002 (-0.004-0.001) 0.202   0.001 (-0.001-0.002) 0.317   0.000 (-0.003-0.003) 0.877 -0.001(-0.002-0.001) 0.353 

Multivariate modela -0.002 (-0.004-0.001) 0.155   0.000 (-0.001-0.002) 0.804   0.000 (-0.003-0.003) 0.816 -0.001 (-0.002-0.001) 0.267 

Multivariate modelb  -0.001 (-0.004-0.001) 0.367   0.000 (-0.001-0.002) 0.755   0.000 (-0.003-0.002) 0.781 -0.001 (-0.002-0.001) 0.307 
Multivariate modelc  -0.001 (-0.004-0.001) 0.332   0.000095 (-0.001-0.002) 0.902   0.000 (-0.003-0.002) 0.735 -0.001 (-0.002-0.000) 0.257 

Multivariate modeld   0.000 (-0.003-0.003) 0.903 -0.001 (-0.003-0.001) 0.311   0.000 (-0.003-0.004) 0.815 -0.001 (-0.002-0.001) 0.271 

Multivariate modele  -0.001 (-0.004-0.003) 0.751 -0.001 (-0.003-0.001) 0.383   0.001 (-0.003-0.004) 0.716 -0.001 (-0.002-0.000) 0.201 

Annual % change         

Unadjusted model -0.13 (-0.422-0.168) 0.398   0.05 (-0.127-0.225) 0.586 -0.05 (-0.388-0.291) 0.779 -0.08 (-0.218-0.061) 0.269 

Multivariate modela -0.14 (-0.436-0.153) 0.346   0.002 (-0.175-0.180) 0.980 -0.06 (-0.396-0.280) 0.737 -0.09 (-0.226-0.052) 0.218 

Multivariate modelb -0.10 (-0.385-0.198) 0.529   0.01 (-0.171-0.181) 0.955 -0.06 (-0.396-0.273) 0.719 -0.08 (-0.220-0.055) 0.240 

Multivariate modelc -0.11 (-0.398-0.186) 0.477 -0.01 (-0.190-0.163) 0.882 -0.07 (-0.409-0.261) 0.664 -0.09 (-0.228-0.047) 0.197 

Multivariate modeld -0.002 (-0.346-0.341) 0.989 -0.14 (-0.355-0.077) 0.207   0.03 (-0.368-0.432) 0.875 -0.11 (-0.271-0.050) 0.176 

Multivariate modele -0.03 (-0.400-0.348) 0.891 -0.13 (-0.353-0.091) 0.248   0.05 (-0.346-0.455) 0.790 -0.12 (-0.286-0.037) 0.131 
 

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. a Adjusted for age. b Adjusted for age and baseline BMD. c Adjusted for age, 

baseline BMD and BMI. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health status. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, 

education,  health status, cholesterol, BP, triglycerides and glucose. In multivariate modele óGlucoseô is included only for DM. 
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Table 9: Adjusted and unadjusted Absolute annual change and Annualised percentage change in Femoral neck BMD with chronic diseases among men. 

 DM  CVD  Stroke  Hypothyroidism  

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

Absolute Annual Change         

Unadjusted model   0.000 (-0.003-0.002) 0.827   0.000 (-0.002-0.001) 0.463 -0.002 (-0.005-0.001) 0.177 -0.001 (-0.004-0.003) 0.604 

Multivariate modela   0.000 (-0.003-0.002) 0.830   0.000 (-0.002-0.001) 0.516 -0.002 (-0.005-0.001) 0.182 -0.001 (-0.004-0.003) 0.610) 

Multivariate modelb   0.000 (-0.003-0.002) 0.823   0.000 (-0.002-0.001) 0.516 -0.002 (-0.005-0.001) 0.183 -0.001 (-0.004-0.003) 0.612 
Multivariate modelc   0.000 (-0.003-0.002) 0.802   0.000 (-0.002-0.001) 0.493 -0.002 (-0.005-0.001) 0.181 -0.001 (-0.004-0.003) 0.625 

Multivariate modeld   0.000 (-0.003-0.003) 0.884   0.000 (-0.002-0.001) 0.577 -0.005 (-0.008- - 0.001) 0.008* -0.001 (-0.005-0.004) 0.684 

Multivariate modele -0.001 (-0.004-0.003) 0.624 -0.001 (-0.002-0.001) 0.361 -0.005 (-0.008- -0.001) 0.006* -0.001 (-0.005-0.004 0.685 

Annual % change         

Unadjusted model -0.03 (-0.308-0.258) 0.861 -0.05 (-0.185-0.077) 0.418 -0.18 (-0.470-0.117) 0.239 -0.12 (-0.503-0.256) 0.522 

Multivariate modela -0.02 (-0.307-0.259) 0.866 -0.05 (-0.177-0.088) 0.508 -0.17 (-0.46-0.121) 0.248 -0.12 (-0.499-0.261) 0.538 

Multivariate modelb -0.04 (-0.321-0.244) 0.790 -0.05 (-0.177-0.087) 0.507 -0.17 (-0.462-0.123) 0.256 -0.12 (-0.497-0.261) 0.542 

Multivariate modelc -0.04 (-0.328-0.243) 0.770 -0.05 (-0.181-0.086) 0.486 -0.17 (-0.464-0.122) 0.253 -0.12 (-0.495-0.264) 0.551 

Multivariate modeld   0.03 (-0.319-0.375) 0.875 -0.04 (-0.198-0.125) 0.658 -0.46 (-0.821- -0.102) 0.012* -0.11 (-0.589-0.370) 0.653 

Multivariate modele -0.09 (-0.468-0.292) 0.651 -0.07 (-0.242-0.098) 0.406 -0.48 (-0.841- -0.117) 0.010* -0.11 (-0.592-0.375) 0.659 
 

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. a Adjusted for age. b Adjusted for age and baseline BMD. c Adjusted for age, 

baseline BMD and BMI. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health status. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, 

education,  health status, cholesterol, BP, triglycerides and glucose. In multivariate modele óGlucoseô is included only for DM.* P<0.05. 
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Table 10: Comparison of the mean difference in BMD among females with no disease, one disease and two diseases 

Variables  0 1 2 P 

TH BMD T5, gm/cm2   0.92 (0.13)   0.92 (0.14)   0.92 (0.10) 0.935 

TH BMD T6, gm/cm2   0.88 (0.13)   0.88 (0.14)   0.87 (0.11) 0.942 

FN BMD T5, gm/cm2   0.85 (0.12)   0.85 (0.13)   0.85 (0.81) 0.951 

FN BMD T6, gm/cm2   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 neck, TH: Total 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/cm2   1.03 (0.13)   1.02 (0.13)   1.07 (0.12) 0.331 

TH BMD T6, gm/cm2   1.01 (0.14)   1.01 (0.14)   1.04 (0.14) 0.638 

FN BMD T5, gm/cm2   0.94 (0.13)   0.93 (0.12)   0.95 (0.10) 0.812 

FN BMD T6, gm/cm2   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, %/yr -0.25 (0.55) -0.23 (0.68) -0.44 (0.68) 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 Mellitus, FN: Femoral neck, TH: Total hipMean (SD) 

is reported for continuous variable. Sample sizes vary by characteristics due to missing values. 

 

 

 

 

 

 

 



46 
 

 

 

Table 12: Adjusted and unadjusted Absolute annual change and Annualised percentage change in Total hip with single or multiple chronic diseases among women. 

 1  2  

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

Absolute Annual Change     

Unadjusted model -0.001 (-0.001-0.000) 0.253 -0.002 (-0.004-0.001) 0.223 

Multivariate modela -0.002-0.000) 0.178 -0.002 (-0.005-0.001) 0.155 

Multivariate modelb -0.001 (-0.001-0.000) 0.248 -0.002(-0.004-0.001) 0.207 

Multivariate modelc -0.001 (-0.002-0.000) 0.092 -0.002 (-0.005-0.001) 0.152 

Multivariate modeld -0.001 (-0.002-0.001) 0.275 -0.004 (-0.007- -0.001) 0.023* 

Multivariate modele -0.001 (-0.002-0.001) 0.363 -0.004 (-0.007- -0.001) 0.023* 

Annual % change     

Unadjusted model -0.06 (-0.164-0.039) 0.228 -0.20 (-0.494-0.086) 0.168 

Multivariate modela -0.07 (-0.169-0.036) 0.201 -0.22 (-0.507-0.076) 0.147 
Multivariate modelb -0.06 (-0.165- 0.039) 0.229 -0.21 (-0.497-0.085) 0.166 

Multivariate modelc -0.09 (-0.191-0.012) 0.083 -0.23 (-0.516-0.059) 0.119 

Multivariate modeld -0.08 (-0.199-0.047) 0.227 -0.43 (-0.772- -0.088) 0.014* 

Multivariate modele -0.07 (-0.190-0.061) 0.314 -0.44 (-0.788- -0.088) 0.014* 
 

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. a Adjusted for age. b Adjusted for age and baseline BMD. c Adjusted for age, 

baseline BMD and BMI. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health status. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, 

education,  health status, cholesterol, BP, triglycerides and glucose. In multivariate modele óGlucoseô is included only for DM. * P<0.05. 
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Table 13: Adjusted and unadjusted Absolute annual change and Annualised percentage change in Total hip 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 (-0.001-0.001) -0.776 -0.002 (-0.004-0.000) 1.000 

Multivariate modela   0.000 (-0.001-0.001)   0.529 -0.002 (-0.004-0.001) 0.153 

Multivariate modelb   0.000 (-0.001-0.001)   0.517 -0.002 (-0.004-0.000) 0.098 
Multivariate modelc   0.000 (-0.001-0.001)   0.799 -0.002 (-0.005-0.000) 0.067 

Multivariate modeld   0.000 (-0.001-0.001)   0.823 -0.002 (-0.005-0.001) 0.174 

Multivariate modele   0.000 (-0.001-0.001)   0.702 -0.003 (-0.006-0.000) 0.080 

Annual % change     

Unadjusted model -0.05 (-0.169-0.060)   0.354 -0.02 (-0.342-0.312) 0.929 

Multivariate modela -0.07 (-0.169-0.036)   0.201 -0.22 (-0.507-0.076) 0.147 

Multivariate modelb   0.04 (-0.055-0.135)   0.413 -0.20 (-0.447-0.041) 0.102 

Multivariate modelc   0.02 (-0.075-0.118)   0.659 -0.23 (-0.469-0.020) 0.072 

Multivariate modeld   0.03 (-0.087-0.147)   0.612 -0.19 (-0.500-0.112) 0.213 

Multivariate modele -0.01 (-0.130-0.115)   0.905 -0.26 (-0.574-0.052) 0.102 
  

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. a Adjusted for age. b Adjusted for age and baseline BMD. c Adjusted for age, 

baseline BMD and BMI. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health status. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, 

education,  health status, cholesterol, BP, triglycerides and glucose. In multivariate modele óGlucoseô is included only for DM. 
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Table 14: Adjusted and unadjusted Absolute annual change and Annualised percentage change in Femoral neck with single or multiple chronic diseases among women. 

