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ABSTRACT
Voluntary and Involuntary Weight Change and
Risk of Osteoporotic Hip Fracture in

Men and Women of Utah

by

Megan Ruth McDonough, Master of Science
Utah State University, 2004

Major Professor: Dr. Ronald G. Munger
Department: Nutrition and Food Sciences

Change in body weight is an important determinant of risk of osteoporotic hip
fracture in aging adults. Weight loss has been associated with an increased risk of hip
fracture and weight gain has been associated with a decreased risk of hip fracture.
Weight gain cannct be recommended as appropriate prevention against hip fracture,
however, because it is associated with such adverse health outcomes as cardiovascular
disease and diabetes, and weight loss is commonly recommended in the treatment of
these types of diseases. Clarification of how weight loss is related to risk of hip fracture
is needed to resolve this issue. An extensive review of published literature was
completed to assess the relationships between hip fracture and body weight, weight
change, and involuntary and voluntary weight loss. Change in body weight and weight
loss that was either intentional or unintentional were then assessed for their effects on risk

of hip fracture in a population-based case-control study of risk factors for osteoporotic




v
hip fracture in aging Utah residents. Analyses of risk of hip fracture by quintile of

weight change since age 18 and according to weight loss intention were performed
through logistic regression modeling. Weight loss after age 18 was associated with an
increased risk of hip fracture in men and women, and above average weight gain after age
18 was protective against hip fracture in women. Involuntary weight loss of more than
20 pounds was associated with an increased risk of hip fracture in men and women aged
50 to 69 years, but was not related to risk of hip fracture in participants aged 70 to 89.
Voluntary weight loss of more than 20 pounds did not significantly increase risk of hip
fracture in either age group. It was concluded that involuntary weight loss may be an
important predictor of risk of hip fracture in aging adults and that voluntary weight loss
may be safely recommended to aging adults without increasing their risk of hip fracture.

(194 pages)
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CHAPTER 1

INTRODUCTION AND BACKGROUND

Abstract

Osteoporosis-related hip fractures in aging adults are a serious public health
problem and contribute to excess morbidity and mortality and consequently to significant
health care costs worldwide. Identification of factors that are associated with risk of hip
fracture will aid in the prevention of these injuries. Weight change has been related to
risk of hip fracture, with weight loss being associated with an increased risk. The
distinction between involuntary and voluntary weight loss may be important in this
context, because risk of hip fracture may differ depending on weight loss intention. The
Utah Study of Nutrition and Bone Health will be used to explore these relationships in
the Utah elderly population. Research goals and hypotheses are reviewed and plans for

data analysis are summarized.

[ntroduction

Aging individuals worldwide face the possibility of developing chronic diseases
or other health burdens that decrease quality of life and contribute significant health care
costs to society. Epidemiologists and clinical researchers seek to help treat and even
prevent these diseases and other health burdens by studying specific exposures and
whether they lead to adverse health outcomes. Exposures may often be nutritional in
nature; examples include a deficient intake of a vitamin or mineral, excessive

consumption of saturated fatty acids, or inappropriate weight gain. Nutritional




epidemiologists frequently use population-based observational studies to establish
relationships between specific nutritional exposures and health outcomes. Unfortunately,
contradictory findings often arise from these studies, leading to delays in important
community and national health recommendations and sometimes leaving the public
confused and frustrated. It is only when results become relatively consistent in multiple
studies and in a variety of populations that contradictions can be resolved and
recommendations made to the public. One association that deserves attention in more
observational studies is the relation between weight change and osteoporotic hip fracture.
The Utah Study of Nutrition and Bone Health is a statewide case-control study of 50 to
89 year-old residents of Utah that can be used to clarify how weight change may affect an

individual’s likelihood of suffering a hip fracture.
Background

Fracture of the hip in older adults is a significant national and global public health
problem (1-5). About one of every six white women and one of every 17 white men in
the U.S. will experience a hip fracture in their lifetime (1, 6). The lengthy hospital stays,
pain, and other physical impairments that result from hip fractures can lead to serious
deterioration of physical and emotional health and severely limit social activities in
surviving patients (7). A majority of patients do not return to their previous functional
level (2, 8) and many will eventually be institutionalized in nursing care facilities (8, 9).
The excess morbidity and mortality associated with hip fractures (7, 9-12) makes them a
major contributor to national and global health care costs (1, 4, 10). Prevention of initial

injury is the best way to reduce the morbidities and health care costs that are attributed to
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hip fracture, so it is important to identify risk factors that make hip fractures more likely
to occur. Several risk factors for hip fracture, such as low bone mineral density (3, 13-
15), increased height (14, 16-20), and low levels of physical activity (14, 17), have been
identified in case-control and other observational studies. Body weight (3, 7, 14, 16, 21-
23) and weight change (14, 16, 21, 22, 24-28) are also both related to risk of hip fracture.
Numerous studies have documented that weight loss is associated with an
increased risk of hip fracture (14, 16, 21, 22, 24-30) and that weight gain may be
associated with a reduced risk (14, 16, 22, 24, 27). Researchers studying elderly adults
have reported that weight loss since young adulthood, weight loss from a maximum
weight, and weight loss in old age are all associated with an increased risk of hip fracture
(14, 16, 21, 22, 24-29). Weight loss is common among the elderly, is associated with
multiple adverse health outcomes (31), and has been shown to increase risk of all-cause
mortality (32-34). In contrast, weight gain is also a well-known disadvantage to health.
Obese or overweight persons have an increased risk of developing such chronic diseases
as diabetes mellitus, cardiovascular disease, or hypertension (35-39). In general, weight
loss is recommended to obese and overweight individuals as an effective preventive
measure and treatment for these types of conditions (40-44), although more recent studies
have reported that weight loss may not be warranted in moderately overweight adults
over the age of 65 (32-34). Consequently, both weight loss and weight gain have been
associated with adverse health outcomes and the risks and benefits of loss or gain of
weight are unclear. Clarification of the association between weight loss and risk of hip
fracture is needed to resolve this issue. Since weight change is related not only to risk of

hip fracture, but also to a great number of other health outcomes, including many chronic




diseases and overall mortality (32-34, 40-43), more specific knowledge of how weight
loss or gain affects an individual’s risk of hip fracture would be helpful both in
preventing future hip fractures, and when making public health recommendations that are
related to other health burdens. A useful way to determine what specific aspects of
weight loss contribute to an increased risk of hip fracture may be to distinguish between
weight loss that is intentional and weight loss that is unintentional.

Weight loss can result from numerous conditions, including reduced caloric or
nutrient intake, increased physical activity, illness, surgery, or poor mental health. One
might reasonably argue that reducing caloric intake and increasing physical activity are
behaviors associated with voluntary weight loss, and things such as disease, surgery, or
mental illness are conditions that might cause involuntary weight loss. These behaviors
and conditions may have different affects on risk of hip fracture. Some researchers have
proposed that involuntary weight loss is an important predictor of hip fracture, and that
voluntary weight loss does not contribute to risk of hip fracture (24, 45).

Three published reports, one from a case-control study of men and women aged
50 and over in Oslo, Norway (45), and two from the prospective Study of Osteoporotic
Fractures on women aged 65 and over in the U.S. (24, 30), assessed the specific effect of
weight loss intention on risk of hip fracture. In the Norwegian case-control study, men
and women who experienced weight loss of any amount due to poor appetite in the
previous year had a significant increase in risk of hip fracture when compared to subjects
that did not lose weight (45). Weight loss reported to be for slimming purposes was not
significantly related to risk of hip fracture (45). Similarly, in a report from the Study of

Osteoporotic Fractures that documented weight loss over about six years and had an




average follow-up period of 1.6 years (24), women that reported an involuntary weight
loss of at least ten percent of their baseline weight had an increased risk of hip fracture
over women with stable weight, and a similar voluntary weight loss was not related to
risk of hip fracture. A more recent analysis from the Study of Osteoporotic Fractures that
used similar data as the previous study, but had an average follow-up period of 6.6 years
(30), reported different findings. In this analysis (30), both intentional and unintentional
weight loss of five percent or more from the baseline examination were associated with
an increased risk of hip fracture and women with stable weight or that had weight gain
shared a similar risk. The results of the first two analyses suggest that voluntary weight
loss for the purpose of chronic disease prevention may be safely recommended to older
patients without increasing their risk of hip fracture (24, 45), but researchers with the
latter analysis concluded that the risks associated with weight loss in the elderly, whether
intentional or not, outweighed any potential benefits that might be achieved with weight
loss (30). Thus the issue of whether or not weight loss in elderly adults is beneficial or
harmful, even when intention is accounted for, is stili uncertain. It is likely that
involuntary weight loss is a true risk factor for hip fracture, especially since it is a
common sequela of illness and poor health, but the effect of voluntary weight loss is
more equivocal. In the report that found an increased risk of hip fracture with voluntary
weight loss, the researchers consented that voluntary weight loss that includes physical
activity may still be beneficial for bone health (30). In a case-control study of Swedish
women aged 50 to 81 (46), women who lost weight and participated in physical activity
had a significantly reduced risk of hip fracture. Further study of the relationships

between voluntary and involuntary weight loss and risk of hip fracture is certainly




needed. Such study should include investigation into what conditions that are
associated with involuntary weight loss may contribute to an increased risk of hip
fracture, and what types of behaviors that are associated with voluntary weight loss, if

any, allow appropriate weight loss for health but also avoidance of hip fracture.

Risk of Hip Fracture in Utah Residents

The Utah Study of Nutrition and Bone Health, conducted between 1997 and 2001,
can be used effectively to explore the relationships between weight change, weight loss
intention, and risk of hip fracture. Weight change since age 18 and involuntary and
voluntary weight loss of more than 20 pounds will be assessed for their effects on risk of
hip fracture and results will be compared to other similar reports. Analysis of data
gathered on 50 to 89 year old residents of Utah may add meaningfully to the results of
existing analyses and may help provide stronger foundations for future public health
recommendations. Research of the association between weight loss intention and risk of
hip fracture may be especially important. In contrast to previous studies that reported
weight loss intention over only one year, included even small amounts of weight loss, or
that could not account for individuals that might have lost weight both intentionally and
unintentionally (24, 30, 45), it will be possible in the Utah study to assess the effect of
more extreme weight loss (at least 20 pounds) that was intentional or unintentional, and
that could have occurred more than only a few years in the past. It will also be possible
to account for participants that had both involuntary and voluntary weight loss or that had
strictly one or the other. For analysis purposes, involuntary weight loss will be defined as

weight loss that was reported to be due to illness, surgery, or feeling sad or depressed.



Voluntary weight loss will be defined as weight loss that was reported to result from
dieting or increasing physical activity. These definitions will make it possible to study
the effects of weight loss intention on risk of hip fracture and to examine how conditions
that contribute to either intentional or unintentional weight loss contribute to risk. The
following hypotheses will be tested in the Utah elderly population aged 50 to 89 years.
1. Weight change is associated with risk of hip fracture; persons with weight loss
have an increased risk of hip fracture and persons with weight gain have a

reduced risk of hip fracture.

N

Weight change is associated with risk of hip fracture even after controlling for the

association between current weight or weight at age 18 and risk of hip fracture.

(98]

The association between weight change and risk of hip fracture is independent of
other factors known to be associated with hip fracture, including age, gender,
height, smoking habits, and estrogen use.

4. Of the participants who lost weight, those who lost weight involuntarily have an
increased risk of hip fracture, and those who lost weight through voluntary means
do not have an increased risk of hip fracture.

Logistic regression models will be used to quantify the risk of hip fracture by
varying degrees of weight change and by weight loss intention. The logistic regression
analysis will include determining whether involuntary weight loss that is related to
illness, surgery, or depression is a predictor of fracture that is independent of other known
risk factors for hip fracture. It may also be possible to determine if dieting or physical
activity are factors that protect against hip fracture in individuals that voluntarily lose

weight. Once these associations are clarified through appropriate analyses, it is hoped




that it will be feasible to make recommendations for how elderly adults can hope to
prevent hip fractures by avoiding or treating involuntary weight loss, and how obese or
overweight adults that wish to, can engage in appropriate weight loss that does not

contribute to an increased risk of hip fracture.
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CHAPTER 2

WEIGHT CHANGE AND RISK OF OSTEOPOROTIC

HIP FRACTURE: A REVIEW

Abstract

Osteoporotic hip fractures occur more frequently in elderly individuals that have
lost weight. Weight loss is often recommended to obese or overweight adults, however,
in an attempt to prevent chronic health burdens such as cardiovascular disease.
Clarification of the association between weight change and risk of hip fracture is needed
to better understand the risks and benefits associated with weight loss. Some factors that
may account for the relationship between risk of hip fracture and weight loss include
changes in bone mineral density, changes in mechanical loading of bone, alterations in
the production of estrogen in adipose tissue, loss of muscle and fat mass, variations in
smoking behavior, or changes in nutrient intake and health status. The association
between weight loss and risk of hip fracture may become clearer by distinguishing
between voluntary and involuntary weight loss. Involuntary weight loss may be an
important indicator of risk of hip fracture and voluntary weight loss that includes physical
activity may not contribute to risk of hip fracture. If these issues can be resolved through
further research, prevention of both chronic diseases and osteoporotic hip fractures may

be achievable.
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Introduction

Risk of hip fracture has been related to changes in an individual’s body weight.
Weight loss is associated with an increased risk of hip fracture (1, 2) and weight gain is
associated with a decreased risk (1). Weight gain cannot be recommended as protection
against hip fracture, however, because obese and overweight persons, or persons who
have gained weight, have increased risk of developing or dying from chronic conditions
such as cardiovascular disease, diabetes mellitus, or hypertension (3-7). Although weight
loss is associated with increased mortality in elderly adults and should not be routinely
recommended to moderately overweight individuals over the age of 65 (8-10), weight
loss is generally classified as an effective intervention for many chronic conditions,
providing both short- (11-14) and long-term (14, 15) benefits in both men (12-15) and
women (11-15). Since adverse health outcomes have been associated with both weight
gain and weight loss, it is difficult to say which poses a greater risk to long-term health.
Further research is needed to clarify the association between weight change and risk of
hip fracture to help resolve this issue and to identify healthy behaviors that may enable
individuals to reduce their risk of chronic health burdens while still avoiding an increased

risk of hip fracture.
Background

Hip fractures in the elderly are often the result of osteoporosis, so it is common
that only minor or moderate trauma is experienced prior to the fracture (16).

Osteoporosis is a skeletal disease characterized by low bone mass and microarchitectural
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deterioration of bone tissue, which results in increased bone fragility and susceptibility

to fracture (17). Osteoporosis becomes clinically significant when a bone fracture occurs
(18), and fracture of the hip is the most severe consequence of osteoporosis (17, 19, 20).
Ué to 33 percent of women and 17 percent of men in the U.S. will experience hip fracture
by the time they reach 90 years of age (21). Hip fracture patients commonly develop
chronic complications, comorbid conditions, malnutrition, decreased functional capacity,
or loss of independence following fracture (22-25), and are two to five times more likely
to die within one year of fracture than persons of the same sex and age without fracture
(16). With increasing morbidities and health care costs being attributed to hip fractures,
prevention of such injuries is of pivotal concern. The identification of risk factors that
predispose elderly adults to hip fracture is important in order to distinguish high risk
individuals and to develop public health recommendations aimed at hip fracture
prevention.

Several risk factors for hip fracture have been identified. Some of these factors
include low bone mineral density (BMD) (26-29), old age (16, 17, 28, 30-33), female
gender (34), history of falls (17, 32), smoking (16, 29, 35-37), history of previous
fractures (16, 17, 28, 32), family history of fracture (16, 28, 29), some medical conditions
(26, 28, 37, 38), some medications (16, 26, 28, 34, 35, 37), increased height (1, 28, 37-
40), and low levels of physical activity (28, 37). Weight (1, 16, 26, 28, 41-43) and
weight change (1, 2, 28, 36, 41, 42, 44-46) are likewise both related to an individual’s

susceptibility to hip fracture.




Weight, Weight Change, and Hip Fracture 4

Body Weight

Low body weight is associated with an increased risk of hip fracture (16, 26, 28,
41-43) and high body weight has been associated with a decreased risk (1). These
relationships have been well established in women (1), and the results of most (37, 38,
40, 47), though not all (46) studies have shown these relationships to be important in
men. Farahmand et al. (1) found that Swedish-born postmenopausal women weighing
less than 58 kilograms (kg), when compared to women weighing more than 75 kg, had
over six times the risk of hip fracture (odds ratio (OR) = 6.29, 95 percent confidence
interval (CI): 4.82, 8.18) after controlling for age and height. White, elderly men from
Rochester, Minnesota, were studied by Poor et al. (40), who found cases to weigh
significantly less prior to hip fracture than control subjects (68.4 + 13.9 kg versus 73.8 +
12.4 kg), and reported that obesity in this population, defined as a relative weight greater
than 1.2, reduced risk of hip fracture by half (OR = 0.50, 95 percent CI: 0.30, 0.90).
Similar results were found when body mass index (BMI), a measurement of body mass
that includes height (kg/M?), was used as the anthropometric indicator. Grisso et al. (37)
found that men aged 45 years and older residing in northern California or Philadelphia,
Pennsylvania, who had a BMI less than 22.4, had almost four times the risk of hip
fracture (OR = 3.80, 95 percent CI: 2.30, 6.40) when compared to men who had a BMI
greater than 27.9. When studying middle-aged women and men in Norway, Meyer et al.
found a threshold BMI value of 22, below which there was an increased risk of hip

fracture (38). Likewise, Johnell et al. (39) and Kanis et al. (47), when studying men and
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women aged 50 or older residing in Southern Europe, found that a low BMI (BMI <

20) was significantly associated with an increased risk of hip fracture; a higher BMI was
associated with a decreased risk and the relative risks (RR) of fracture in the highest
quintiles of BMI were 0.44 (95 percent CI: 0.32, 0.62) in men and 0.37 (95 percent CI:
0.30, 0.45) in women. An association between body mass and hip fracture was also
found using modified BMI, which uses height at a younger age instead of current height
to account for any height loss that may have been experienced due to osteoporosis (44).
Since the association between weight, body mass, and hip fracture is so important,
clinicians have been advised that the measurement of weight is vital when assessing an
individual’s risk of hip fracture (48).

It is interesting that some researchers (39, 44, 47, 48) found that low weight or
BMI were associated with increases in risk of hip fracture, but also noted that there
seemed to be a threshold for the protective effect of high weight or BMI. Investigators
for the MEDOS study of hip fracture in Southern Europe (39, 47) reported that an above-
average BMI in men or a BMI of 26 or more in women were not associated with further
decreases in fracture risk. Ensrud et al. (44) and Margolis et al. (48), for the Study of
Osteoporotic Fractures, found that white, elderly women with average and heavier
weights or body sizes shared similar risk of hip fracture. It may be that there is a U-
shaped relationship between body weight and risk of hip fracture, or a plateau of risk at
more extreme levels of body weight. Perhaps obesity should not be regarded as a
protective factor against hip fracture, but rather leanness should be regarded as an

important factor that increases risk of hip fracture (39, 47).
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Weight Change

Weight change may be more strongly associated with risk of hip fracture than an
individual’s current body weight. For many elderly people, their current weight likely
reflects whether they have gained or lost weight in adulthood, so an important role for
weight change on bone health seems plausible. In the study by Farahmand et al. (1) on
Swedish-born postmenopausal women, the risk of hip fracture for women weighing less
than 58 kg went down by a factor of almost two after controlling for weight change (OR
=6.29, 95 percent CI: 4.82, 8.18 to OR = 3.54, 95 percent CI: 2.30, 5.46). Weight
change accounted for at least part of the relationship between weight and risk of hip
fracture. Furthermore, the investigators found that weight loss since age 18 was strongly
and positively related to hip fracture risk, while the effect of weight gain was of the same
magnitude in the opposite direction (1). The respective odds ratios for gain or loss of at
least 12 kg were 0.35 (95 percent CI: 0.27, 0.45) and 3.29 (95 percent CI: 1.98, 5.48) (1).
In the same study (1), as well as in one of elderly, nonblack women in the U.S. (2), the
authors concluded that these associations were independent of either current weight or
weight at age 18 because controlling for these factors did not alter the relationship
between weight change and risk of hip fracture. As mentioned, Farahmand et al. (1)
found that the association between current weight and hip fracture risk was attenuated
after control for weight change, but in the study of elderly women in the U.S. (2), current
weight and BMI were no longer associated with risk of frailty fracture after adjustment
was made for percentage weight change. In addition, Langlois et al. (42) found that
though weight loss in elderly, white women was significantly associated with increased

risk of hip fracture, among women with little change in weight, risk of hip fracture did
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not vary by BMI category, additional proof that weight loss, as opposed to current

weight, better explains the relationship between weight and hip fracture risk. Weight loss
has also been found to be associated with hip fracture in men (36, 45-47). Mussolino et
al. (46) studied white men in the U.S. and found a significant association between weight
loss and hip fracture, but found no significant relationship between hip fracture and BMI
at baseline of the study. Weight loss, therefore, may be an important risk factor for hip
fracture in both women and men.