 1  2  

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

Absolute Annual Change     

Unadjusted model   0.000 (-0.001-0.001) 0.487   0.000078 (-0.003-0.003) 0.958 

Multivariate modela -0.001 (-0.002-0.000) 0.248 -0.001 (-0.003-0.002) 0.684 

Multivariate modelb   0.000 (-0.001-0.000) 0.314   0.000 (-0.003-0.003) 0.875 
Multivariate modelc -0.001 (-0.002-0.000) 0.224   0.000 (-0.003-0.002) 0.834 

Multivariate modeld   0.000 (-0.002-0.001) 0.431 -0.002 (-0.005-0.002) 0.341 

Multivariate modele -0.001 (-0.002-0.001) 0.403 -0.002 (-0.005-0.002) 0.319 

Annual % change     

Unadjusted model -0.05 (-0.169-0.060) 0.354 -0.02 (-0.342-0.312 0.929 

Multivariate modela -0.07 (-0.188-0.041) 0.211 -0.07 (-0.396-0.258) 0.678 

Multivariate modelb -0.07 (-0.181-0.046) 0.246 -0.05 (-0.369-0.279) 0.785 

Multivariate modelc -0.08 (-0.195-0.033) 0.164 -0.06 (-0.379-0.268) 0.737 

Multivariate modeld -0.07 (-0.209-0.064) 0.297 -0.23 (-0.608-0.149) 0.235 

Multivariate modele -0.08 (-0.216-0.062) 0.275 -0.24 (-0.628-0.146) 0.222 
 

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. a Adjusted for age. b Adjusted for age and baseline BMD. c Adjusted for age, 

baseline BMD and BMI. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health status. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, 

education,  health status, cholesterol, BP, triglycerides and glucose. In multivariate modele óGlucoseô is included only for DM. 
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Table 15: Adjusted and unadjusted Absolute annual change and Annualised percentage change in Femoral neck with single or multiple chronic diseases among men. 

 1  2  

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

Absolute Annual Change     

Unadjusted model   0.000 (-0.002-0.001) 0.536 -0.002 (-0.005-0.001) 0.226 

Multivariate modela   0.000 (-0.001-0.001) 0.582 -0.002 (-0.005-0.001) 0.244 

Multivariate modelb   0.000 (-0.001-0.001) 0.583 -0.002 (-0.005-0.001) 0.242 
Multivariate modelc   0.000 (-0.002-0.001) 0.567 -0.002 (-0.005-0.001) 0.238 

Multivariate modeld -0.001 (-0.002-0.001) 0.369 -0.002 (-0.006-0.001) 0.235 

Multivariate modele -0.001 (-0.003-0.000) 0.164 -0.003 (-0.007-0.001) 0.125 

Annual % change     

Unadjusted model -0.03 (-0.158-0.090) 0.590 -0.22 (-0.539-0.099) 0.176 

Multivariate modela -0.03 (-0.152-0.098) 0.675 -0.21 (-0.528-0.112) 0.202 

Multivariate modelb -0.03 (-0.151-0.098) 0.677 -0.22 (-0.536-0.102) 0.183 

Multivariate modelc -0.03 (-0.155-0.098) 0.661 -0.22 (-0.540-0.102) 0.180 

Multivariate modeld -0.06 (-0.209-0.097) 0.473 -0.24 (-0.646-0.157) 0.232 

Multivariate modele -0.10 (-0.262-0.061) 0.222 -0.32 (-0.734-0.088) 0.124 
 

BMD: Bone Mineral Density, BMI: Body Mass Index, DM: Diabetes Mellitus, FN: Femoral neck, TH: Total hip. a Adjusted for age. b Adjusted for age and baseline BMD. c Adjusted for age, 

baseline BMD and BMI. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, education and health status. d Adjusted for age, baseline BMD, BMI, smoking, physical activity, 

education,  health status, cholesterol, BP, triglycerides and glucose. In multivariate modele óGlucoseô is included only for DM



50 
 

 

References 

1. Kanis JA, Oden A, Johnell O, Jonsson B, de Laet C, Dawson A. The burden of osteoporotic 

fractures: a method for setting intervention thresholds. Osteoporosis international : a journal established 

as result of cooperation between the European Foundation for Osteoporosis and the National 

Osteoporosis Foundation of the USA. 2001;12(5):417-27. 

2. Johnell O, Kanis JA. An estimate of the worldwide prevalence and disability associated with 

osteoporotic fractures. Osteoporosis international : a journal established as result of cooperation 

between the European Foundation for Osteoporosis and the National Osteoporosis Foundation of the 

USA. 2006;17(12):1726-33. 

3. Iqbal MM. Osteoporosis: epidemiology, diagnosis, and treatment. Southern medical journal. 

2000;93(1):2-18. 

4. Cooper C, Cole ZA, Holroyd CR, Earl SC, Harvey NC, Dennison EM, et al. Secular trends in 

the incidence of hip and other osteoporotic fractures. Osteoporosis international : a journal established 

as result of cooperation between the European Foundation for Osteoporosis and the National 

Osteoporosis Foundation of the USA. 2011;22(5):1277-88. 

5. Hernlund E, Svedbom A, Ivergard M, Compston J, Cooper C, Stenmark J, et al. Osteoporosis in 

the European Union: medical management, epidemiology and economic burden. A report prepared in 

collaboration with the International Osteoporosis Foundation (IOF) and the European Federation of 

Pharmaceutical Industry Associations (EFPIA). Archives of osteoporosis. 2013;8(1-2):136. 

6. Johnell O, Gullberg B, Allander E, Kanis JA. The apparent incidence of hip fracture in Europe: a 

study of national register sources. MEDOS Study Group. Osteoporosis international : a journal 

established as result of cooperation between the European Foundation for Osteoporosis and the National 

Osteoporosis Foundation of the USA. 1992;2(6):298-302. 

7. Johnell O, Kanis J. Epidemiology of osteoporotic fractures. Osteoporosis international : a journal 

established as result of cooperation between the European Foundation for Osteoporosis and the National 

Osteoporosis Foundation of the USA. 2005;16 Suppl 2:S3-7. 

8. Gullberg B, Johnell O, Kanis JA. World-wide projections for hip fracture. Osteoporosis 

international : a journal established as result of cooperation between the European Foundation for 

Osteoporosis and the National Osteoporosis Foundation of the USA. 1997;7(5):407-13. 

9. Consensus development conference: prophylaxis and treatment of osteoporosis. The American 

journal of medicine. 1991;90(1):107-10. 

10. Kanis JA, Melton LJ, 3rd, Christiansen C, Johnston CC, Khaltaev N. The diagnosis of 

osteoporosis. Journal of bone and mineral research : the official journal of the American Society for 

Bone and Mineral Research. 1994;9(8):1137-41. 

11. Marshall D, Johnell O, Wedel H. Meta-analysis of how well measures of bone mineral density 

predict occurrence of osteoporotic fractures. BMJ (Clinical research ed). 1996;312(7041):1254-9. 

12. Edwards MH, Jameson K, Denison H, Harvey NC, Sayer AA, Dennison EM, et al. Clinical risk 

factors, bone density and fall history in the prediction of incident fracture among men and women. 

Bone. 2013;52(2):541-7. 

13. Svejme O, Ahlborg HG, Nilsson JA, Karlsson MK. Low BMD is an independent predictor of 

fracture and early menopause of mortality in post-menopausal women--a 34-year prospective study. 

Maturitas. 2013;74(4):341-5. 

14. Blake GM, Fogelman I. Fracture prediction by bone density measurements at sites other than the 

fracture site: the contribution of BMD correlation. Calcified tissue international. 2005;76(4):249-55. 

15. Stone KL, Seeley DG, Lui LY, Cauley JA, Ensrud K, Browner WS, et al. BMD at multiple sites 

and risk of fracture of multiple types: long-term results from the Study of Osteoporotic Fractures. 

Journal of bone and mineral research : the official journal of the American Society for Bone and 

Mineral Research. 2003;18(11):1947-54. 

16. Chan MY, Frost SA, Center JR, Eisman JA, Nguyen TV. Relationship Between Body Mass 

Index and Fracture Risk Is Mediated By Bone Mineral Density. Journal of bone and mineral research : 

the official journal of the American Society for Bone and Mineral Research. 2014. 



51 
 

17. Emaus N, Berntsen GK, Joakimsen RM, Fonnebo V. Longitudinal changes in forearm bone 

mineral density in women and men aged 25-44 years: the Tromso study: a population-based study. 

American journal of epidemiology. 2005;162(7):633-43. 

18. Matkovic V, Jelic T, Wardlaw GM, Ilich JZ, Goel PK, Wright JK, et al. Timing of peak bone 

mass in Caucasian females and its implication for the prevention of osteoporosis. Inference from a 

cross-sectional model. The Journal of clinical investigation. 1994;93(2):799-808. 

19. Chan GK, Duque G. Age-related bone loss: old bone, new facts. Gerontology. 2002;48(2):62-71. 

20. Jiang X, Westermann LB, Galleo GV, Demko J, Marakovits KA, Schnatz PF. Age as a predictor 

of osteoporotic fracture compared with current risk-prediction models. Obstetrics and gynecology. 

2013;122(5):1040-6. 

21. Kanis JA, Borgstrom F, De Laet C, Johansson H, Johnell O, Jonsson B, et al. Assessment of 

fracture risk. Osteoporosis international : a journal established as result of cooperation between the 

European Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA. 

2005;16(6):581-9. 

22. Siris ES, Brenneman SK, Barrett-Connor E, Miller PD, Sajjan S, Berger ML, et al. The effect of 

age and bone mineral density on the absolute, excess, and relative risk of fracture in postmenopausal 

women aged 50-99: results from the National Osteoporosis Risk Assessment (NORA). Osteoporosis 

international : a journal established as result of cooperation between the European Foundation for 

Osteoporosis and the National Osteoporosis Foundation of the USA. 2006;17(4):565-74. 

23. Banks E, Reeves GK, Beral V, Balkwill A, Liu B, Roddam A. Hip fracture incidence in relation 

to age, menopausal status, and age at menopause: prospective analysis. PLoS medicine. 

2009;6(11):e1000181. 

24. Cawthon PM, Ewing SK, McCulloch CE, Ensrud KE, Cauley JA, Cummings SR, et al. Loss of 

hip BMD in older men: the osteoporotic fractures in men (MrOS) study. Journal of bone and mineral 

research : the official journal of the American Society for Bone and Mineral Research. 

2009;24(10):1728-35. 

25. Ensrud KE, Palermo L, Black DM, Cauley J, Jergas M, Orwoll ES, et al. Hip and calcaneal bone 

loss increase with advancing age: longitudinal results from the study of osteoporotic fractures. Journal 

of bone and mineral research : the official journal of the American Society for Bone and Mineral 

Research. 1995;10(11):1778-87. 

26. Hannan MT, Felson DT, Dawson-Hughes B, Tucker KL, Cupples LA, Wilson PW, et al. Risk 

factors for longitudinal bone loss in elderly men and women: the Framingham Osteoporosis Study. 

Journal of bone and mineral research : the official journal of the American Society for Bone and 

Mineral Research. 2000;15(4):710-20. 

27. Kamei T, Aoyagi K, Matsumoto T, Ishida Y, Iwata K, Kumano H, et al. Age-related bone loss: 

relationship between age and regional bone mineral density. The Tohoku journal of experimental 

medicine. 1999;187(2):141-7. 

28. Burger H, de Laet CE, van Daele PL, Weel AE, Witteman JC, Hofman A, et al. Risk factors for 

increased bone loss in an elderly population: the Rotterdam Study. American journal of epidemiology. 

1998;147(9):871-9. 

29. Smith DM, Khairi MR, Norton J, Johnston CC, Jr. Age and activity effects on rate of bone 

mineral loss. The Journal of clinical investigation. 1976;58(3):716-21. 

30. May H, Murphy S, Khaw KT. Age-associated bone loss in men and women and its relationship 

to weight. Age and ageing. 1994;23(3):235-40. 

31. Manolagas SC, Kousteni S, RL. J. Sex steroids and bone. 2002(57):385-409. 

32. Saggese G, Bertelloni S, GI. B. Sex steroids and the acquisition of bone mas. 1997;48(5):65-71. 

33. Lambrinoudaki I, Christodoulakos G, Aravantinos L, Antoniou A, Rizos D, Chondros C, et al. 

Endogenous sex steroids and bone mineral density in healthy Greek postmenopausal women. Journal of 

bone and mineral metabolism. 2006;24(1):65-71. 

34. Greendale GA, Edelstein S, Barrett-Connor E. Endogenous sex steroids and bone mineral 

density in older women and men: the Rancho Bernardo Study. Journal of bone and mineral research : 

the official journal of the American Society for Bone and Mineral Research. 1997;12(11):1833-43. 