Weight loss can be assessed in various ways—as weight loss since early
adulthood, weight loss in old age, or weight loss from a maximum weight. In each case,
weight loss has been found to increase risk of hip fracture. Cumming and Klineberg (36)
reported that elderly, Australian men and women who had lost weight since age 20 had
almost three and a half times the risk of hip fracture as men and women who had
maintained or gained weight (OR = 3.40, 95 percent CI: 1.80, 6.40). Two reports from
the Study of Osteoporotic Fractures also confirmed an effect of weight loss from a peak
at a young age. Cummings et al. (28) and Ensrud et al. (44) reported that both absoluté
weight loss and percent weight loss since age 25 in elderly, nonblack women were related
to an increased risk of hip fracture, though neither group could report with certainty
whether current weight or weight change since age 25 had independent effects on risk of
hip fracture. Other studies documented a relationship between hip fracture and weight
loss in old age. In their study of elderly, Australian men and women, Cumming and
Klineberg (36) found that people who had lost weight since age 50 had about two times
the risk of hip fracture over people that had maintained or gained weight since age 50

(OR = 1.90, 95 percent CI: 1.10, 3.30). Langlois et al. (45), in a study of elderly, white
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men in East Boston, Massachusetts and two counties in Iowa, found that older men

who had lost ten percent or more of their body weight since age 50 had a risk of hip
fracture nearly two times that of men with lesser weight loss or men with little change in
weight, even after adjustment for other risk factors (RR = 1.85, 95 percent CI: 1.04,
3.31). Langlois et al. (42) also found this association in elderly, white women living in
the same areas; women with a weight loss of ten percent or more since age 50 had about a
three-fold increase in risk of hip fracture over women with minimal changes in weight
after controlling for various other risk factors (RR = 2.9, 95 percent CI: 2.0, 4.1). Ensrud
et al. (2), again for the Study of Osteoporotic Fractures, assessed weight change in old
age and found that elderly, nonblack women in the lowest quartile of weight change
(most weight lost) had nearly a two-fold increase in risk of frailty fracture when
compared to women with stable weight (RR = 1.82, 95 percent CI: 1.02, 3.23). Using
data from the NHANES I Epidemiologic Follow-up Study, Langlois et al. (41) and
Mussolino et al. (46) assessed the relationship between hip fracture and weight loss from
a maximum weight. The men and women from the NHANES who had at least a ten
percent loss from their maximum weight had about a two-fold increase in risk of hip
fracture over their stable weight counterparts (41, 46). The risk-adjusted relative risks for
at least a 10 percent loss from maximum were 2.27 (95 percent CI: 1.13, 4.59) for men
(46), 2.54 (95 percent CI: 1.10, 5.86) for women aged 50 to 64 years, and 2.04 (95
percent CI: 1.37, 3.04) for women aged 65 to 74 years (41). With such evidence for the
association between weight loss and risk of hip fracture, clinicians have been advised
that, along with current body weight, measurement of previous or recent weight change is

also vital in assessing a person’s risk of hip fracture (2).
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Factors Related to Both Weight Loss and Hip Fracture

While weight change is associated with risk of hip fracture, it must also be
acknowledged that some other factor or factors may account for the association, at least
in part. In other words, weight change may affect hip fracture risk in it of itself, or it may
be an indication of some other problem that is associated with risk of hip fracture.
Weight loss in particular can be a sign of disease or some other change in health status
that may be related to hip fracture. In addition, different mechanisms or relationships
among factors related to both weight change and hip fracture could be important in one
gender, but not the other (45). Some of these other factors that may account for the
relationship between weight change and risk of hip fracture could include change in
BMD, mechanical stresses on bones, hormone production, nutritional status, muscle
mass, natural protective padding of bone, disease state, or smoking habits. These factors
could be independently related to both weight change and hip fracture, or could occur
somewhere along the causal pathway that relates weight loss to hip fracture. Si)mc
factors may be related to risk of hip fracture because they result from weight loss, some
may be related because they cause weight loss, or some factors may be both causes and
effects of weight loss. Changes in BMD, mechanical stress on bones, hormone
production, muscle mass, and natural protective padding most likely occur as a result of
weight loss, and factors like changes in nutritional status, disease state, or smoking habits
could be causes or effects of weight loss. An amalgamation of all of these complicated
relationships, as well as perhaps an independent effect of weight loss itself, may be the

explanation for weight loss being associated with hip fracture risk.
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Bone Mineral Density

Bone mineral density (BMD) is a very useful indicator for determining hip
fracture risk (16, 17, 26). Authors of several studies have suggested that measurement of
BMD is the best way to determine a person’s risk of hip fracture because it is easily
measured (16) and is strongly associated with fracture risk (16, 17, 49). Studies of both
men (26, 32) and women (26, 28, 29) have documented that low BMD, especially when
measured at the femoral neck (27), is a risk factor for hip fracture and that higher BMD is
protective against hip fracture. BMD is also strongly correlated with body weight (2, 32,
43). Low body weight is associated with low BMD (23, 29, 50, 51) and higher body
weight is associated with higher BMD (21, 32, 52, 53). Weight has been called the
strongest determinant of BMD measured both peripherally and at the femur (43, 53-55),
accounting for much of the individual variability in bone density measurements (23, 56,
57). If it were assumed that BMD was the principal determinant of hip fracture risk, and
since body weight is so closely associated with BMD, it would be logical to conclude that
low body weight increases hip fracture risk and high body weight decreases hip fracture
risk.

Weight is a strong determinant of BMD in part due to gravitational or mechanical
forces. Bone tissue is in a constant state of remodeling (23). The remodeling consists of
osteoclasts resorbing old, dead, damaged, or underused bone, then osteoblasts replacing
resorbed bone with new bone (23). In this way, bone is not only replenished after
damage, but is constantly remodeled according to patterns of mechanical loading. In
simple terms, bone can sense when it is being used, and adjusts by laying down more

bone, thereby increasing BMD (23). Thus, mechanical forces must be present for bone
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mass to be maintained (18), and disuse or immobilization reduces bone mass (18, 23).

A person carrying a greater body weight puts more stress on their bones with each step
than a person who is relatively lighter (23, 58); hence, total mechanical stress is greater in
a person that weighs more and this may translate into greater BMD. The effect of
weight-related stress on bones is likely greatest at weight-bearing sites, such as the femur
(59). In a number of studies, weight-related variables, including weight loss, have been
most associated with BMD at weight bearing sites, evidence that physical loading of bone
is important (51, 59). When weight loss occurs, unless mechanical loading is maintained
through increased physical activity, there is a subsequent decline in mechanical stresses
on weight-bearing skeletal sites, which could influence the remodeling of bone (51, 60).
Thus BMD is related to both weight and change in weight.

Weight may also be related to BMD through hormonal mechanisms. Women are
known to lose BMD more quickly after menopause due to decreases in endogenous
estrogen (61), and it has been suggested that androgen deficiency may have a similarly
important role in the increased bone resorption in elderly men (21, 61). Postmenopausal
women with an increased BMI have been found to have higher levels of free estradiol,
albumin-bound estradiol, estrone, and estrone sulfate than women with a lower BMI (62).
Obesity has been implicated in higher sex-related hormones due to a number of findings:
first, obesity increases adrenal secretion of androgen precursors such as androstenedione,
second, the aromatase enzyme that converts androstenedione to estrogen is present and
works efficiently in peripheral adipose tissue, and third, sex hormone binding globulin
(SHBG), which binds available estradiol, is decreased in obese subjects (63). These

mechanisms in combination explain why obese, postmenopausal women have higher
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amounts of available estrogens for target tissues than do postmenopausal women with

less adipose tissue (63). Estrogens derived from these processes have been shown to be
physiologically active (63). Grodin et al. (64), despite having studied only six
postrﬁenopausal women, concluded that the major source of estrogen in postmenopausal
women was indeed the peripheral formation of estrone from androstenedione. Since
estrogen has been shown to have several positive affects on bone (18) and bone loss
accompanies estrogen loss in menopause (61), perhaps obese, postmenopausal women
are somewhat protected from increased bone loss through the increased synthesis of
estrogens in fat tissue. In a case-control study of hip fracture in postmenopausal women
living in a Los Angeles retirement community (65), fracture patients had higher levels of
SHBG and lower concentrations of estradiol and testosterone than control subjects and
these levels were influenced by the difference in mean body size between the two groups.
The study only included 25 fracture cases, but the researchers concluded that the levels of
these hormones could influence the risk of hip fracture in elderly, postmenopausal
women (65). This mechanism of hormone production in peripheral tissue may also be
applicable in men. Kley et al. (66) compared obese and normal weight males aged 20 to
40 years of age and found that obese males had higher concentrations of plasma estrone
and estradiol and lower concentrations of testosterone and SHBG, and that the plasma
concentrations of all of these sex hormones were significantly correlated with degree of
obesity. Thus the conversion rates of androstenedione to estrone and estradiol seemed to
increase in obese males as well (66). In a study of major fractures in Australian, white
men (67), Center et al. did not find a significant difference in levels of sex hormones

between fracture and nonfracture subjects except that fracture subjects had higher levels
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of SHBG. This study, however, had several acknowledged weaknesses, which

included using a small sample size, grouping together several different types of fractures,

testing total rather than free estradiol, and taking blood samples before fracture in some

cases and after fracture in other cases (67). Other researchers further studied the

relationship between weight, sex hormone levels, and hip fracture by looking at weight
change, as weight loss may attenuate the protection of bone by adipose-derived sex
hormones. O’Dea et al. (68) studied 12 obese, postmenopausal women that experienced
short-term, significant weight loss with a very-low-calorie diet and found that weight loss
was associated with significant decreases in total serum estradiol and increases in
measures of SHBG, though the report did not specify whether weight loss included loss
of adipose tissue. More evidence than this one study is needed, but it remains that weight
loss that includes a decline in fat mass may result in decreases of hormones protective of
bone mass or increases of SHBG that could be detrimental to bone density (60) and
increase risk of hip fracture.