52 
 

35. Slemenda C, Longcope C, Peacock M, Hui S, Johnston CC. Sex steroids, bone mass, and bone 

loss. A prospective study of pre-, peri-, and postmenopausal women. The Journal of clinical 

investigation. 1996;97(1):14-21. 

36. Chin KY, S. I-N. Sex steroids and bone health status in men. Int J Endocrinol 2012. 

37. Gnudi S, Sitta E, Lisi L. Relationship of body mass index with main limb fragility fractures in 

postmenopausal women. Journal of bone and mineral metabolism. 2009;27(4):479-84. 

38. De Laet C, Kanis JA, Oden A, Johanson H, Johnell O, Delmas P, et al. Body mass index as a 

predictor of fracture risk: a meta-analysis. Osteoporosis international : a journal established as result of 

cooperation between the European Foundation for Osteoporosis and the National Osteoporosis 

Foundation of the USA. 2005;16(11):1330-8. 

39. Barrera G, Bunout D, Gattas V, de la Maza MP, Leiva L, Hirsch S. A high body mass index 

protects against femoral neck osteoporosis in healthy elderly subjects. Nutrition (Burbank, Los Angeles 

County, Calif). 2004;20(9):769-71. 

40. Doĵan A, Nakipoĵlu-Y¿zer GF, Yēldēzgºren MT, ¥zgirgin N. Is age or the body mass index 

(BMI) more determinant of the bone mineral density (BMD) in geriatric women and men? Archives of 

Gerontology and Geriatrics. 2010;51(3):338-41. 

41. Emaus N, Wilsgaard T, Ahmed LA. Impacts of Body Mass Index, Physical Activity, and 

Smoking on Femoral Bone Loss. The Tromso Study. Journal of bone and mineral research : the official 

journal of the American Society for Bone and Mineral Research. 2014. 

42. Saarelainen J, Kiviniemi V, Kroger H, Tuppurainen M, Niskanen L, Jurvelin J, et al. Body mass 

index and bone loss among postmenopausal women: the 10-year follow-up of the OSTPRE cohort. 

Journal of bone and mineral metabolism. 2012;30(2):208-16. 

43. Sogaard AJ, Meyer HE, Ahmed LA, Jorgensen L, Bjornerem A, Joakimsen RM, et al. Does 

recalled dieting increase the risk of non-vertebral osteoporotic fractures? The Tromso Study. 

Osteoporosis international : a journal established as result of cooperation between the European 

Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA. 2012;23(12):2835-

45. 

44. Meyer HE, Sogaard AJ, Falch JA, Jorgensen L, Emaus N. Weight change over three decades and 

the risk of osteoporosis in men: the Norwegian Epidemiological Osteoporosis Studies (NOREPOS). 

American journal of epidemiology. 2008;168(4):454-60. 

45. The link between smoking, osteoporosis and fracture risk. BoneKEy reports. 2013;2:485. 

46. Cornuz J, Feskanich D, Willett WC, Colditz GA. Smoking, smoking cessation, and risk of hip 

fracture in women. The American journal of medicine. 1999;106(3):311-4. 

47. Vestergaard P, Mosekilde L. Fracture risk associated with smoking: a meta-analysis. Journal of 

internal medicine. 2003;254(6):572-83. 

48. Jutberger H, Lorentzon M, Barrett-Connor E, Johansson H, Kanis JA, Ljunggren O, et al. 

Smoking predicts incident fractures in elderly men: Mr OS Sweden. Journal of bone and mineral 

research : the official journal of the American Society for Bone and Mineral Research. 

2010;25(5):1010-6. 

49. Olofsson H, Byberg L, Mohsen R, Melhus H, Lithell H, Michaelsson K. Smoking and the risk of 

fracture in older men. Journal of bone and mineral research : the official journal of the American 

Society for Bone and Mineral Research. 2005;20(7):1208-15. 

50. Law MR, Hackshaw AK. A meta-analysis of cigarette smoking, bone mineral density and risk of 

hip fracture: recognition of a major effect. BMJ (Clinical research ed). 1997;315(7112):841-6. 

51. Krall EA, Dawson-Hughes B. Smoking and bone loss among postmenopausal women. Journal 

of bone and mineral research : the official journal of the American Society for Bone and Mineral 

Research. 1991;6(4):331-8. 

52. Krall EA, Dawson-Hughes B. Smoking increases bone loss and decreases intestinal calcium 

absorption. Journal of bone and mineral research : the official journal of the American Society for Bone 

and Mineral Research. 1999;14(2):215-20. 

53. Branca F. Physical activity, diet and skeletal health. Public health nutrition. 1999;2(3A):391-6. 

54. Drenjancevic I, Davidovic Cvetko E. Influence of physical activity to bone metabolism. 

Medicinski glasnik : official publication of the Medical Association of Zenica-Doboj Canton, Bosnia 

and Herzegovina. 2013;10(1):12-9. 



53 
 

55. Karl Karlsson M, Erik Rosengren B. Physical activity as a strategy to reduce the risk of 

osteoporosis and fragility fractures. International journal of endocrinology and metabolism. 

2012;10(3):527-36. 

56. Hoidrup S, Sorensen TI, Stroger U, Lauritzen JB, Schroll M, Gronbaek M. Leisure-time physical 

activity levels and changes in relation to risk of hip fracture in men and women. American journal of 

epidemiology. 2001;154(1):60-8. 

57. Farahmand BY, Persson PG, Michaelsson K, Baron JA, Alberts A, Moradi T, et al. Physical 

activity and hip fracture: a population-based case-control study. Swedish Hip Fracture Study Group. 

International journal of epidemiology. 2000;29(2):308-14. 

58. Gregg EW, Pereira MA, Caspersen CJ. Physical activity, falls, and fractures among older adults: 

a review of the epidemiologic evidence. Journal of the American Geriatrics Society. 2000;48(8):883-93. 

59. Feskanich D, Flint AJ, Willett WC. Physical activity and inactivity and risk of hip fractures in 

men. American journal of public health. 2014;104(4):e75-81. 

60. Nordstrom A, Karlsson C, Nyquist F, Olsson T, Nordstrom P, Karlsson M. Bone loss and 

fracture risk after reduced physical activity. Journal of bone and mineral research : the official journal of 

the American Society for Bone and Mineral Research. 2005;20(2):202-7. 

61. Florindo AA, Latorre Mdo R, Jaime PC, Tanaka T, Pippa MG, Zerbini CA. Past and present 

habitual physical activity and its relationship with bone mineral density in men aged 50 years and older 

in Brazil. The journals of gerontology Series A, Biological sciences and medical sciences. 

2002;57(10):M654-7. 

62. Muir JM, Ye C, Bhandari M, Adachi JD, Thabane L. The effect of regular physical activity on 

bone mineral density in post-menopausal women aged 75 and over: a retrospective analysis from the 

Canadian multicentre osteoporosis study. BMC musculoskeletal disorders. 2013;14:253. 

63. Kitamura K, Nakamura K, Kobayashi R, Oshiki R, Saito T, Oyama M, et al. Physical activity 

and 5-year changes in physical performance tests and bone mineral density in postmenopausal women: 

the Yokogoshi Study. Maturitas. 2011;70(1):80-4. 

64. Guethmundsdottir SL, Oskarsdottir D, Sigurethsson G. [Bone mineral density and physical 

activity in 70-year-old Icelandic women.]. Laeknabladid. 2003;89(7/8):585-93. 

65. Puntila E, Kroger H, Lakka T, Tuppurainen M, Jurvelin J, Honkanen R. Leisure-time physical 

activity and rate of bone loss among peri- and postmenopausal women: a longitudinal study. Bone. 

2001;29(5):442-6. 

66. Rikkonen T, Salovaara K, Sirola J, Karkkainen M, Tuppurainen M, Jurvelin J, et al. Physical 

activity slows femoral bone loss but promotes wrist fractures in postmenopausal women: a 15-year 

follow-up of the OSTPRE study. Journal of bone and mineral research : the official journal of the 

American Society for Bone and Mineral Research. 2010;25(11):2332-40. 

67. Gur A, Sarac AJ, Nas K, Cevik R. The relationship between educational level and bone mineral 

density in postmenopausal women. BMC family practice. 2004;5:18. 

68. Allali F, Rostom S, Bennani L, Abouqal R, Hajjaj-Hassouni N. Educational level and 

osteoporosis risk in postmenopausal Moroccan women: a classification tree analysis. Clinical 

rheumatology. 2010;29(11):1269-75. 

69. Varenna M, Binelli L, Zucchi F, Ghiringhelli D, Gallazzi M, Sinigaglia L. Prevalence of 

osteoporosis by educational level in a cohort of postmenopausal women. Osteoporosis international : a 

journal established as result of cooperation between the European Foundation for Osteoporosis and the 

National Osteoporosis Foundation of the USA. 1999;9(3):236-41. 

70. Shi D, Yin MT, Shi Q, Hoover DR. Associations of Education Level and Bone Density Tests 

among Cognitively Intact Elderly White Women in Managed Medicare. Current gerontology and 

geriatrics research. 2012;2012:179150. 

71. Pluskiewicz W, Adamczyk P, Czekajlo A, Grzeszczak W, Drozdzowska B. Influence of 

education, marital status, occupation, and the place of living on skeletal status, fracture prevalence, and 

the course and effectiveness of osteoporotic therapy in women in the RAC-OST-POL Study. Journal of 

bone and mineral metabolism. 2014;32(1):89-95. 

72. Rolnick SJ, Kopher R, Jackson J, Fischer LR, Compo R. What is the impact of osteoporosis 

education and bone mineral density testing for postmenopausal women in a managed care setting? 

Menopause (New York, NY). 2001;8(2):141-8. 



54 
 

73. Jamal SA, Ridout R, Chase C, Fielding L, Rubin LA, Hawker GA. Bone mineral density testing 

and osteoporosis education improve lifestyle behaviors in premenopausal women: a prospective study. 

Journal of bone and mineral research : the official journal of the American Society for Bone and 

Mineral Research. 1999;14(12):2143-9. 

74. Paksima N, Pahk B, Romo S, Egol KA. The association of education level on outcome after 

distal radius fracture. Hand (New York, NY). 2014;9(1):75-9. 

75. Fujiwara S, Kasagi F, Yamada M, Kodama K. Risk factors for hip fracture in a Japanese cohort. 

Journal of bone and mineral research : the official journal of the American Society for Bone and 

Mineral Research. 1997;12(7):998-1004. 

76. Taru Tervo, Peter Nordström, and Anna Nordström. Association between Self-Perceived Health, 

Physical Activity, and BMD in Aging Men and Women. The Open Bone Journal. 2011;3:6-10. 

77. Magnus JH, Broussard DL. Can self-rated health identify US women and men with low bone 

mineral density? A cross-sectional population study. Gender medicine. 2008;5(3):246-58. 

78. World Health Organisation. Global Status Report on Non-communicable Diseases. 2010. 

79. Global status report on noncommunicable diseases World Health Organization: 2010. 

80. Hamann C, Kirschner S, Gunther KP, Hofbauer LC. Bone, sweet bone--osteoporotic fractures in 

diabetes mellitus. Nature reviews Endocrinology. 2012;8(5):297-305. 

81. Hofbauer LC, Brueck CC, Singh SK, Dobnig H. Osteoporosis in patients with diabetes mellitus. 

Journal of bone and mineral research : the official journal of the American Society for Bone and 

Mineral Research. 2007;22(9):1317-28. 

82. Hanley DA, Brown JP, Tenenhouse A, Olszynski WP, Ioannidis G, Berger C, et al. Associations 

among disease conditions, bone mineral density, and prevalent vertebral deformities in men and women 

50 years of age and older: cross-sectional results from the Canadian Multicentre Osteoporosis Study. 

Journal of bone and mineral research : the official journal of the American Society for Bone and 

Mineral Research. 2003;18(4):784-90. 

83. Kao WH, Kammerer CM, Schneider JL, Bauer RL, Mitchell BD. Type 2 diabetes is associated 

with increased bone mineral density in Mexican-American women. Archives of medical research. 

2003;34(5):399-406. 

84. Schwartz. AV, Sellmeyer. DE. Women, Type 2 Diabetes, and Fracture Risk. Current Science 

Inc. 2004. 

85. Ahmed LA, Joakimsen RM, Berntsen GK, Fonnebo V, Schirmer H. Diabetes mellitus and the 

risk of non-vertebral fractures: the Tromso study. Osteoporosis international : a journal established as 

result of cooperation between the European Foundation for Osteoporosis and the National Osteoporosis 

Foundation of the USA. 2006;17(4):495-500. 

86. ForsØn. L, Meyer. HE, Midthjell. K, Edna4. T-H. Diabetes mellitus and the incidence of hip 

fracture:results from the Nord-Trùndelag Health Survey. Diabetologia. 1999 42:920±5. 

87. van Daele PL, Stolk RP, Burger H, Algra D, Grobbee DE, Hofman A, et al. Bone density in non-

insulin-dependent diabetes mellitus. The Rotterdam Study. Annals of internal medicine. 

1995;122(6):409-14. 

88. Schwartz AV, Sellmeyer DE, Strotmeyer ES, Tylavsky FA, Feingold KR, Resnick HE, et al. 

Diabetes and Bone Loss at the Hip in Older Black and White Adults. Journal of Bone and Mineral 

Research. 2005;20(4):596-603. 

89. Ann V. Schwartz, Susan K. Ewing, Anne M. Porzig, Charles E. McCulloch, Helaine E. Resnick, 

Teresa A. Hillier, et al. Diabetes and change in bone mineral density at the hip, 

calcaneus, spine, and radius in older women. Frontiers in endocrinology. 2013;4(62). 

90. Shen C, Deng J, Zhou R, Chen J, Fan S, Li Z, et al. Relation between bone mineral density, bone 

loss and the risk of cardiovascular disease in a Chinese cohort. The American journal of cardiology. 

2012;110(8):1138-42. 

91. Yesil Y, Ulger Z, Halil M, Halacli B, Yavuz BB, Yesil NK, et al. Coexistence of osteoporosis 

(OP) and coronary artery disease (CAD) in the elderly: it is not just a by chance event. Arch Gerontol 

Geriatr. 2012;54(3):473-6. 

92. Szulc P. Association between cardiovascular diseases and osteoporosis-reappraisal. BoneKEy 

reports. 2012;1:144. 



55 
 

93. Baldini V, Mastropasqua M, Francucci CM, D'Erasmo E. Cardiovascular disease and 

osteoporosis. Journal of endocrinological investigation. 2005;28(10 Suppl):69-72. 

94. Whitney C, Warburton DE, Frohlich J, Chan SY, McKay H, Khan K. Are cardiovascular disease 

and osteoporosis directly linked? Sports medicine (Auckland, NZ). 2004;34(12):779-807. 

95. Naves M, Rodriguez-Garcia M, Diaz-Lopez JB, Gomez-Alonso C, Cannata-Andia JB. 

Progression of vascular calcifications is associated with greater bone loss and increased bone fractures. 

Osteoporosis international : a journal established as result of cooperation between the European 

Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA. 2008;19(8):1161-6. 

96. Schulz E, Arfai K, Liu X, Sayre J, Gilsanz V. Aortic calcification and the risk of osteoporosis 

and fractures. The Journal of clinical endocrinology and metabolism. 2004;89(9):4246-53. 

97. Lyons KJ, Majumdar SR, Ezekowitz JA. The unrecognized burden of osteoporosis-related 

vertebral fractures in patients with heart failure. Circulation Heart failure. 2011;4(4):419-24. 

98. Sennerby U, Melhus H, Gedeborg R, Byberg L, Garmo H, Ahlbom A, et al. Cardiovascular 

diseases and risk of hip fracture. JAMA : the journal of the American Medical Association. 

2009;302(15):1666-73. 

99. Sennerby U, Farahmand B, Ahlbom A, Ljunghall S, Michaelsson K. Cardiovascular diseases 

and future risk of hip fracture in women. Osteoporosis international : a journal established as result of 

cooperation between the European Foundation for Osteoporosis and the National Osteoporosis 

Foundation of the USA. 2007;18(10):1355-62. 

100. van Diepen S, Majumdar SR, Bakal JA, McAlister FA, Ezekowitz JA. Heart failure is a risk 

factor for orthopedic fracture: a population-based analysis of 16,294 patients. Circulation. 

2008;118(19):1946-52. 

101. den Uyl D, Nurmohamed MT, van Tuyl LH, Raterman HG, Lems WF. (Sub)clinical 

cardiovascular disease is associated with increased bone loss and fracture risk; a systematic review of 

the association between cardiovascular disease and osteoporosis. Arthritis research & therapy. 

2011;13(1):R5. 

102. Buizert PJ, van Schoor NM, Lips P, Deeg DJH, Eekhoff EM. Lipid Levels: A Link Between 

Cardiovascular Disease and Osteoporosis? Journal of Bone and Mineral Research. 2009;24(6):1103-9. 

103. Tekin GO, Kekilli E, Yagmur J, Uckan A, Yagmur C, Aksoy Y, et al. Evaluation of 

cardiovascular risk factors and bone mineral density in post menopausal women undergoing coronary 

angiography. International journal of cardiology. 2008;131(1):66-9. 

104. Magnus JH, Broussard DL. Relationship between bone mineral density and myocardial 

infarction in US adults. Osteoporosis international : a journal established as result of cooperation 

between the European Foundation for Osteoporosis and the National Osteoporosis Foundation of the 

USA. 2005;16(12):2053-62. 

105. Jankowska EA, Jakubaszko J, Cwynar A, Majda J, Ponikowska B, Kustrzycka-Kratochwil D, et 

al. Bone mineral status and bone loss over time in men with chronic systolic heart failure and their 

clinical and hormonal determinants. European journal of heart failure. 2009;11(1):28-38. 

106. Nishio K, Mukae S, Aoki S, Itoh S, Konno N, Ozawa K, et al. Congestive heart failure is 

associated with the rate of bone loss. Journal of internal medicine. 2003;253(4):439-46. 

107. Haddaway MJ, Bainbridge NJ, Powell DE, Davie MW. Bone resorption in stroke and 

institutionalized subjects. Calcified tissue international. 2009;84(2):118-25. 

108. Sato Y, Kuno H, Kaji M, Ohshima Y, Asoh T, Oizumi K. Increased bone resorption during the 

first year after stroke. Stroke; a journal of cerebral circulation. 1998;29(7):1373-7. 

109. Carda S, Cisari C, Invernizzi M, Bevilacqua M. Osteoporosis after stroke: a review of the causes 

and potential treatments. Cerebrovascular diseases (Basel, Switzerland). 2009;28(2):191-200. 

110. Poole KE, Reeve J, Warburton EA. Falls, fractures, and osteoporosis after stroke: time to think 

about protection? Stroke; a journal of cerebral circulation. 2002;33(5):1432-6. 

111. Wu CH, Liou TH, Hsiao PL, Lin YC, Chang KH. Contribution of ischemic stroke to hip fracture 

risk and the influence of gender difference. Archives of physical medicine and rehabilitation. 

2011;92(12):1987-91. 

112. Pouwels S, Lalmohamed A, Leufkens B, de Boer A, Cooper C, van Staa T, et al. Risk of 

hip/femur fracture after stroke: a population-based case-control study. Stroke; a journal of cerebral 

circulation. 2009;40(10):3281-5. 



56 
 

113. Melton LJ, 3rd, Brown RD, Jr., Achenbach SJ, O'Fallon WM, Whisnant JP. Long-Term fracture 

risk following ischemic stroke: a population-based study. Osteoporosis international : a journal 

established as result of cooperation between the European Foundation for Osteoporosis and the National 

Osteoporosis Foundation of the USA. 2001;12(11):980-6. 

114. Kanis J, Oden A, Johnell O. Acute and long-term increase in fracture risk after hospitalization 

for stroke. Stroke; a journal of cerebral circulation. 2001;32(3):702-6. 

115. Ramnemark A, Nyberg L, Lorentzon R, Englund U, Gustafson Y. Progressive hemiosteoporosis 

on the paretic side and increased bone mineral density in the nonparetic arm the first year after severe 

stroke. Osteoporosis international : a journal established as result of cooperation between the European 

Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA. 1999;9(3):269-75. 

116. Pang MY, Yang FZ, Jones AY. Vascular elasticity and grip strength are associated with bone 

health of the hemiparetic radius in people with chronic stroke: implications for rehabilitation. Physical 

therapy. 2013;93(6):774-85. 

117. Chang KH, Liou TH, Sung JY, Wang CY, Genant HK, Chan WP. Femoral Neck Bone Mineral 

Density Change Is Associated with Shift in Standing Weight in Hemiparetic Stroke Patients. American 

journal of physical medicine & rehabilitation / Association of Academic Physiatrists. 2014. 

118. Beaupre GS, Lew HL. Bone-density changes after stroke. American journal of physical 

medicine & rehabilitation / Association of Academic Physiatrists. 2006;85(5):464-72. 

119. Pang MY, Eng JJ, McKay HA, Dawson AS. Reduced hip bone mineral density is related to 

physical fitness and leg lean mass in ambulatory individuals with chronic stroke. Osteoporosis 

international : a journal established as result of cooperation between the European Foundation for 

Osteoporosis and the National Osteoporosis Foundation of the USA. 2005;16(12):1769-79. 

120. Jorgensen L, Jacobsen BK, Wilsgaard T, Magnus JH. Walking after stroke: does it matter? 

Changes in bone mineral density within the first 12 months after stroke. A longitudinal study. 

Osteoporosis international : a journal established as result of cooperation between the European 

Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA. 2000;11(5):381-7. 

121. Sahin L, Ozoran K, Gunduz OH, Ucan H, Yucel M. Bone mineral density in patients with 

stroke. American journal of physical medicine & rehabilitation / Association of Academic Physiatrists. 

2001;80(8):592-6. 

122. Bassett JH, Williams GR. The molecular actions of thyroid hormone in bone. Trends in 

endocrinology and metabolism: TEM. 2003;14(8):356-64. 

123. Vestergaard P, Weeke J, Hoeck HC, Nielsen HK, Rungby J, Rejnmark L, et al. Fractures in 

patients with primary idiopathic hypothyroidism. Thyroid : official journal of the American Thyroid 

Association. 2000;10(4):335-40. 

124. Vestergaard P, Rejnmark L, Mosekilde L. Influence of hyper- and hypothyroidism, and the 

effects of treatment with antithyroid drugs and levothyroxine on fracture risk. Calcified tissue 

international. 2005;77(3):139-44. 

125. Kempers MJ, Vulsma T, Wiedijk BM, de Vijlder JJ, van Eck-Smit BL, Verberne HJ. The effect 

of life-long thyroxine treatment and physical activity on bone mineral density in young adult women 

with congenital hypothyroidism. Journal of pediatric endocrinology & metabolism : JPEM. 

2006;19(12):1405-12. 

126. Tuchendler D, Bolanowski M. Assessment of bone metabolism in premenopausal females with 

hyperthyroidism and hypothyroidism. Endokrynologia Polska. 2013;64(1):40-4. 

127. Schneider R, Schneider M, Reiners C, Schneider P. Effects of levothyroxine on bone mineral 

density, muscle force, and bone turnover markers: a cohort study. The Journal of clinical endocrinology 

and metabolism. 2012;97(11):3926-34. 

128. Salerno M, Lettiero T, Esposito-del Puente A, Esposito V, Capalbo D, Carpinelli A, et al. Effect 

of long-term L-thyroxine treatment on bone mineral density in young adults with congenital 

hypothyroidism. European journal of endocrinology / European Federation of Endocrine Societies. 

2004;151(6):689-94. 

129. Grimnes G, Emaus N, Joakimsen RM, Figenschau Y, Jorde R. The relationship between serum 

TSH and bone mineral density in men and postmenopausal women: the Tromso study. Thyroid : official 

journal of the American Thyroid Association. 2008;18(11):1147-55. 