The relative coniributions of mechanical and hormonal mechanisms to BMD may
differ between men and women (57). Most researchers agree that total body weight is
correlated with BMD in both men and women (59, 69, 70), yet when weight is divided
into fat and fat-free components, findings between men and women diverge. A number
of studies on postmenopausal women have shown that fat mass is more closely related to
BMD than lean body mass (50, 59, 69, 71), leading some to conclude that the endocrine
role of adipose conversion of androgens was more important in older women than the
role of mechanical forces (50, 59, 71). In men, the most consistent finding has been that

the relationship of weight and BMD was due predominantly to the lean component of
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body mass (59, 70, 71). This led most investigators to conclude that mechanical forces

were more important than hormonal factors in men (59, 71), though one research group
proposed that aromatization of androstenedione may also occur in muscle tissue (59), and
another group pointed out that any relationship in men between fat or muscle mass and
BMD may be attenuated by the effect of testosterone on bone density (70). Most studies,
however, agreed that hormonal mechanisms were important in women, while mechanical
loading mechanisms were more important in men. In contrast, Reid et al. (69) concluded
that neither of the mechanisms highlighted here, hormonal or mechanical, adequately
explained the relationship between weight and BMD, at least in postmenopausal women.
[n a study of 140 white, postmenopausal women, it was found that while fat mass was
more closely associated with BMD than lean body mass and lean body mass was not an
independent predictor of BMD, estrogen and androgen levels were only marginally
significantly associated with BMD (69). The investigators concluded that hormonal
mechanisms were not an adequate predictor of BMD because the fat-BMD relationship
was independent of serum levels of estrone (69). Mechanical mechanisms likewise did
not adequately predict BMD because lean body mass was not independently related to
BMD, and weight, a measure of total skeletal load from both fat and lean mass, was not
more closely related to BMD than was fat mass (69). It is likely that, regardless of
gender, BMD is determined by both hormonal and mechanical loading mechanisms (18,
59), and that neither mechanism alone (23, 61), or even in combination, is completely
responsible for BMD in either gender. Weight change is likely to affect both fat and lean
body masses and both hormonal and mechanical mechanisms, and thus cause some

change in BMD.
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Several studies have shown that decreases in body weight coincide with

decreases in BMD. Three groups of researchers looked at the long-term effects of weight
loss on femoral neck BMD by studying weight loss sinqe early adulthood (57) or weight
loss in old age (32, 51). All three groups found that weight loss in both men (32, 57) and
women (51, 57) was inversely associated with BMD measured at the femoral neck. In
men and women of the Framingham population (57), weight change was the strongest
explanatory factor for the variance in BMD measurements within each gender at almost
all sites that were evaluated and in the Dubbo Osteoporosis Epidemiology Study (32, 51),
the effect of weight change on BMD seemed most pronounced in older, thinner subjects.
In a report from the Study of Osteoporotic Fractures, Ensrud et al. looked at weight
change in women over an average period of about 6 years (2). Increasing weight gain in
nonblack, postmenopausal women was associated with higher femoral BMD and
increasing weight loss was associated with an increasing rate of bone loss measured at the
calcaneus (2). Other researchers measured the short-term effects of weight loss by
measuring BMD soon after or during the weight loss period. Salamone et al. (60)
conducted a lifestyle intervention trial that involved diet- and exercise-induced weight
loss in premenopausal and early perimenopausal women and found decreases in hip
BMD in the weight loss intervention group after a period of only 18 months, even after
adjustment was made for baseline BMD and body weight. Women in the top quartile of
weight loss had more than three times the rate of BMD loss over ail other women {(60). It
must be pointed out, however, that these were not postmenopausal women and
percentage weight change still only accounted for just over seven percent of the variance

in hip BMD changes (60). Fogelholm et al. (72) in premenopausal women, and Chao et
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al. (73) in postmenopausal women, also found decreases in total BMD after short

periods of weight loss. Despite such evidence, there is disagreement about which
measurement site is most important in relation to BMD loss and risk of hip fracture, and
whether changes in BMD at different sites, according to amount of weight lost, are
comparable. While some investigators found losses of femoral neck (32, 57, 60) or total
body BMD (72, 73) with weight loss, others found decreases at the spine (74), but not at
the femur (73, 74). Perhaps some of the studies (73, 74) were too short-term to detect
changes at the femoral neck. There is also some disagreement about whether BMD is
regained when weight is regained after a period of weight loss. Fogelholm et al. (72)
reported regain of BMD after total regain in body weight, whereas Avenell et al. (74)
reported no such finding. Additional research is needed to confirm the effects of weight
loss on changes in BMD at additional sites and in different populations (73).

While it has been established that weight, weight change and BMD are related,
one must also explore how these relationships are relevant in the context of hip fracture
and deterrnine the vaiue of BMD measurements when predicting risk of hip fracture.
Two separate analyses from the prospective Study of Osteoporotic Fractures, one in 1997
by Ensrud et al. (44), and one in 2000 by Margolis et al. (48), showed that of women
examined at the baseline examination and then the second examination which started
about three years later, women that were thin had up to a 2.5-fold increase in risk of hip
fracture, even after adjustment for covariates related to body size. However, in both
studies, adjustment for femoral BMD eliminated the increased risk, leading the
researchers to conclude that the increased risk was explained completely by lower BMD

and that if BMD was known, measurement of body weight did not contribute any




additional information (44, 48). Both research groups asserted that measurement of
weight is useful only when measurement of BMD is not feasible (44, 48). In contrast,
Cummings et al. (27), in an analysis from the Study of Osteoporotic Fractures that
focused on bone density measurements, studied women who participated in the baseline
and second examinations and found that while bone density was strongly related to risk
of hip fracture among older women, declines in bone density with age did not entirely
account for increased risk of hip fracture in these women. Since each 10-year increase in
age was associated with a doubled risk of hip fracture even after adjustment for bone
density, the investigators concluded that other factors were also important (27). One
other analysis from the Study of Osteoporotic Fractures supports this assertion. In an
analysis that was done concurrently with the one that found that BMD accounted for the
relationship between weight and hip fracture risk, Ensrud et al. (2) studied women that
had participated in the baseline examination and then the fourth examination which
started about six years later. Weight change between the baseline and fourth
examinations was related to risk of frailty fracture (including hip fracture) independently
of current weight or BMI and independently of femoral BMD (2). No explanation was
given for the contradictory findings of the former and latter groups of studies, especially
in regards to the findings of the two analyses by Ensrud et al. Differences that are
immediately apparent between the two studies by Ensrud et al. are that one (44) included
women with data from the baseline examination and the second examination starting
three years later, measured weight change between age 25 and the second examination,
and focused on all weight variables in general. The other analysis (2) included data from

women observed at the baseline examination and the fourth examination starting six
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years later, measured weight change between the baseline and fourth examinations,

and focused on weight change specifically. From these analyses it is difficult to conclude
with certainty whether BMD accounts for the relationship between weight variables and
hip fracture risk.

Other investigators have looked more closely at the value of BMD measurements
for predicting risk of hip fracture. Steven R. Cummings reviewed case-control studies of
risk factors for hip fracture (34) and reported that there did not seem to be any clear cut
difference in BMD between case and control subjects. A review of 15 studies showed
that patients with hip fractures had only slightly lower bone densities than those without
hip fracture, and there was actually substantial overlap in the bone densities of cases and
controls (34). Wardlaw (75) and Marshall et al. (76) documented similar conclusions.
All adults gradually lose bone as they age, but only some ever actually experience hip
fracture (34, 76). Wardlaw (75) concluded that evidence existed that there was at least an
increasing gradient of risk of osteoporosis-related fractures with decreasing BMD, but in
his review Curnmings concluded that the difference in bone densities between cases and
controls did not seem large enough for BMD to be the only measure that affected a
person’s risk of hip fracture (34). Consequently, BMD cannot be the only explanation for
the association between weight change and hip fracture. Margolis et al. (48), for the
Study of Osteoporotic Fractures Research Group, observed that if BMD were the sole
eticlogic mechanism behind fractures, weight should be related to all fractures that have
been associated with low BMD. Their findings were unable to support this claim (48).
Factors other than BMD must play some role in influencing hip fracture risk (23, 26) and

accounting for the relationship between weight change and risk of hip fracture.
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Nutrition

Another way to explain the relationship between weight change and hip fracture
risk is that weight loss could be a marker for malnutrition or a nutritional deficiency that
has an effect on risk of hip fracture. Good nutrition is important to prevent osteoporosis
and its related fractures (17, 77), and although low body weight does not always imply
that an individual is malnourished (50), hip fractures are prevalent among malnourished
elderly (23). Fischer and Johnson declared that weight loss is a crucial and sensitive
indicator for malnutrition and possibly an inadequate intake of nutrients in elderly
persons (78). In a review of published literature, Slemenda (26) observed that the
association between low body weight and hip fracture seems to occur most often when
low body weight is the result of poor appetite or generally poor health. Meyer et al. (79)
confirmed this association of poor appetite and risk of hip fracture in a study of men and
women aged 50 years and older living in Oslo, Norway. Similarly, Kanis et al. (47)
found that Southern European men aged 50 years or older that had a poor appetite in the
recent past had a risk of hip fracture more than twice that of those that did not report a
poor appetite (RR = 2.38, 95 percent CI: 1.57, 3.62) after adjustment for other risk
factors. Nutritional deficiency is “strongly implicated in the pathogenesis and
consequences of hip fracture in elderly patients with osteoporosis” (26), and malnutrition
is considered to be a risk factor for osteoporotic fracture (80). Both Meyer et al. (79),
studying elderly adults in Norway, and Huang et al. (77), using NHANES data on elderly,
American women, found that elderly persons with hip fracture tended to have poorer
dietary intakes, including low total daily food intakes. Serum albumin, another sensitive

indicator of early nutritional inadequacy (77), was also found to independently increase
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risk of hip fracture at low levels in elderly women (77). Unfortunately, poor

nutritional status is common among elderly patients (78). Normal development and
maintenance of bone requires a variety of nutrients, some of the most important being
calcium, vitamin D, phosphorus, vitamin K, and protein (55, 81). Deficiency states of
one or more of these nutrients could contribute to risk of osteoporosis and subsequent
fracture (17). In particular, leanness, weight loss, and aging have all been associated with
decreased or inadequate levels of calcium, vitamin D, and protein (21, 23, 50, 82).
Insufficient intakes of calcium and vitamin D have been implicated in reduced
bone mass in the elderly (21, 23). Excessive leanness has been associated with low
calcium intake (23) and vitamin D concentration has been shown to decrease with age
(21). The requirement for calcium increases with age (23), but a combination of
decreased absorption and decreased food intake makes calcium deficiency more common
in the elderly (21, 23). The efficacy of calcium and vitamin D supplementation in
reducing age-related bone loss has been shown in some studies (16, 17, 23). A review by
Stone and Woife (81) cited results of a number of randomized triais that added positively
to the evidence that increased calcium intake was effective in slowing bone loss rates in
the elderly. Once again, however, it must be assessed whether this apparent protection
from reduced bone loss translates into fewer fractures in malnourished elderly. In
reviewing studies of risk factors for osteoporosis, Ross (16) found that adequate calcium
and vitamin D intakes were associated with fewer osteoporotic fractures in some, but not
all studies. Observational studies in elderly men and women of Oslo, Norway (79) and in
elderly female participants of the NHANES (77) revealed that calcium intake was only