57 
 

130. Bertoli A, Fusco A, Andreoli A, Magnani A, Tulli A, Lauro D, et al. Effect of subclinical 

hypothyroidism and obesity on whole-body and regional bone mineral content. Hormone research. 

2002;57(3-4):79-84. 

131. Chai R, Ye Z, Zhan Z, Liu W, Yu M, Liu Y. [The effects of levothyroxine replacement therapy 

on bone and mineral metabolism in patients with hypothyroidism]. Zhonghua nei ke za zhi. 

1999;38(1):18-21. 

132. Tarraga Lopez PJ, Lopez CF, de Mora FN, Montes JA, Albero JS, Manez AN, et al. 

Osteoporosis in patients with subclinical hypothyroidism treated with thyroid hormone. Clinical cases in 

mineral and bone metabolism : the official journal of the Italian Society of Osteoporosis, Mineral 

Metabolism, and Skeletal Diseases. 2011;8(3):44-8. 

133. Coindre JM, David JP, Riviere L, Goussot JF, Roger P, de Mascarel A, et al. Bone loss in 

hypothyroidism with hormone replacement. A histomorphometric study. Archives of internal medicine. 

1986;146(1):48-53. 

134. Affinito P, Sorrentino C, Farace MJ, di Carlo C, Moccia G, Canciello P, et al. Effects of 

thyroxine therapy on bone metabolism in postmenopausal women with hypothyroidism. Acta obstetricia 

et gynecologica Scandinavica. 1996;75(9):843-8. 

135. Nagata M, Suzuki A, Sekiguchi S, Ono Y, Nishiwaki-Yasuda K, Itoi T, et al. Subclinical 

hypothyroidism is related to lower heel QUS in postmenopausal women. Endocrine journal. 

2007;54(4):625-30. 

136. Stall GM, Harris S, Sokoll LJ, Dawson-Hughes B. Accelerated bone loss in hypothyroid patients 

overtreated with L-thyroxine. Annals of internal medicine. 1990;113(4):265-9. 

137. Jacobsen BK, Eggen AE, Mathiesen EB, Wilsgaard T, Njolstad I. Cohort profile: the Tromso 

Study. International journal of epidemiology. 2012;41(4):961-7. 

138. Eggen AE, Mathiesen EB, Wilsgaard T, Jacobsen BK, Njolstad I. The sixth survey of the 

Tromso Study (Tromso 6) in 2007-08: collaborative research in the interface between clinical medicine 

and epidemiology: study objectives, design, data collection procedures, and attendance in a 

multipurpose population-based health survey. Scandinavian journal of public health. 2013;41(1):65-80. 

139. Brot C, Jensen LB, Sorensen OH. Bone mass and risk factors for bone loss in perimenopausal 

Danish women. Journal of internal medicine. 1997;242(6):505-11. 

140. Vestergaard P. Discrepancies in bone mineral density and fracture risk in patients with type 1 

and type 2 diabetes--a meta-analysis. Osteoporosis international : a journal established as result of 

cooperation between the European Foundation for Osteoporosis and the National Osteoporosis 

Foundation of the USA. 2007;18(4):427-44. 

141. Riggs BL, Parfitt AM. Drugs used to treat osteoporosis: the critical need for a uniform 

nomenclature based on their action on bone remodeling. Journal of bone and mineral research : the 

official journal of the American Society for Bone and Mineral Research. 2005;20(2):177-84. 

142. Weinstock RS, Goland RS, Shane E, Clemens TL, Lindsay R, Bilezikian JP. Bone mineral 

density in women with type II diabetes mellitus. Journal of bone and mineral research : the official 

journal of the American Society for Bone and Mineral Research. 1989;4(1):97-101. 

143. Thrailkill KM, Lumpkin CK, Jr., Bunn RC, Kemp SF, Fowlkes JL. Is insulin an anabolic agent 

in bone? Dissecting the diabetic bone for clues. American journal of physiology Endocrinology and 

metabolism. 2005;289(5):E735-45. 

144. Yki-Jarvinen H. Pathogenesis of non-insulin-dependent diabetes mellitus. Lancet. 

1994;343(8889):91-5. 

145. Moller DE, Flier JS. Insulin resistance--mechanisms, syndromes, and implications. The New 

England journal of medicine. 1991;325(13):938-48. 

146. Reid IR, Evans MC, Cooper GJ, Ames RW, Stapleton J. Circulating insulin levels are related to 

bone density in normal postmenopausal women. The American journal of physiology. 1993;265(4 Pt 

1):E655-9. 

147. Stolk RP, Van Daele PL, Pols HA, Burger H, Hofman A, Birkenhager JC, et al. 

Hyperinsulinemia and bone mineral density in an elderly population: The Rotterdam Study. Bone. 

1996;18(6):545-9. 

148. Sambrook PN, Eisman JA, Pocock NA, Jenkins AB. Serum insulin and bone density in normal 

subjects. The Journal of rheumatology. 1988;15(9):1415-7. 



58 
 

149. Haffner SM. Sex hormone-binding protein, hyperinsulinemia, insulin resistance and noninsulin-

dependent diabetes. Hormone research. 1996;45(3-5):233-7. 

150. Compston JE. Sex Steroids and Bone2001 2001-01-01 00:00:00. 419-47 p. 

151. Venken K, Callewaert F, Boonen S, Vanderschueren D. Sex hormones, their receptors and bone 

health. Osteoporosis international : a journal established as result of cooperation between the European 

Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA. 2008;19(11):1517-

25. 

152. Roddam AW, Appleby P, Neale R, Dowsett M, Folkerd E, Tipper S, et al. Association between 

endogenous plasma hormone concentrations and fracture risk in men and women: the EPIC-Oxford 

prospective cohort study. Journal of bone and mineral metabolism. 2009;27(4):485-93. 

153. Woo J, Kwok T, Leung JC, Ohlsson C, Vandenput L, PC. L. Sex steroids and bone health in 

older Chinese men. Osteoporosis international : a journal established as result of cooperation between 

the European Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA. 

2012.;23(5):1553-62. 

154. Nam HS, Kweon SS, Choi JS, Zmuda JM, Leung PC, Lui LY, et al. Racial/ethnic differences in 

bone mineral density among older women. Journal of bone and mineral metabolism. 2013;31(2):190-8. 

155. Araujo AB, Travison TG, Leder BZ, McKinlay JB. Correlations between serum testosterone, 

estradiol, and sex hormone-binding globulin and bone mineral density in a diverse sample of men. The 

Journal of clinical endocrinology and metabolism. 2008;93(6):2135-41. 

156. Reid IR, Plank LD, Evans MC. Fat mass is an important determinant of whole body bone 

density in premenopausal women but not in men. The Journal of clinical endocrinology and 

metabolism. 1992;75(3):779-82. 

157. Jorgensen L, Engstad T, Jacobsen BK. Bone mineral density in acute stroke patients: low bone 

mineral density may predict first stroke in women. Stroke; a journal of cerebral circulation. 

2001;32(1):47-51. 

158. Minaire P. Immobilization osteoporosis: a review. Clinical rheumatology. 1989;8 Suppl 2:95-

103. 

159. Stewart AF, Adler M, Byers CM, Segre GV, Broadus AE. Calcium homeostasis in 

immobilization: an example of resorptive hypercalciuria. The New England journal of medicine. 

1982;306(19):1136-40. 

160. Sato Y, Fujimatsu Y, Kikuyama M, Kaji M, Oizumic K. Influence of immobilization on bone 

mass and bone metabolism in hemiplegic elderly patients with a long-standing stroke. Journal of the 

neurological sciences. 1998;156(2):205-10. 

161. McLean RM, Podell DN. Bone and joint manifestations of hypothyroidism. Seminars in arthritis 

and rheumatism. 1995;24(4):282-90. 

162. Orwoll ES, Oviatt SK, Biddle JA. Precision of dual-energy x-ray absorptiometry: development 

of quality control rules and their application in longitudinal studies. Journal of bone and mineral 

research : the official journal of the American Society for Bone and Mineral Research. 1993;8(6):693-9. 

163. Cummings SR, Marcus R, Palermo L, Ensrud KE, Genant HK. Does estimating volumetric bone 

density of the femoral neck improve the prediction of hip fracture? A prospective study. Study of 

Osteoporotic Fractures Research Group. Journal of bone and mineral research : the official journal of 

the American Society for Bone and Mineral Research. 1994;9(9):1429-32. 

164. Oksanen T, Kivimaki M, Pentti J, Virtanen M, Klaukka T, Vahtera J. Self-report as an indicator 

of incident disease. Annals of epidemiology. 2010;20(7):547-54. 

165. Bowlin SJ, Morrill BD, Nafziger AN, Lewis C, Pearson TA. Reliability and changes in validity 

of self-reported cardiovascular disease risk factors using dual response: the behavioral risk factor 

survey. Journal of clinical epidemiology. 1996;49(5):511-7. 

166. Barr EL, Tonkin AM, Welborn TA, Shaw JE. Validity of self-reported cardiovascular disease 

events in comparison to medical record adjudication and a statewide hospital morbidity database: the 

AusDiab study. Internal medicine journal. 2009;39(1):49-53. 

 

 



59 
 

 

APPENDICES 
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Health  
survey 

 

 

 

 

 

 

 

Personal invitation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Do not write here: 
 
E13 (Municipality) (County) (Country) E15 (Mark)  
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E1. YOUR OWN HEALTH  
 
What is your current state of health? (Tick only once) 
 

Poor Not so good Good  Very good  

1 2 3  4  

Do you have, or have you had?: 

    

Age first 

 

     

     

  

Yes 

 

No 
time  

Asthma 

    

       

Chronic bronchitis/emphysema 

      

      

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

.....................Dia

betes        

Osteoporosis 

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

......        

Fibromyalgia/chronic pain syndrome .....     

Psychological problems for which you     

have sought help ....................................       

A heart attack .........................................       

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

Cerebral stroke/brain haemorrhage ........     

 

 

Do you get pain or discomfort in the chest when:  Yes   No 
 
Walking up hills, stairs, or walking fast on level ground? 

 

If you get such pain, do you usually: 
 

Stop? Slow down? Carry on at the same pace?  

1 2 3   

  Yes No  

If you stop, does the pain disappear   

within 10 minutes? ............................................. 
Yes No 

 

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

 

E3.   COMPLAINTS        

Below is a list of various problems.      

Have you experienced any of this during the last week   

(including today)? 
No 

 

Little Pretty Very 

 

(Tick once for each line) 

  

complaint complaint much much  

Sudden fear without reason ..........      

Felt afraid or anxious ....................       

Faintness or dizziness ..................       

Felt tense or upset ........................       

Tend to blame yourself ..................       

Sleeping problems.........................       

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

Feeling of being useless, worthless ..      

Feeling that everything is a struggle      

Feeling of hopelessness with regard      

to the future. 

1 2 3 4 

 

  

 

E4. TEETH, MUSCLE AND SKELETON  

 

How many teeth have you lost/extracted? Number of teeth 
 

(disregard milk-teeth 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..........................       

Upper part of the back ..........       

Lumbar regions ....................       

Hips, legs, feet ......................       

Other places..........................       

Have you ever had:  

    

Age 

 

     

     

   last time  

Fracture in wrist/forearm? 

Yes No   

      
 

E2. ILLNESS IN THE FAMILY       

Have one or more of your parents or siblings had: 

     

     

A heart attack (heart wounds) or 

 Don't  

YesNo know  

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

Tick for the relatives who have or have      

had any of the illnesses: (Tick for each line) 

None 

 

     

Cerebral stroke or 

Mother  Father Brother  Sister Child of these  

       

brain haemorrhage ...        

Heart attack        

before age of 60 years       

Asthma .........................        

Cancer .........................        

Diabetes ....................        

 

If any relatives have diabetes, at what age did they get diabetes 

(if for e.g. many siblings, consider the one who  

got it earliest in life) Brother's Sister's  

Don't know, Mother's age Father's age   
age

 age Child's age 
not applicable     
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Hip fracture?............................................ 

 

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

No Yes, 1-2 times Yes, more than 2 times 

1 2 3 

 

E5. EXERCISE AND PHYSICAL ACTIVITY  
 
How has your physical activity been during this last year?  
Think of a weekly average for the year. Answer both 

questions.  

 Hours per week  

None Less than 1 1-2 3 or more 

Light activity    

(not sweating/out of breath).....    

Hard physical activity    

(sweating/out of breath)............    
1 2 3 4 

 

E6. BODY WEIGHT  
 

Estimate your body weight when you  

were 25 years old: kg. 



62 
 

E7.EDUCATION   E9.SMOKING  
 
How many years of education have you 

completed?  
(include all the years you have attended school or studied) 
 
E8. FOOD AND BEVERAGES 

  

How many hours a day do you normally spend   

in smoke-filled rooms? Number of total hours   

 Yes No 

Did any of the adults smoke at home  

while you were growing up? ...........................  

 

How often do you usually eat these foods?  
(Tick once for each line) 

Rarely 1-3 times 1-3 times 4-6 times 1-2 times 3 times or 
/never /month /week /week /day   more /day 

 
Fruit, berries ........... 
 
Cheese (all types) ... 

 
Do you currently, or did you previously live together 

with a daily smoker after your 20
th
 birthday?  

 
Yes
, 
now 

Do you/did you smoke daily? ................. 

 
Yes No 

 

 

Yes, previously 
Never 

 

Potatoes .................      

Boiled vegetables ..      

Fresh vegetables/salad      

Fat fish (e.g. salmon,      

trout, mackerel, herring)  1 2 3 4 5 6 

Do you use dietary supplements: Yes, daily Sometimes No 

Cod liver oil, fish oil capsules 

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

...     
 
Vitamins and/or mineral supplements ... 

 

How much of the following do you usually drink? 
(Tick once for each line) 

 

Rarely 
1-6 1 glass 2-3 4 glasses  

 

glasses /day glasses or more 

 

 

/never 

 

Full milk, full -fat curdled /week 

 

/day /day 

 

   

milk, yoghurt ...........................       

Semi-skimmed milk, semi-skimmed      

curdled milk, low-fat yoghurt .......       

Skimmed milk, skimmed       

curdled milk .........................       

Extra semi-skimmed milk ....       

Juice ...................................       

Water ..................................       

 

If you have NEVER smoked daily;  
Go to question E11  (BODILY FUNCTIONS AND SAFETY) 

 

If you smoke daily now, do you smoke: YesNo  

Cigarettes?........................................................    

Cigars/cigarillos? ..............................................    

A pipe?...............................................................    

If you previously smoked daily, how   

long is it since you quit? Number of years   

If you currently smoke, or have smoked   

previously:    

How many cigarettes do you or did you   

normally smoke per day? Number of cigarettes   

How old were you when you began   

daily smoking? Age in years   

How many years in all have 

Number of years 

 

you smoked daily?  

 
Soft drink, mineral water .....  

1 2 3 4 5 

 

How many cups of coffee and tea do you drink daily?  

(Put 0 for the types you do not drink daily) Number of cups 

Filtered coffee ...........................................................  

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

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

Tea ............................................................................  

 

 

Approximately, how often have you during the last year consumed alcohol? 

(Do not count low-alcohol and alcohol-free beer) 
 

Never Have not consumed A few times About 1 time 
consumed alcohol 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 

5 6 7 8 

 

To those who have consumed the last year:  
When you drink alcohol, how many  
glasses or drinks do you normally drink? Number 
 
Approximately how many times during the last 
year have you consumed alcohol equivalent to  
5 glasses or drinks within 24 hours?  Number of times 

 

Number of years 
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E10. BODILY FUNCTIONS AND SAFETY  

 

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? ................    

Read ordinary text in newspaper,    

if necessary with glasses? .........    

Hear what is said in a    

normal conversation? ............    
1 2 3 4 

Do you because of chronic health problems have  

difficulties with: (Tick once for each line)  No Some Great 

 
difficultie
s difficulties 

difficultie
s 

Move around in your home? .................    

Get out of your home by yourself? .......    

Participate in organization or other    

leisure time activities? ..........................    

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

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

 

How many times in the last 12 months 
have you been to/used: None 
(Tick once for each line) 
 
A general practitioner (GP) .............. 
 
Specialist (private or out-patient clinic) 
 
Emergency GP (private or public)..... 
 
Hospital admission ........................... 
 
Home nursing care .......................... 
 
Physiotherapist ................................ 
 
Chiropractor ..................................... 
 
Municipal home care ....................... 
 
Dentist ............................................. 
 
Alternative practitioner ..................... 

 

  
1-3 4 or 

times more 

 
With medicines, we mean drugs purchased at pharmacies. Supplements 

and vitamins are not considered here 

Do you use?    Now previously, Never  

(Tick once for each line)       but not now used  

Blood pressure lowering drugs .............             

Cholesterol-lowering drugs 

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.               

Drugs for osteoporosis ..........................                

Insulin.....................................................                

Tablets for diabetes ................................                

How often have you during the last 4 weeks used the 

      

      

      

following medicines? Notuse

d Less Every week, 

 

(Tick once for each line) 

 

inthelast than every  but not 
Daily 

 

 

4weeks week 

 

daily 

 

        

Painkillers non-prescription........                

Painkillers on prescription .........                

Sleeping pills 

               

               

Are you confident that you YES NO Don't know  

will receive health care and 
 

1 2 3 

 

home assistance if you need it? 

 

    

 

E12. FAMILY AND FRIENDS  
 

Do you live:   At home?    1  In an institution/shared apartment?   2  

Do you live with: 
YES  NO 

    

     

Spouse/ partner?.......................      

Other people? ...........................      

How many good friends do you have? 
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 relatives 
........................     

     

 

How much interest do people show for what you do? 
(Tick only once)  

Great Some Little No Uncertain  

interest interest interest interest     

     
2 

  
3 

  
4 

  
5 

 

  1          

      
 

How many associations, sport clubs, 
groups, religious communities,  
or similar do you take part in? Number (write 0 if none) 

 How long have you 
used the medicine 
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Tranquillizers .............................    

Antidepressants ................ ........    

Other prescription medicines ....    
1 2 3 4 

 
State the name of the medicines you are using now 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 to One year 
(one name per line): the medicine: 1 year or more 

    

    

    

    

    

    

    
 
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  

 
E13. CHILDHOOD/YOUTH AND  AFFILIATION  
 

How long altogether have you lived in the county? 
 years

 
 

How long altogether have you lived in  

the municipality? years 
 
Where did you live most of the time before the age of 16? 
(Tick one option and specify) 

 
How old were you when you 

started menstruating? 
 
How old were you when you 

stopped menstruating? 
 
How many children have you given 

birth to?  

 

Age in years 

  

Age in years 

 
 

Number of 

children 

 

 

B
e

y
e

r-H
e

c
o

s
 0

2
.0

1 

 

Same municipality......... 1      

Another municipality       

in the county.................. 2 Which one: 

  

  

Another county in Norway 3 Which one: 

   

   

Outside Norway ........... 4 Country: 

   

   

 

Have you moved during the last five years? 
 

No Yes, once Yes, more than once

 

Total number 

-  

9
.0

0
0 

 

Do you use, or have you ever used estrogen? of years  

Never Previously  Now 

   

  -  

Tablets or patches .....................   - 1
 

 

Cream or suppositories 

  - 1
0

4
3
 

 

  

IE
 

0
5

0
0
0

0  

If you use estrogen, which brand you use now?    

     

Yes No   
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 1               2                   3

 Have you ever used contraceptives pills? ......   

  
Health 

survey 

 

 

 

 

 

 

 

 

Personal Invitation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Don't write here    

5.3 (Municipality) (County) (Country)  

9.3 (Business)  9.4 (Occupation) 14.7 (Mark)  
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1. YOUR OWN HEALTH  
 

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

Poor Not so good Good Very good 

 
3. OTHER COMPLAINTS  
 

3.1  Below is a list of various problems. Have you experienced 
any of this during the last week (including today)? 
(Tick once for each complaint)  

1 2 3 

 

1.2 Do you have, or have you had?: 
 

Yes No 
 

Asthma.................................................... 

 

Hay fever ................................................ 

 

Chronic bronchitis/emphysema ............... 

 

Diabetes .................................................. 

 

Osteoporosis .......................................... 

 

Fibromyalgia/chronic pain syndrome ...... 

 

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

 

A heart attack ......................................... 

 

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

 

Cerebral stroke/brain haemorrhage ......... 

 

 

1.3 Have you noticed attacks of sudden changes in your 

pulse or heart rhythm in the last year? ..........  

 
4 

 

 

Age 
first 
tim
e 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Yes No 

 
No Little Pretty Very  

complai
nt complaint much 

muc
h  

Sudden fear without reason ....................     

Felt afraid or anxious ..............................     

Faintness or dizziness ............................     

Felt tense or upset ..................................     

Tend to blame yourself ...........................     

Sleeping problems ..................................     

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

Feeling of being useless, worthless ........     

Feeling that everything is a struggle ......     

Feeling of hopelessness with regard to     

the future 
2 3 4 

 

1  
 

4. USE OF HEALTH SERVICES  

 

4.1 How many times in the last 12 months have you been to/used:  

(Tick once for each line) None 1-3 4 or 

  times 
mor
e 

General practitioner (GP) .......................    

Medical officer at work ...........................    

Psychologist or psychiatrist ....................    

(private or out-patient clinic)    

Other specialist (private or out-patient clinic)    

Emergency GP (private or public) ..............    

Hospital admission .................................    

Home nursing care .................................    
Yes No 

1.4 Do you get pain or discomfort in the chest when:  
Walking up hills, stairs or walking fast on level ground? 

 

1.5 If you get such pain, do you usually: 
 

 Stop? 

Sl

o

w

d

o

w

n? Carry on at the same pace?   

 1 2 3   

1.6 

  Yes No  

If you stop, does the pain disappear within   

 10 minutes? 

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

.....

....    

   Yes No  

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

 

2. MUSCULAR AND SKELETAL COMPLAINTS  
 

2.1 Have you suffered from pain and/or stiffness in 
muscles and joints during the last 4 weeks?  

(Give duration only if you have had problems)  D u r a t i o n   

No Some Severe Up to 
2 
weeks  

complain
t 

complain
t complaint 

2 weeks or 

more  

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

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

Upper part of your back...         

Lumbar region .................         

Hips, legs, feet ................         

Other places ....................         

1 2 3 1 2   

    Age     

2.2  Have you ever had: 

 

Yes  No 

last 
time     

       

Fracture in the wrist/forearm ...................         
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Physiotherapist ....................................... 

 
Chiropractor ........................................... 

 
Dentist .................................................... 

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

 

5. CHILDHOOD/YOUTH AND AFFILIATION  
 

5.1  How long altogether have you lived in the county?      year  
(Put 0 if less than half a year) 

 

5.2 How long altogether have you lived in the municipality?   

 year   
(Put 0 if less than half a year)  

 

5.3 Where did you live most of the time before the age of 16?  

(Tick one option and specify)  
 

Same municipality .... 1      

Another municipality       

in the county .............. 2 Which one: 

   

   

Another county in Norway 3 Which one: 

  

  

Outside Norway ........ 4 Country:: 

    

    
 
5.4  Have you moved within the last five years? 
 

No Yes, one time Yes, more than once 

1 2 3 

 

6. BODY WEIGHT  
 

Hip fracture? 
6.1  Estimate your body weight when you  

kg 

 

were 25 years old:    
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7. FOOD AND BEVERAGES  
 

7.1 How often do you usually eat these foods?  

(Tick once per line) 

Rarel

y 

1-3 

times 

1-3 times 4-6 times 1-2 

times 

3 times 

or  

 
/neve

r /month /week /week /day 
more 
/day  

Fruit, berries ..............                    