marginally associated with risk of hip fracture. In a study of British men and women
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aged 50 and over (83), hip fracture and calcium intake were not associated in women,

and among men, only those with very high intakes had a lower risk of hip fracture,
though the confidence intervals for this association were wide (RR = 6.20, 95 percent CI:
1.20, 32.70). In Australia, Nguyen et al. studied men aged 60 or older and discovered
that while higher dietary calcium assessed through a food frequency questionnaire was
associated with higher BMD at the spine and hip, this association did not translate into an
apparent decrease in risk of osteoporotic fracture (32). Similar findings in white, U.S.
women were reported by Cummings et al., specifically that dietary calcium intake was
not related to risk of hip fracture, even in women with very low intakes, though the
women were assessed for calcium intake only once with a short questionnaire (28). A
trend of decreased risk of hip fracture with increasing calcium intake in both women and
men (RR = 1.20, 95 percent CI: 0.80, 2.00 for women; RR = 1.50, 95 percent CI: 0.70,
3.20 for men with the highest intakes), was reported in a case-control study of elderly
men and women in Hong Kong (84), but the confidence intervals crossed one and the
mean daily intake of calcium in both cases and controls was much lower than is usually
found in other populations. Vitamin D, which plays a major role in calcium absorption
(81), has been shown to decrease risk of hip fracture in the elderly (79), but the evidence
is still inconclusive (81). Thus, while adequate calcium and vitamin D is undeniably
important in elderly populations, it is yet unclear whether their deficiency actually
accounts for an increase in risk of hip fracture. Elderly individuals that have lost weight
may also have inadequate intake of other nutrients, protein for one, which may be

important when determining risk of hip fracture.
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Individuals that have lost weight could reasonably have a history of low protein

intake, and since protein makes up approximately one third of the mass of bone (85), it
followsv that low protein intake might have some effect on bone health and fracture risk.
This issue is still controversi.al, however (81). Feskanich et al., for the Nurses’ Health
Study, found no significant relationship between total protein intake, animal protein
intake, or vegetable protein intake and risk of hip fracture (RR = (.79, 95 percent CI:
0.53, 1.19 for total protein intake). The number of hip fractures in the study was small
and may have made a significant relationship difficult to detect, however it was clear that
had the investigators found a significant association, they would have expected it to be
one in which high protein intake was disadvantageous (86). Protein has been criticized in
the past as being detrimental to bone at high levels due to its effect on calcium balance,
but protein is nevertheless essential for a healthy skeleton (85). Reduced protein intake
in hospitalized elderly patients has been associated with decreased femoral neck BMD
(26), and protein intake greater than 1 g/kg was associated with higher femoral neck
BMD in Swiss men and women aged 64 to 94 (80). Favorable effects of high protein
intake on fracture risk have also been observed. Authors of an ancillary study to the Iowa
Women’s Health Study (87) reported a significant decreasing trend in adjusted relative
risks of hip fracture with increasing total and animal protein intake, however only the
highest level of animal protein intake was significantly protective with a confidence
interval for the adjusted relative risk that did not cross one (of groups with the highest
intake, RR = 0.44, 95 percent CI: 0.16, 1.22 for total protein; RR = 0.31, 95 percent CI:
0.10, 0.93 for animal protein). Similar findings were reported in a statewide case-control

study in Utah (88). Though no association between total protein intake and risk of hip
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fracture was found in participants aged 70 to 89 years, participants aged 50 to 69 years

in the highest quartile of total protein intake had a 65 percent lower risk of hip fracture
than those participants of th.e same age in the lowest quartile of intake (OR = 0.35, 95
percent CI: 0.21, 0.59) (88). In addition, it has been shown that protein supplementation
after a hip fracture improves clinical outcomes and lessens femoral bone loss (89). Thus
adequate protein intake does seem be important for bone health, as are other nutrients
such as calcium and vitamin D. It is likely, however, that the relationship between
weight loss and risk of hip fracture is due to more than just a few nutritive factors.
Perhaps combinations of nutrients or general nutrition status are more important in

determining risk of hip fracture (77).

Lean Body Mass

The association between weight loss and hip fracture may depend upon what
specific type of body tissue is most involved. Weight loss can include lean body mass,
body fat, or a combination of the two (78). Excessive loss of lean body mass often
results in harmful muscle wasting (78). Such decreases in muscle mass may not only
influence bone composition and loss (50), possibly through decreased mechanical loading
of the skeleton (71), but may also impair muscle strength, gait, coordination, reaction
time, and postural stability (23, 80). Generalized weakness and poor mobility have been
related to risk of hip fracture (26, 90). Lessened quadriceps strength and postural
instability in elderly, Australian men were related to risk of osteoporotic fracture (32),
and a number of other research groups documented associations between increased risk

of hip fracture and both upper and lower limb weakness (26, 37, 91). These effects of
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decreased muscle mass, namely weakness, instability, impaired coordination, and poor

gait and reflexes, are important with respect to hip fracture in the context of falls (23, 32),
which are common antecedents of hip fractures (17, 20, 34).

Although only two to five percent of falls in the elderly resulf in a fracture (23),
85 to 90 percent of hip fractures occur due to a fall (34). This fact makes falls a risk
factor for hip fracture that is independent of BMD (17, 32) and makes fall-related factors
significant when determining hip fracture risk (16, 91). For example, Cummings et al.
(28) found that the association between history of falls and hip fracture in elderly white
women was attenuated by adjustments for ability to rise from a chair without using one’s
arms, amount of time spent on one’s feet, and self-rated health, meaning factors that
influenced a woman’s likelihood of falling were more related to risk of hip fracture than
falling itself. Poor et al. (40) found that hip fracture in men of Rochester, Minnesota was
associated with diseases or conditions that were also related to likelihood of falling.
Perhaps weight loss, or rather loss of muscle tissue, is another fall-related factor that is
associated with risk of hip fracture. In an analysis of the relationship between falls and
hip fracture, Cummings and Nevitt (92) implicated poor gait speed and inadequate
protective reflexes as necessary components of a fall that will result in a hip fracture.
These conditions are likely closely related to the resulting weakness that occurs with loss
of muscle mass. Indeed weakness is a risk factor for falls, as well as for hip fractures
(26). Langlois et al. (42, 45) reported that elderly men and women residing in
Massachusetts, lowa, or Connecticut, and who had lost weight, were more likely to have
impaired mobility. A study by Ensrud et al. (2) for the Study of Osteoporotic Fractures

Research Group showed that elderly women who lost weight had a slight increase in risk
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of subsequent falls after adjustment was made for age; each 10 percent decrease in

weight was associated with a 15 percent increase in risk of falling. Conversely, Grisso et
al. studied elderly women in New York and Philadelphia and found that women with
increased body mass had a significantly reduced risk of falling (20). Studies have shown
conflicting findings on how the association between weight loss and falling relates to risk
of hip fracture, however. Ensrud et al. (2), in the same study that showed an apparent
increase in risk of falling with weight loss, also reported that adjustment for falls did not
attenuate the association between weight change and risk of frailty or hip fracture. Two
other analyses from the Study of Osteoporotic Fractures (44, 48) also showed that
adjustment for falls did not significantly change the association between weight, body
size, or weight change and risk of fracture, which prompted the investigators to suggest
that the propensity to fall is not increased for those that are relatively thin (44, 48).
Ensrud et al. (2) suggested, though, that weight change could still be related to certain
types of falls, since some falls, such as falls to the side (93), are more likely to cause a hip
fracture than others (23). It seems this issue is relatively unclear and that risk of falling
due to weakness or loss of reflexes from decreased muscle mass may not completely

account for the relationship between weight loss and risk of hip fracture.

Fat Mass

Changes in weight may include loss of lean body mass, fat tissue, or both, and the
effects of decreased muscle mass on risk of falling have been discussed. Likewise, loss
of fat tissue with weight loss may also be related to risk of hip fracture by its effect on

whether falls result in fractures. In the report by Cummings and Nevitt (92) that explored
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the relationship between falls and hip fracture, an important role for fat tissue

concentrated around the hips was identified. A deficiency of local shock absorption from
muscle and fat tissue around the hip may make hip fracture a more likely consequence of
a fall, as reduced muscle and fat tissue means little available padding for absorption of
fall energy away from the bone (92). This represents an additional role for loss of muscle
tissue in the pathogenesis of hip fracture, and it has been suggested that low body weight
is also related to hip fracture risk because it is a marker for insufficient fat padding
around the hips (23, 26, 42). Other researchers support the hypothesis that fat mass
concentrated around the hips and buttocks may help protect against hip fracture by
cushioning the hip against impact from a fall (20, 23, 34, 93). This concept was the focus
of a study by Bernstein and colleagues (94) who wanted to determine whether higher
body mass was protective against hip fracture due to its relation to higher BMD from
adipose conversion of estrogens, or whether it was protective due to the shock absorption
effect of fat around the hips. White and black women aged 45 years and older from New
York and Philadelphia were compared on the basis of having either hip or wrist fracture
(94). Patients with wrist fracture had a mean body mass equal to or greater than the
national mean for BMI, whereas the mean BMI of hip fracture patients was substantially
below the average (94). Since normal or high body mass protected against hip fractures
but not against wrist fractures, Bernstein et al. (94) concluded that the protective effect
of fat mass must therefore be one of local energy absorption instead of a systemic effect
on BMD. Other factors could have been responsible for these findings, however,

including a possible selection bias by using only wrist fracture patients that required
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surgery (94). Alternatively, the effects of adipose-derived estrogens may not be

universally systemic throughout the skeleton.