Cheese (all types) 

                   

                   

                   

Potatoes ....................                    

Boiled vegetables ......                    

Fresh vegetables/salad                 

Fatty fish (e.g. salmon, 

                  

                  

trout, mackerel, herring) 1  2  3  4  5  6   
 
7.2 What type of fat do you usually use? (Tick once per line)  

 Don't  Hard 

Soft/ligh

t 

Other 

  

 use 
Butter  margarine margarine  

Oils   

 On bread ...............        

 For cooking ...........        

 1 2 3 4 5 6   

7.3 Do you use the following dietary Yes, daily   

Sometimes No 

  

 

supplements: 

   

        

 Cod liver oil, fish oil capsules ..............       

 Vitamins and/or mineral supplements?      

7.4 How much of  the following do you usually drink?    

 (Tick once per line) Rarely 1-6 1 glass 2-3 4 glasses   

  /never glasses /day glasses or more   

 Full milk, full -fat curdled milk, /week  /day /day   

 yoghurt ..................................        

 Semi-skimmed milk, semi-skimmed       

 curdled milk,low-fat yoghurt ......        

 Skimmed milk, skimmed        

 curdled milk ..............................        

 Extra semi-skimmed milk ......        

 Juice .....................................        

 Water ....................................        

 Mineral water (e.g. Farris,        

 Ramløsa etc)        

 Cola-containing soft drink .....        

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

  1 2 3 4 5   

7.5 Do you usually drink soft drink: with sugar 1 without sugar 2  

 

7.6 How many cups of coffee and tea do you drink daily? Number of cups 

(Put 0 for the types you don't drink daily)  
Filtered coffee .......................................................... 

 

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

 

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

 

Tea ........................................................................... 

 

7.7 Approximately how often have you during the last year consumed 

alcohol? (Do not count low-alcohol and alcohol-free beer)  

Never Have not consumed A few times About 1 time  
consumed 

alcohol alcohol last year last year a month  

  

1  

 

2  

 

3  

 

4 

 

      

2-3 times About1 time 2-3 times 4-7 times  

per month a week a week a week  

  5   6   7   8  
       
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  

8.2 Did any of the adults smoke at home 

YesNo  

  

 
while you were growing up? 

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

8.3 Do you currently, or did you previously live   

 together with a daily smoker after your   

 20
th
 birthday?  Yes, now  Yes, previously 

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 you smoke: Yes No  

 Cigarettes?.............................................................     

 Cigars/cigarillos?....................................................     

 A pipe?...................................................................     

8.6 If you previously smoked daily, how    

 long is it since you quit? Number of years    

8.7 If you currently smoke, or have smoked    

 previously:     

 How many cigarettes do you or did you    

 normally smoke per day? Number of cigarettes    

 How old were you when you began    

 daily smoking? Age in years    

 How many years in all have you 

Number of years 

   

 smoked daily?    

 

9. EDUCATION AND WORK  
 

9.1 How many years of education  

have you completed?  Number of years 

(Include all the years you have attended school or studied) 

9.2  Do you currently have paid work?   

Yes, full-time 1  Yes, part-time 2 No 3 

 
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 firm, school, paediatric 
department, carpentry workshop, garage, bank,  

grocery store, etc.)  
 

Business:  

If retired, enter the former business and occupation. Also 

applies to 9.4  
 

9.4 Which occupation/title have or had you at this workplace?  

(e.g. Secretary, teacher, industrial worker, nurse, 

carpenter, manager, salesman, driver, etc.)  
 

Occupation:  
 

9.5 In your main occupation, do you work as self-employed, as an 

employee or family member without regular salary?   

  Self-employed Employee 

Familyme

mber   

 9.6  Do you believe that you are in danger of losing   Yes 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) 

..

..

..

..   

..

..

..

..

..

..

..

. 

  Old age pension, early retirement (AFP) or    

  

survivor pension 

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

  

Rehabilitation/reintegration benefit 

    

      

      

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

  Unemployment benefits during unemployment .......    

  

Social welfare benefits 

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

  Transition benefit for single parents ........................      
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10. EXERCISE AND PHYSICAL ACTIVITY   13.  USE OF MEDICINES 
 
10.1 How has your physical activity in leisure time been 

during this last year? 
Think of a weekly average for the year. 

Time spent going to work is count as leisure time. Answer both questions. 
 

  Hou rs p er week   

Light activity 

None Less than 1 1-2 3 or more  

     

(not sweating/out of breath)...      

Hard physical activity      

(sweating/out of breath)......... 

1 2 3 4 

 

  
 
10.2 Describe exercise and physical exertion in your leisure time. If your 

activity varies much e.g. between summer and winter,  
then give an average. The question refers only to the last year.   
(Tick the most appropriate box) 

 
Reading, watching TV or 

other sedentary activity?............................................................................ 
1
 

 
Walking, cycling or other forms of 
exercise at least 4 hours a week? .............................................................. 

2
 

(Include walking or cycling  
to work, Sunday walk/stroll,etc.) 

 

Participation in recreational sports, heavy gardening, etc.?  
 3
 

(Note: duration of activity at least 4 hours a week) 
 

Participation in hard training or sports competitions, 

regularly several times a week? ................................................................ 
4
 

 

 

11. FAMILY AND FRIENDS  
 
11.1 Do you live with: 

Yes   No
 

Spouse/partner? ......................................... 
 
11.2 How many good friends do you have? Number of friends 
 

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 what you do?  

(Tick only once)  
 

Great Some Little No Uncertain 

interest interest interest interest    

  1   2   3   4   5 
 
11.4 How many associations, sport clubs,groups, religious  

communities or similar do you take part in? Number 

(Write 0 if none) 
 

11.5 Do you feel that you can influence what happening 

in your local community where you live? (Tick only once)  

Yes, a lot Yes, some Yes, a little No 

Never  

tried 

 

     

1 2 3 4 5  
 
12. ILLNESS IN THE FAMILY  

 
With medicines, we mean drugs purchased at pharmacies. 

Supplements and vitamins are not considered here. 

    Now 
Previousl
y, Never  

13.1 Do you use:    but not 
now used 

 

Blood pressure lowering drugs 

  

    

Cholesterol-lowering drugs .........................      

13.2 How often have you during the last 4 weeks used   

the following medicines? Not used Less 

Every 

week Daily  

(Tick once for each line) 
in the last than every but not   

4 weeks week daily   

Painkillers non-prescription ....      

Painkillers on prescription .......      

Sleeping pills ...........................      

Tranquillizers ..........................      

Antidepressants .......................      

Other prescription medicines ...      

   1 2 3 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 

you used the 

medicine  

Name of the medicine: Reason for use of Up to 1 year 

(one name per line) the medicine 1 year or more 

     

     

     

     

     

     

     
 

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

you attach 

 

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 no longer menstruating, how old were 

you when you stopped menstruating?  Age in years 
 
14.3 Are you pregnant at the moment? 

12.1 Have one or more of your parents or siblings 

had a heart attack (heart wound) or 

Yes  

  

angina pectoris (heart cramp)? ..........................   

12.2 Tick for the relatives who have or have   

had any of the illnesses: (Tick for each line)   

Cerebral stroke or 

Mothe

r Father   Brother   Sister  

    

brain haemorrhage .......     

Heart attack     

before age of 60 years     

Asthma........................     

Cancer .......................     

Diabetes .....................     

 
Don't No know 

 

 

 

 

None Child of these 
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Yes No Uncertain 

Above fertile  

age 

 

          

     

2 

  

3 

  

4 

 

  1        

 

14.4 How many children have you  

Number of 

 0 2
.

0 1
 

 

given birth to? 

   

 

children 

 

H
e

c
o

s  

    

14.5 Do you use, or have you ever used? 

Before, 

  

(Tick once for each line) 

   

Now Never B
e

y
e

r 

 

Oral contraceptive pills/mini pill/ 
but not now  

    

contraceptive injection ................ 

   

- 

 

   

2
4

.0
0

0 

 

Hormonal intrauterine device (IUD)     

(not ordinary IUD)..     

Estrogen (tablets or patches) .....    

1   - 

 

Estrogen (cream or suppositories)    

1 0 4 2 - 

 

    

- 

 

14.6 If you use/have used prescription estrogen:  
0 5 0 0 0 0 
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12.3 If any relatives have diabetes, at what age did they get 

diabetes (if for e.g. many siblings, consider the one who 

got it earliest in life):   
Don't know, Mother's age Father's age Brother's age Sister's age Child's age 

not applicable   

How long have you used it? Number of years  

I E
 

 
14.7 If you use contraceptive pills, mini pill, contraceptive injection, 

hormonal IUD or estrogen, what brand do you use?  
 
 

 

 

 

 
 

Label 

 

 

 

 

 

 

 

 

 

Additional questions to the health survey in Troms and Finnmark 2001-2002  
The main aim of the Tromsø Study is to improve 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 like you to 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  
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The information you give us may later be linked with information from other 
public health registers in accordance with the rules laid down by the Data 
Inspectorate and the Regional Board of Research Ethics. 
 
If you are unsure about what to answer, tick the box that you feel fits 
best. 

 
The completed form should be sent to us in the enclosed prepaid 

envelope. Thank you in advance for helping us. 

 

Yours sincerely  

Department of Community Medicine National Health 

University of Tromsø Screening Service 

 

If you do not wish to answer the questionnaire, tick the box below and return the 

form. Then you will not receive reminders. 

 

I do not wish to answer the questionnaire 
 
Date of completion:  

Day Month Year 

 

 

 

T1.  NEIGHBORHOOD AND HOME (cont.)  

 

2. In which municipality did you live at the age of 1 year?   
(If you have not lived in Norway, state country of residence instead of the 
municipality)  

 

 

 

3. What type of house do you live in? (Tick only once)  
 

Detached house/villa 
 1
 

 

1.6 What do you consider yourself as?   
(Tick for one or more alternatives)   

Kven/ 
Norwegian Sami Finnish 

 

 

1.7 Do you feel that you have enough good 
friends?  

 

 

 

Other 

 

Yes No 

 

Farm ................................................................. 2  

Flat/apartment .................................................. 3  

Terraced/semi-detached house ........................ 4  

Institution/care home ........................................ 5  

Other ................................................................. 6  

   

1.3  How big is your house? 

 
m2 (gross) 

 

  

 

1.4  Are you bothered by: (Tick once for each line) 
No Little   Severe 

complaint complaint complaint  

Moisture, drought or coldness in your home  
 

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

Traffic noise (cars or aircraft) ...................  
 

Other noise (industrial, construction, etc.) ..... 
 

Neighbour noise .......................................  
 

Drinking water quality ...............................  
 

Air pollution from traffic ............................  
 

Air pollution from wood/oil heating, factory etc.  

 

 

1.5 What home language did your grandparents have?   
(Tick for one or more alternatives)  

Norwegian Sami 
Kven/ Other  

Finnish language  

Mother's mother ...  
 

Mother's father ..... 
 

Father's mother ... 
 

Father's father .....  

 
1.8 How often do you normally take part in organised gatherings, 

e.g. sewing circles, sports clubs, political meetings or other 
associations?   
(Tick only once)  

 

Never, or just a few times a year  

1 
 

1-3 times a month  

2 
 

Approximately once a week  

3 
 

More than once a week  

4 

 

T2. PAID AND UNPAID WORK  
 
5.4 If you have paid or unpaid work, how would you describe 

your work? (Tick only once)  
 

Mostly sedentary work? 

(e.g. office work, mounting) .............................................................. 1 
 

Work that requires a lot of walking? 

(e.g. shop assistant, light industrial work, teaching) 2 
 

Work that requires a lot of walking and lifting? 

(e.g. Postman, nursing, construction) .............................................. 3 
 

Heavy manual labour? 
(e.g. forestry, heavy farm-work, heavy 
construction) ...................................................................................... 