The hypothesis concerning local energy absorption by fat tissue was also studied
by Lauritzen et al. (95) who conducted a trial in nursing home residents aged 69 and over
in Copenhagen using external hip protectors as an intervention to prevent fractures. Over
a period of 11 months, the external hip protectors reduced the risk of hip fracture by
about 53 percent (95). Those participants in the intervention group (those given hip
protectors) that did experience hip fracture were not wearing their hip protectors at the
time of fracture (95). Ekman and Mallmin (96) reported similar results after studying the
effect of external hip protectors on residents of nursing homes in Uppsala, Sweden. It
should be noted, however, that while external hip protectors do seem to be a helpful new
development in the prevention of hip fractures (17), the hip protectors did not completely
eliminate risk of hip fracture in either study (95, 96). It seems that loss of local energy
absorption at the hip is just too simplistic an explanation to completely account for the
association between weight loss and hip fracture risk. Recall that Ensrud et al. (44) found
in their study of elderly, white women that adjustment for history of falls did not
attenuate the association between weight and risk of hip fracture, leading to the
conclusion that the propensity for falls or the absence of a cushioning effect on falling
were not the explanations behind women with small body size or weight loss having an
increased risk of hip fracture. In the words of Greenspan and colleagues (93), “falling

appears to be necessary but not sufficient for the occurrence of a hip fracture.”
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Illness and Poor Health

An additional theory to explain why weight loss is associated with hip fracture is
that weight loss could be a surrogate marker for general poor health or illnesses that are
related to risk of hip fracture (2, 28, 42, 43, 45). Elderly individuals that have acute or
chronic illnesses and those who have functional disability have a greater risk of nutrition-
related problems such as poor nutrient intake, weight loss (78), and diminution of lean
body mass (97). Weight loss is a common result of physical disease and psychiatric
disorders such as depression and dementia (78). A number of studies of risk factors for
hip fracture have documented that both male and female participants with weight loss
were more likely to report having poor health or one or more medical conditions (2, 42,
43,45). A wide variety of medical conditions, including diabetes, hyperthyroidism,
multiple myeloma, stroke, senile dementia, and depression, and some surgical
procedures, such as gastrectomy, have been implicated in increasing risk of hip fracture
(17,47, 98, 99). Use of some medications, which may cause weight loss (100), has also
been related to risk of hip fracture in some studies (17, 98). In a study of white, U.S.
women aged 65 years and older (28), poor self-rated health, history of hyperthyroidism,
and use of long-acting benzodiazepines or anticonvulsant drugs were all predictors of hip
fracture independent of other risk factors. In studies using NHANES data, the presence
of one or more chronic diseases, including bronchitis, thyroid disease, diabetes, kidney
disease, heart disease, and stroke, increased risk of hip fracture in both men and women
(41, 46). Meyer et al. (79) found that of men and women participating in a case-control
study in Oslo, Norway, those that had been admitted to the hospital at least twice in the

previous two years had more than twice the risk of hip fracture after adjustment for other
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risk factors when compared to participants who had no previous hospital admissions

(OR =2.21, 95 percent CI: 1.03, 4.76). Weight loss may affect risk of hip fracture even
without the presence of illness, however, and poor health or chronic conditions may not
be related to hip fracture simply because they can cause weight loss. Langlois et al. (41),
using data from the NHANES on women aged 65 to 74, found that even though weight
loss and history of chronic diseases were related in their study population, both measures
were independent predictors of hip fracture. In a similar analysis from NHANES data
(46) on men aged 45 and older, weight loss and presence of chronic conditions were each
significantly related to hip fracture risk after adjustment for other risk factors.
Investigators for this (46), and other studies of older white men (45), middle aged
Norwegians (101), and U.S. women aged 65 years and older (2), found that weight loss
was a risk factor for hip fracture even after adjustment for health status or the presence of
chronic or medical conditions. Meyer et al. (79) reported an increased risk of hip fracture
in Norwegians with a history of recent hospital admissions, but the adjusted odds ratio for
hip fracture was not adjusted for weight or weight change. Finally, in a study of white
women aged 67 years or older living in Massachusetts, lowa, or Connecticut (42), weight
loss was related to the report of a greater number of medical conditions, but hip fracture
was not. While it may be that weight loss could be an indicator of subclinical disease or
chronic inflammation that is not known to the patient (2, 102), it is still possible that
weight ioss affects an individual’s risk of hip fracture in ways other than, or in addition

to, an effect of medications or clinical conditions.
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Smoking

Smoking may also be related to both weight loss and risk of hip fracture.
Smoking has been called an independent risk factor for hip fracture in some (37, 79),
though not. all studies (32, 47). In a study of elderly men and women in Norway, Meyer
et al. (79) found current smoking to increase risk of hip fracture by a factor of two (OR =
2.05, 95 percent CI: 1.17, 3.58), though this analysis was not adjusted for weight or
weight change. Grisso et al. (37) found in men aged 45 years and over in Philadelphia,
Pennsylvania and northern California, that risk of hip fracture was increased three-fold in
those that currently smoked at least one pack per day when compared to nonsmokers (OR
= 3.20, 95 percent CI: 1.70, 6.00). Smoking has been related to weight variability (103),
and in most studies, was related to weight loss (42, 45, 59, 102), though in one study
former smoking was related to weight gain (45). It has been suggested that weight loss
and poorer health account for most of the relationship between smoking and risk of hip
fracture (28). In studying white women 65 years and over, Cummings et al. (28) found
that while smoking was associated with a two-fold increase in risk of hip fracture,
smokers had also gained less or lost more weight, had poorer health, had more difficulty
rising from a chair, spent less time on their feet, and were less likely to walk for exercise
than nonsmokers. Adjustment for these factors explained most of the association
between smoking and risk of hip fracture (28). The effect of smoking was reported to be
independent of body mass in a study of men aged 45 or older in Pennsylvania and
California (37), however others reported that weight loss in both men and women was

related to risk of hip fracture independently of smoking (1, 2, 42, 45).




44

Weight Loss as an Independent
Predictor of Hip Fracture

Weight loss precludes a number of conditions that could be related to risk of hip
fracture and is the result of still other conditions that may be related to hip fracture.
Factors related to both weight loss and risk of hip fracture include changes in BMD,
changes of mechanical loading on bone, alterations in adipose tissue production of
estrogen, decreases in nutrient intake, reductions in muscle mass with associated
weakness, reductions of fat mass with decreases in local energy absorption, variations in
health status, including generalized poor health or presence of illness, and differences in
smoking behavior. Still other factors may exist that account for the relationship between
weight loss and risk of hip fracture. This is a complex issue and there may be no
straightforward explanation for the association. Many of these factors may be
intertwined and a combination of them might be used to explain the true relationship. In
addition, different factors may have more importance in one gender over another.
Measurement of previous weight change is vital in assessing a person’s risk of hip
fracture (2) because it is easily assessed and is a common antecedent or sequela of other
conditions that could be related to an individual’s likelihood of suffering a hip fracture.
Weight loss may be more than a disease outcome or indication of altered metabolic or
mechanical processes, however. The more important issue, and aim of future research,
should be to determine whether weight loss increases risk of hip fracture independently
of other factors. The measurement of weight loss would then be important as an

independent predictor of hip fracture. Many of the studies that were reviewed here
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reported that weight loss had an effect on risk of hip fracture that was independent of

some, though not all other known risk factors.

Weight Loss Intention

There are numerous reasons why weight loss occurs in adults, so it may be
prudent to ask one question—is all weight loss the same? One might argue that
individuals who lose weight from a heavier starting point may not have the same
magnitude of increased risk of hip fracture as those who lose weight from a lighter
starting point, or perhaps certain behaviors employed by some individuals to lose weight
have differing effects on hip fracture risk. To help answer these questions it might be
useful to define weight-losers by separate categories instead of defining all weight loss as
the same. One possible scheme is to dichotomize weight-losers into those that lost
weight voluntarily and those that lost weight involuntarily. It has been proposed by some
researchers (2, 79) that involuntary weight loss is more important than voluntary weight

loss in relation to risk of hip fracture.

Involuntary Weight Loss

Two separate studies on white American women (41, 42) showed that the highest
risk of hip fracture occurred in those women that were in the lowest BMI group that then
lost 10 percent or more of their weight. In other words, risk was greatest in those women
who were the thinnest to begin with and lost the most weight (41, 42). In both instances,
the risk of hip fracture was more than two times that of the reference group (OR =2.37,

95 percent CI: 1.32, 4.27 and OR = 2.30, 95 percent CI: 1.10, 4.80) (41, 42). Nguyen et




46
al. (51) found that weight loss in women who were thinner at the baseline of their

study had an effect on femoral neck BMD; thinner subjects with greater weight loss had
considerably more loss of BMD at the femoral neck than the average, and three to five
times more than subjects whose weight increased. An analysis of NHANES data on
elderly, white men (46) also revealed a greater effect of weight loss on hip fracture risk in
thinner subjects, however it was less clear in this study whether the categorization of thin
versus not thin subjects was before weight loss occurred. These studies share the
relatively consistent finding that weight loss among thin participants contributes more to
risk of hip fracture than among more average or overweight subjects; it is possible that
weight loss in these subjects was unintentional since they were already relatively thin.
Perhaps unintentional weight loss, rather than intentional loss, was more directly related
to increased risk of hip fracture in these studies. This cannot be asserted with certainty
since these studies did not account for weight loss intention (41, 42, 46, 51), and it must
be acknowledged that even overweight or obese individuals may lose weight
unintentionally. It cannot be ignored, however, that there may be some difference in risk
depending on whether weight loss was or was not intentional.

The association between low body weight and hip fracture risk possibly “occurs
when low body weight results from poor appetite or generally poor health (as opposed to
intentional weight loss)” (26). Kanis et al. (47) found that men aged 50 years and more
from Southern Europe with poor appetite in the recent past had more than a two-fold
increase in risk of hip fracture. Illness, surgery, or decreased nutrient intake from poor
appetite are conditions that may contribute to weight loss; perhaps these are the combined

causes of hip fracture risk among weight losers and explain why involuntary weight loss
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may have more of an effect than voluntary weight loss. Involuntary weight loss is

common in the elderly (78, 100), is associated with harmful health behaviors (102), and
can be a sequela of subclinical diseases (2, 102). It is also possible that a person who has
lost weight voluntarily maintains their weight only because of some underlying illness
(100). Indeed it is difficult to account for weight loss intention without accounting for at
least some of these other factors that are likewise associated with risk of hip fracture.
Results of several studies (2, 41, 45, 46) have shown that participants who reported
significant weight loss also reported poorer health and more medical conditions, but the
effect of weight loss on hip fracture risk remained after adjustments for illness or poor
health. An independent effect of involuntary weight loss, apart from illness, cannot be
ruled out.

Only three published reports to date were found that assessed the specific effect of
weight loss intention on risk of hip fracture, one from a case-control study of men and
women aged 50 and over in Oslo, Norway (79), and two from the prospective Study of
Osteoporotic Fractures on U.S. women aged 65 and over (2, 104). Meyer et al. (79)
asked elderly participants of the case-control study in Norway if they had lost weight in
the last year and whether that weight loss was for slimming purposes, due to poor
appetite, or was for other reasons. Those that lost any amount of weight for slimming
purposes or for “other reasons” had an increased risk of hip fracture, but the relationships
were not significant (OR = 2.03, 95 percent CI: 0.62, 6.66 for slimming reasons; OR =
1.36, 95 percent CI: 0.73, 2.55 for other reasons). Participants that lost any amount of
weight due to a poor appetite in the last year had a significant three and a half-fold

increase in risk of hip fracture compared to those that did not lose weight (OR = 3.42, 95
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percent CI: 1.40, 8.36). These relationships were independent of the presence of

diabetes mellitus, current smoking, number of years of education, and triceps skinfold
measurements. Ensrud and colleagues (2) reported similar findings in an analysis from
the Study of Osteoporotic Fractures that documented weight loss from the baseline to the
fourth examinations of the study (an interval of about six years), and had an average
follow-up period of 1.6 years. The effect of weight loss on risk of frailty and hip fracture
in ambulatory, nonblack women aged 65 years or older was dependent on whether or not
a woman had reported trying to lose weight in the previous year (2). A 10 percent loss of
weight since the baseline examination was a predictor of frailty and hip fracture in
women who were not trying to lose weight (RR = 1.81, 95 percent CI: 1.26, 2.61), while
among women who were trying to lose weight, weight change was protective, but was
not significantly related to risk of frailty or hip fracture (RR = 0.85, 95 percent CI: 0.37,
1.94) (2). The relative risks reported in this study were multivariate relative risks, and
while multivariate models for general weight loss included adjustment for smoking and
select medical conditions, it was not clear whether the same multivariate models were
used in assessing the relationship between hip fracture and weight loss intention. It
appears that the association between involuntary weight loss and risk of hip fracture in
this study was independent of smoking status and some medical conditions, but this
cannot be surmised with complete confidence. Another more recent analysis by Ensrud
et al. (104) used similar data as the previous study except for an average follow-up period
of 6.6 years, but reported different findings. In this case, both unintentional and
intentional weight loss of five percent or more between the baseline and fourth

examinations were associated with an increased risk of hip fracture (multivariate hazard
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ratio (HR) = 2.34, 95 percent CI: 1.41, 3.90 for women trying to lose weight;

multivariate HR = 1.66, 95 percent CI: 1.29, 2.13 for women not trying to lose weight)
and women with stable weight or with weight gain shared a similar risk of hip fracture
(104). A few small differences between these two analyses by Ensrud et al. (2, 104) may
help explain the inconsistent findings. In the first analysis that found no effect of
voluntary weight loss on risk of frailty or hip fracture (2), relative risks were used to
estimate risk of hip fracture, the average follow-up period was much shorter (only 1.6
years), and comparisons were made using weight loss of ten percent or more of baseline
weight. In the second analysis that found that even voluntary weight loss increased risk
of hip fracture (104), hazard ratios were used to estimate risk of hip fracture, the average
follow-up period was longer (6.6 years), and comparisons were made using weight loss
of only five percent or more of baseline weight. Perhaps the first study does not
adequately predict long-term risk of hip fracture, or perhaps more extreme weight loss
than that reported in the second study is needed to adequately assess the effect of weight
loss intention on risk of hip fracture. In both studies (2, 104), weight loss was recorded
over a period of about six years (from the baseline to the fourth examination), but weight
loss intention was only assessed for the year previous to the fourth examination. This
would make it hard to assess whether some individuals might have lost weight both
intentionally and unintentionally over the entire six-year period. More research is
certainly needed to determine if involuntary weight loss is truly an independent predictor
of hip fracture and whether voluntary weight loss does or does not contribute to risk of
hip fracture in elderly patients. The distinction between involuntary and voluntary

weight loss has important clinical and public health implications. The findings of Meyer
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et al. (79) and the first analysis by Ensrud et al. (2) imply that voluntary weight loss

may still be recommended to overweight patients without fear of unnecessarily increasing
their risk of hip fracture later in life. If voluntary weight loss does not contribute to risk
of hip fracture, desirable knowledge would be to know exactly what behaviors might be
included in a voluntary weight loss program that would allow reduction in risk of chronic

diseases, but would not increase risk of hip fracture.

Healthy Weight [.oss Behaviors

Voluntary Weight Loss

Voluntary weight loss is commonly initiated in an effort to avoid heart disease,
hypertension, diabetes, or other chronic medical conditions. Reducing overweight and
maintaining a lower weight are effective in preventing or alleviating these diseases and
have benefits in both the short- (11-14, 105) and long-term (14). Although some studies
of elderly adults past the age of 55 reported that intentional weight loss was not
significantly protective against increased mortality, moderate intentional weight loss has
been associated with reduced mortality in overweight and obese middle-aged adults
(102). Even though maintenance of an appropriate weight is undoubtedly the best course
to longevity (8, 10, 106), it would still be prudent to identify healthy behaviors that might
allow for the beneficial effects of weight loss, but are not detrimental to bone health or
risk of hip fracture. Aithough many schemes can, and have been employed for weight
loss purposes, a number of possible behaviors may be identified that separate intentional
and unintentional weight-losers. Some behaviors are not easily measured and have not

been extensively studied. These may include an overall healthier lifestyle, better access
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and utilization of health care (102), or increased awareness of dietary intake, including

intake of nutrients that are most important for bone health, among those that lose weight
voluntarily. Other behaviors are more measurable and can be studied further. Increased
physical activity in particular is a behavior associated with voluntary weight loss that

demands attention as it has been extensively studied in relation to its effect on BMD and

risk of hip fracture.

Physical Activity

Physical activity has been identified as a healthy lifestyle behavior that may have
profound benefits in the prevention and treatment of osteoporosis (18, 107, 108).
Physical activity can be defined in a variety of ways, including low versus high intensity,
short versus long duration, as leisure or work activity, or as activity at a younger age
versus activity in the recent past. All of these aspects of physical activity have been
investigated (107). In men or women, in one study population or another, physical
activity, regardless of how it has been measured, has consistently been found to have
positive effects on BMD, at least in loaded areas, to help reduce risk of falls in the
elderly, and to reduce overall risk of hip fracture (18, 107, 108).

The relationship between physical activity and BMD is relatively well established
(16). Immobility is a risk factor for bone loss (16, 17, 23) and activity has been found to
increase or at least maintain BMD at weight-bearing skeletal sites (16, 17). Physical
activity contributes to mechanical loading on bone and maintains or increases lean
muscle mass (58). These effects of loading and increased muscle contraction contribute

to a balance between bone formation and resorption that favors bone deposition (55).
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Speaking of exercise that is vigorous in nature, the 1993 Consensus Development

Conference on osteoporosis declared “exercise augments BMD in adults as long as it is
continued” (17). Benefits of physical activity on bone have been shown with both
aerobic and strength-training exercises. For example, a cross-sectional analysis of
NHANES III data on men aged 20 to 59 years showed that self-report of frequency of
jogging was associated with significantly higher femoral BMD (109). In a 1-year clinical
trial of high-intensity strength-training in postmenopausal women, Nelson et al. (110)
found that strength-training had a protective effect on femoral neck and lumbar spine
BMD. There is evidence, however, that there can be too much of a good thing. A U-
shaped relationship may exist between BMD and frequency or intensity of physical
activity. While disuse is well known to cause reduced bone mass (23), too much high-
intensity exercise may negate the favorable effects of activity (111). An analysis of
white, postmenopausal women residing in Pittsburgh showed that the “best” BMD
appeared in active, nonathletic women, as opposed to athletic or endurance trained
women (111). Hagberg et al. (111) concluded that prolonged low- to moderate-intensity
weight-bearing activity, but not higher-intensity training in postmenopausal women was
independently associated with higher BMD. This seems to be a unique finding, however.
A critic of the study by Hagberg et al. pointed out some differences, including more years
beyond menopause and use of hormone replacement therapy for a smaller proportion of
the postmenopausal period, in the higher-intensity exercise group when compared to the
moderate-intensity group (112). Vigorous exercise in postmenopausal women should not
be discouraged as the optimal intensity, frequency, and duration of weight-bearing

exercise 1s yet unknown (112).
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Since it was established previously that weight also has profound effects on

BMD, it would be prudent to review the combined effects of weight change and physical
activity on BMD. A small clinical trial of 30 postmenopausal women in Maryland (113)
was designed to assess the affect éf weight loss and weight loss plus exercise on bone
over a 6-month period. Ryan et al. found that femoral neck BMD decreased in the weight
loss group, but not in the weight loss plus exercise group and that the percentage change
in femoral neck BMD was significantly different between the groups (113). This study,
however, was of a short-duration, had a small sample size, and did not control for various
confounding factors, including no control for weight loss when testing the difference in
femoral neck BMD between groups (113). Fogelholm et al. (72) reported slightly
different results in a clinical trial of longer duration. The trial involved studying
premenopausal women for three years, during which participants first underwent a three-
month weight loss intervention, then a nine-month period of either no exercise or a
moderate or higher-intensity walking program, and then a two-year follow-up period
(72). Femoral neck BMD remained unchanged during the weight loss period while total
body BMD decreased significantly. Weight regain during follow-up was associated with
regain of BMD, though both total body and femoral neck BMD were significantly lower
than baseline measurements at the completion of follow-up. Inclusion of exercise did not
affect the results of weight loss or weight regain on BMD (72). These results may not be
generalizable to postmenopausal women, however. Nguyen et al. (51), in the prospective
Dubbo Osteoporosis Epidemiology Study, observed Australian women aged 60 and over
and found that a sedentary lifestyle was associated with significant reductions in BMD

measured at the femoral neck and that no significant bone loss occurred among active
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women. These associations were independent of age and baseline BMD, but were

dependent on baseline weight and weight change (51). The protective effect of physical
activity on bone loss was more prominent in thinner women or women who lost weight,
but among women with higher weight or who gained Weight, the effect of physical
activity was attenuated (51). It seems the issue of whether physical activity protects
against the BMD loss associated with weight loss is still unclear. Further research is
needed in this area, though a positive effect of physical activity seems likely. In addition,
Nguyen et al. (51) noted that, in the postmenopausal women they studied, the
combination of age, baseline BMD, weight, weight change, and physical activity still
only explained about 13 percent of the variance in rate of BMD loss with age, so there
were still other factors unaccounted for that affected BMD loss. In a review that focused
on the relationship between physical activity, risk of falls, and osteoporotic fractures,
Gregg and colleagues (108) noted that for physical activity to have a profound influence
on risk of hip fracture, it must have multifactorial effects, meaning benefits in addition to
its atfect on BMD.