4
 

 

8. Can you decide yourself how your work (paid   
or unpaid) should be organised? (Tick only once)   

No, not at all 
 1
 

 

To a small extent 
 2
 

 

Yes, to a large extent 
 3
 

 

Yes, I decide myself 
 4
 

 

2.3  Are you on call, do you work 
Yes  No

  
shifts or nights? 
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T3. TOBACCO        

3.1 Do you smoke?       

 Yes, daily Yes, sometimes No, never  

 

1 

 

2 3 

    

      

 If ñYes, sometimesò,       

 What do you smoke?       

 Cigarettes Pipe Cigar/cigarillos  

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?      years  

        

T4. ALCOHOL        

    Yes  No  

4.1  Are you a teetotaller?..................................  

 
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 the condition several times, how 
old were you the last time  

 

Severe injury requiring Yes  No 

hospital admission ........................  

Ankle fracture ................................  

Peptic ulcer ...................................  

Peptic ulcer surgery ......................  

Neck surgery .................................  

Prostate surgery ............................  

 

 

 

 

Age last 

time 

 

years 

 

years 

 

years 

 

years 

 

years 

 

years 

 

4.2 How many times a month do you    

 

normally drink  alcohol?.................. 
Number of times

 

  

   

 (Do not count low-alcohol 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 count low-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 alcohol that it has inhibited 
your work or social life?  

Yes, Yes, 
Yes, both 

No, 

 

at work and 

 

at work socially never 

 

social life 

 

          

  1   2   3   4        
 

T5. FOOD AND DIETARY SUPPLEMENTS  

 Yes No 

5.1 Do you usually eat breakfast every day?...  

5.2 How many times a week do you  

 eat a warm dinner?....................................... times 

 

5.3  How important is it for you to have a healthy diet?  
Very Somewhat Little Not 

1 2 3 4 
 

5.4  Do you use the following dietary supplements? 
 

Yes, daily sometimes No 
 

Iron tablets ..................................... 
 

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

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

Cod liver oil ..................................... 

 

T6. BODY WEIGHT     

6.1 Do you currently try to change your   

 body weight? 

Yes, I try to Yes, I try to 

  

    

 No gain weight lose weight   

 1 2 3   

6.2 What weight would you be satisfied 

kg 

 

 with (your ñideal weightò)?...............   
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 7.2  Do you have, or have you ever had: 

Yes No 

 

  (Tick once for each question)  

  Cancer .........................................................   

  Psoriasis.......................................................   

  Thyroid disease ...........................................   

  Glaucoma ....................................................   

  Cataract .......................................................   

  Osteoarthritis (arthrosis)...............................   

  Bent fingers .................................................   

  Skin contractions in your palms ....................   

  Kidney stone ................................................   

  Appendectomy........ .....................................   

  Hernia surgery .............................................   

  Surgery/treatment for urine incontinence ....   

  Epilepsy.........................................................   

  Poliomyelitis (polio) .......................................   

  Parkinson's disease......................................   

  Migraine.........................................................   

  Leg ulcer .......................................................   

  Allergy and hypersensitivity: Yes No  

  Atopic eczema (e.g. childhood eczema)   

  Hand eczema........................................   

  Food allergy .........................................   

  

Other hypersensitivity (not allergy) 

  

    

   Yes No  
7.3 Have you had common cold, influenza, gastroenteritis, etc. 

during the last 14 days?  
 

7.4 Have you during the last 3 weeks had  

common cold, influenza, bronchitis, 
Yes No 

 

pneumonia, sinusitis, or other respiratory 

 

  

infection?......................................................   

 Yes No  
7.5 Have you ever had bronchitis or 

pneumonia?..................................................  

 

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

No 1-2 times More than 2 times 

1 2 3  
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T8. SYMPTOMS      

8.1  Have you in the last two weeks felt:   

Very 

 

 (Tick once for each question) 

No A Little  A lot 

 

  much  

 Nervous or worried .....................      

 Bothered by anxiety.....................      

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

 Irritable.........................................      

 Happy and optimistic ..................      

 Down/depressed ........................      

 Lonely.......................................... 

1 2 3 4 

 

   

    Yes No  
 

8.2  Do you cough about daily for periods of the year? 
 

If YES: 
 

Is your cough productive? ................................ 
 

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 in the chest? 
 

If YES: 

Has this occurred: (Tick once for each question) Yes No  

At night ..................................................................    

In connection with respiratory infections ...............    

In connection with physical exertion ......................    

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

  Yes No  

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

If YES: 

    

    

How long can you go  

meter 

 

before you notice the pain?............... 

  

  
 

9.6 Do you get short-winded in the following situations?   
(Tick once for each question)  

 

While walking fast on level ground 

Yes  No  

  

or slight up hills .....................................................   

While walking calmly on   

level ground ..........................................................   

While washing or dressing yourself ......................   

While resting .........................................................   
 

8.6  Do you have to stop because of short-windedness 
Yes  No

 
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 Yes No  

at least 3 months?...............................................    

If YES: 

Yes No 

 

Has the complaint reduced your leisure  

time activity? .......................................................    
 

For how long has the complaint endured in total? 
 

approx.  years and months 

 

Has the complaint reduced your ability to work during the 

last year? (Also applies to domestic workers and pensioners 

(Tick once) 
 

No/insignificantl To some extend Significantly reduced Do not know  

y 

1 2 3 4  

Have you been on sick leave due to these 

Do not  

Yes  Nowork   
complaints during the last year?................ 

 

Yes  No 

 

Yes  No 

 
1 

2 

3 

4 
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T8. SYMPTOMS (continue) 

 

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

Never, or just a few times a year 
  1

 
 

1-3 times a month 
  2

 
 

Approximately once a week 
  3

 
 

More than once a week 
  4

 

 

13.4 If you suffer from sleeplessness monthly or more frequently, 

what time of the year does it affect you most?  
 

No particular time of the year 
  1

 
 

Especially during the polar night 
  2

 
 

Especially during the midnight sun season 
  3

 
 

Especially in spring and autumn 
  4

 
 

8.10 Have you in the last year suffered from Yes  No 
sleeplessness to the extend that it has 
affected your ability to work ? ........................ 

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

 
8.12 How often do you suffer from urinary incontinence? 

 
Never ................................................................ 

 
Not more than once a month ............................ 

 
Two or more times a month .............................. 

 
Once a week or more ....................................... 

 

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

 
8.14 Do you use glasses?....................................... 

 
8.15 Do you use a hearing aid?.............................. 

 

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

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

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

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

 
Do you more often write memos now than earlier? 

 

 If ñYESò on one of these questions;   Yes No  

 Is this a problem in your daily life?................          

             

T9.  MEDICINES            

9.1  Do you use, or have you used any of  

Age when 

    

 the following medicines: 

Previously, 

  

Never 

 

   used 1
st
 time   

 

 Now but not now 

      

used 

 

        

 Drugs for     

years 

 

 

osteoporosis.................... 

     

      

 Tablets for diabetes ........     years  

 Drugs for hypothyroidism           

 (thyroxine) ......................     years  

9.2  Do you use any medicines which you take 

Yes No  

       

 as injections? ...................................................           

 If YES:           

 

Give the name of the medicines (for injection): 

     

      

 (one name per line)           
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T10.ILLNESS IN THE FAMILY   T12.THE REST IS TO BE ANSWERED BY WOMEN ONLY  
 

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

Mother FatherBrother Sister  Child 
None  

of these  

Heart attack (heart wound)  
 

Angina pectoris (heart cramp)  
 
High blood pressure ........ 
 
Aneurysm......................... 
 
Gastric/duodenal ulcer .... 
 
Hip fracture ...................... 
 
Psychological problems .. 
 

Allergy ..............................  

 
12.2 If 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 
 

Other reason (e.g. radiation, chemotherapy)  

4 
 

Osteoarthritis (arthrosis) .. 
 

Dementia ......................... 
 
10.2 How many siblings and children do you have? 

Brothers Sisters   Children 

 

Number 
 

10.3 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  

 or home nursing care?.................................      

  

Yes No 

 Age at death  

    

years 

 

10.5 Is your mother alive? ....... 

    

    

10.6 Is your father alive? ........    years  
 
T11. MOBILE TELEPHONE  
 
11.1 Do you have (own, rent, etc.) a mobile telephone? 
 

Yes, always Yes, sometimes No 

1 2 3 
 

If Yes: 

What do you use your mobile telephone for, and how often do you 

use it?(Tick once for each line) 
 

Number of times per day  
30 or 10-29 2-9 1 or Never 

more   less  

 

12.4 Do you use or have you used prescribed 
estrogen (tablets or patches)?.................. 

 

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

 
If you stopped using estrogen, 
How old were you when 
you stopped taking estrogen?.............. 

 

15. Do you use or have you used oral contraceptive 

pills?..............................  
 

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

 
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 were you when you stopped?.... 

 

12.6 Apart from pregnancy and after giving birth, 

have you ever stopped having menstruation for 

6 months or more?.  
 

If YES:  

How many times?........................  

 

12.7 How is your current menstruation status?  

 
Yes No 

 

 

 

 

years 

 

 

years 

 

Yes No 

 

 

 

years 

 

 

 

 

 

 

 

 

years 

 

Yes No 

 

 

 

times 

 
Conversations.. 

 
Text messaging 

 
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 breastfed after delivery. 
(If you did not breastfeed, write 0)  

  Number of months 

Child: Birth year: breastfed:  

 

1
st
 child 

 

2
nd

 child 

 

3
rd
 child 

 

4
th
 child 

 

5
th
 child 

 

6
th
 child 
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I have not had menstruation in the last year 1 
 

I have regular menstruation  2 
 

I have irregular menstruation  3 

 

12.8 When you were 25-29 years old, how many days usually passed 

between the start of two periods? 
 

Minimum Maximum 

Do not know 

0
2
.0

1 

 

   

    
 

days days  

B
e

y
e

r 
H

e
c
o

s  

The periods were of approximately Yes    No  

equal length every time?............... 

 

- 

 

 

- 
 

2
5

.0
0

0
 

 

How many days did a typical    

menstrual bleeding period last?... days  

Thank you for the help! 

  
- 1

0
4

6-
1
 

 

  0
5

0
0

0
0 

 

Remember to mail the form today!  

   

I E
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(If more children, use additional sheet)  
 

 

The 

Tromsø Study 

 

The form will be read electronically. Please use a blue or black pen You can not use comas, 

use upper-case letters. 
 
2007 ï 2008 Confidential 

 

HEALTH AND DISEASES  
 
4. How do you in general consider your own health to be?  
 

c Very good  
 

 
c
 Good      

 
c
 Neither good nor bad      

 
c
 Bad      

 

c
 Very bad 

         

 

 

 

  

     

       

2 How is your health compared to others in  

 your age?      

 
c
 Much better      

 
c
 A little better      

 
c
 About the same      

 
c
 A little worse      

 
c
 Much worse 

Age first 

 

       

3   Do you have, or have you had? Yes No   time  

 

A heart attack c c 

    

     
 

Angina pectoris (heart cramp) 

  
 

c c 

    

     
 

Cerebral stroke/brain hemorrhage 

  
 

c c 

    

     
 

Atrial fibrillation 

  
 

c c 

    

     
 

High blood pressure 

  
 

c c 

    

     
 

Osteoporosis 

  
 

c c 

    

     
 

Asthma 

  
 

c c 

    

     
 

Chronic bronchitis/Emphysema/COPD 

  
 

c c 

    

     
 

Diabetes 

  
 

c c 

    

     
        
 

Psychological problems 
(for which you

 c c 

    

     

 

 have sought help ) 

   

     

 

Hypothyroidism c c 

   

     
 

Kidney disease, not including urinary 

  
 

c c 

    

     

 

tract infection (UTI) 

     

      

 

Migraine c c 

   

     

 

1.7 Do you have persistent or constantly recurring pain that has 

lasted for 3 months or more?  
c Yes c No  

1.8 How often have you suffered from sleeplessness during the last 12 

months?   
c Never, or just a few times  

 
c 1-3 times a month 

 
c Approximately once a week c More that 

once a week 