Physical activity may also be beneficial by improving muscle strength and
coordination and thus reducing risk of falls (16, 108). Gregg et al. (108), in their review
of published literature, found an accumulation of evidence to indicate that physical
activity may help maintain mobility and physical functioning and improve muscle
strength and balance, thus helping to prevent falls and osteoporotic fractures in the
elderly. A meta-analysis of eight independent trials making up the Frailty and Injuries
Cooperative Studies of Intervention Techniques (FICSIT) used a variety of exercise

interventions, including flexibility, balance, lower extremity resistance training, and
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multidisciplinary physical therapy, to test if the various interventions had any influence

on fall and injury reduction (108, 114). The results from these trials for any one
treatment modality were largely inconclusive, though there was a 10 percent reduction in
risk of falls associated with exercise intervention in general, and a 17 percent reduction in
risk of falls associated with balance training (114). The investigators were unable to
conclude whether these reductions in risk of falling were actually effective in reducing
injuries, however (114). A separate review of these trials proposed that perhaps
interventions such as these have more pronounced effects in high-risk persons or those
who tend to fall frequently, rather than in those individuals who have only occasional
events that are associated with movement in general (108). The same review cited a
number of more recent clinical trials, some of which found beneficial effects of exercise
training on risk of falls, a couple of which did not (108). It should be noted that some
forms of very vigorous physical activity might actually increase the risk of falls, which
may be part of the reason why the association between physical activity and risk of falls
seems unclear and is difficult to study (108). In a prospective cohort study, Gregg et al.
(115) studied nonblack women aged 65 and over living in Maryland, Minnesota, Oregon,
or Pennsylvania and found that the proportion of women who fell twice or more per year
was greater among the least active and most active women than among women in the
middle quintiles of activity. As with BMD and intensity of physical activity, a U-shaped
relationship may exist between amount of physical activity and risk of falls, in which the
most inactive and the most active individuals have the highest risk of falling (108).
Perhaps only specific types, amounts, and intensities of physical activity are effective

protection against falls. Cummings and Nevitt (92) reported that the slowing of gate that
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occurs in many elderly individuals reduces forward momentum when walking and is

partially responsible for falls to the side, which precede a majority of hip fractures.
Exercise regimens that can help prevent this slowing of gait and maintain the forward
momentum associated with normal movement may be of critical importance in reducing
risk of falls, or at least altering the orientation of falls, so that fracture of the hip may be
avoided (92). As can be asserted from review of the FICSIT trials, it is not known
exactly what kind of exercise intervention is helpful for reducing falls in the elderly,
specifically the types of falls that result in hip fracture (108).

A combination of different types of exercise interventions is probably most
helpful in reducing risk of falls in the elderly. Some recent controlled trials have shown
especially promising effects of balance and strength-training programs (108). Two such
trials were conducted in the Boston, Massachusetts area (110, 116). One of these trials
(110) consisted of randomizing postmenopausal white women into control and resistance-
training groups. Results showed that one year of high-intensity strength training had
positive effects on muscle mass, muscle strength, dynamic balance, and overall physical
activity level, all of which may be related to risk of falls. The authors stressed the
importance of maintaining muscle mass into old age, which their intervention appeared to
be able to do, and concluded that resistance training was capable of simultaneously
altering multiple risk factors for falls (110). The other controlled trial was conducted in a
long-term care facility in the Boston area on men and women aged 70 and over (116).
The participants in the intervention groups were assigned to high-intensity resistance
training of the hip and knee extensors for 10 weeks (116). Resistance training improved

muscle strength and size in the frail, elderly subjects and these changes were associated
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with improvements in mobility (116). Though more research is needed, the assertion

that physical activity, especially strength training, has an effect on risk of falling in the
elderly seems justified.

The beneficial effects of physical activity, including its effects on BMD and risk
of falling, as well as other potential benefits not reviewed here, likely all combine to
explain the potential favorable impact of physical activity on overall risk of hip fracture
in elderly populations. In a review of observational and clinical studies on the
relationship between physical activity and risk of hip fracture, Gregg et al. cited strong
evidence that a physically active lifestyle is protective against hip fractures (108).
Authors of another review of case-control and prospective studies reached similar
conclusions (107). In both reviews, the researchers found activity in leisure time, as
opposed to occupational activity, to be the most related to risk of hip fracture (107, 108).
In addition, the association was present both for physical activity in childhood and young
adulthood and for recent activity in older adults, and both research groups observed that
there seemed to be strong evidence for a dose-response reduction in risk of hip fracture
associated with increasing levels of physical activity (107, 108). The magnitude of effect
seen, and the consistency in findings of the association in many diverse populations,
strongly suggested to the investigators that a causal protective effect of physical activity
against hip fracture existed and that the relationship was not confounded by other factors
(107, 108). Authors of a more recent study (77) used data from NHANES I on white
women aged 45 years and older and found that physical activity was not significantly
related to a reduced risk of hip fracture, however this study was cross-sectional in nature

and the researchers commented that misclassification of reported activity could have
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occurred. Other recent studies in women have been more positive in relation to the

benefits of physical activity. An analysis of women aged 65 and over from the Study of
Osteoporotic Fractures (115) showed protective effects of increased total physical
activity, increased intensity of energy expenditure, decreased amount of time spent
sitting, and even increased hours per week spent doing heavy chores. The researchers
reported a 36 percent reduction in risk of hip fracture among women in the highest two
quintiles of total physical activity (RR = 0.64, 95 percent CI: 0.45, 0.89) and a 42 percent
reduction in risk of hip fracture in women who did moderately intense or vigorous
recreational activities (RR = 0.58, 95 percent CI: 0.42, 0.80) (115). These reductions in
risk of hip fracture were not explained by effects of physical activity on bone mass or
muscle strength, neither were the associations confounded by health status, functional
status, history of falling, intake of calcium, or smoking (115). In a prospective study of
postmenopausal women that participated in the Nurses” Health Study (117), investigators
measured the effect of metabolic equivalent scores (MET) on risk of hip fracture and
found total physical activity from exercise and leisure-time activities to be associated
with a significant reduction in risk of hip fracture. Every 3 MET-hour per week increase
in activity (equivalent to a 1 hour per week walk at an average pace) was associated with
a six percent (95 percent CI: 4 percent, 9 percent) decrease in risk of hip fracture (117).
The protective effect of physical activity was independent of BMI, age, smoking,
postmenopausal hormone use, and intakes of calcium, vitamin D, retinol, protein, vitamin
K, alcohol, and caffeine (117). Similar protective effects were seen when the analysis
was limited just to the activity of walking (117). Recent studies also confirm the

protective effects of physical activity in men (37, 47, 118). A case-control study of men
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aged 45 or over in California and Philadelphia (37) showed that participation in at least

seven hours of physical activity per week, including activities such as gardening, indoor
chores, or recreational exercise, reduced the risk of hip fracture by 40 percent after
exclusions for premorbid lower limb or upper limb dysfunction (OR = 0.60, 95 percent
CI: 0.40, 0.80). Authors of another case-control study of risk factors for hip fracture in
men of Southern Europe aged 50 years or over (47) also found physical activity to be
associated with a reduction in risk of hip fracture. Participants of the study were assigned
a recreational physical activity score (based on a 5-point scale of amount of activity per
week) and even those with at least some activity were protected against hip fracture (OR
=0.67, 95 percent CI: 0.48, 0.95). There was a significant dose-dependent reduction in
risk of hip fracture with increasing amounts of activity so that the men that reported
frequent physical activity had a 36 percent reduction in risk of hip fracture after
adjustment for age, center of risk factor measurement, and BMI (OR = 0.64, 95 percent
CI: 0.21, 0.53) (47). Finally, Kujala et al, in a recent prospective study (118) that
assessed the effect of physical activity on risk of hip fracture in twin men aged 44 years
and over, found a protective effect of vigorous physical activity on risk of hip fracture.
Men participating in vigorous activity had a significant 62 percent reduction in risk of hip
fracture (HR = 0.38, 95 percent CI: 0.16, 0.91) after adjustment for height, BMI, diseases
at baseline, smoking, use of alcohol, work-related physical activity, and occupational
group (118). Thus, physical activity appears to be significantly protective against hip
fracture in both women and men.

A small number of research groups (117, 119, 120) have studied how change in

amount of physical activity over a few years or from teenage years to old age affects risk
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of hip fracture and reported interesting findings. In an analysis from the Nurses’

Health Study restricted to postmenopausal women (117), Feskanich et al. reported the
effects of changing activity levels over a six-year period. Women who reported less than
one hour per week of activity that then increased their activity to four hours per week or
more reduced their risk of hip fracture by almost half when compared to those who
remained in the low-activity category, though the confidence interval crossed one in this
case (RR = 0.53, 95 percent CI: 0.27, 1.04) (117). In contrast, those women who
reported four hours per week or more of activity that then decreased their activity to less
than one hour per week more than doubled their risk of hip fracture (RR = 2.08, 95
percent CI: 1.20, 3.61) when compared to women who maintained their high activity
level (117). The authors noted that it could not be dismissed that decreases in activity
could have been a result of underlying diseases that confounded the relationships they
reported, however, control for chronic disease did not alter their findings (117). A
separate analysis based on pooled data from three population studies of men and women
in Denmark (119) aiso showed that subjects who reduced their physical activity had
increases in risk of hip fracture. Participants who went from being moderately active to
being sedentary between baseline and follow-up examinations about six years later had a
50 percent higher risk of subsequent hip fracture than those individuals who remained
moderately physically active (RR = 1.53, 95 percent CI: 1.12, 2.08). Similar results were
found for those individuals who became sedentary after being highly active, though the
results were not significant in this case (RR = 1.61, 95 percent CI: 0.97, 2.51) (119).
Exclusion for baseline and incident disease only strengthened these relationships (119).

One additional population-based case-control study of Swedish women aged 50 to 81
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years reported by Farahmand et al. (120) showed that women with a high level of

physical activity and those who maintained their high activity level at both younger and
older ages had the lowest risks of hip fracture. These relationships, however, were
completely accounted for by the effect of recent activity (activity in old age) on risk of
hip fracture (120). In addition, activity earlier in life had no effect on risk of hip fracture
after adjustment for recent activity, and change in activity level after ages 18 to 30 was
not associated with risk of hip fracture after adjustment for recent activity (120). The
results of these three studies suggest two important points. First, the effect of recent
activity seems to be the most important in relation to risk of hip fracture, so even
individuals who have been inactive previously may receive substantial benefits from
beginning an exercise program (120). It appears it is never too late to integrate regularly
planned activity into an individual’s lifestyle (120). Second, once a program of activity is
initiated, maintenance of a particular activity level is crucial. Maintenance of one’s
activity level appears to provide the greatest protection from hip fracture (117, 119).

One last important topic for this review in regard to physical activity is whether
increased activity has the same potential to reduce risk of hip fracture in those individuals
who have lost weight. The combined effect of physical activity with weight loss has
already been discussed in relation to BMD. Their combined affect must also be
addressed in relation to risk of hip fracture. This issue is key to being able to identify a
healthy behavior that allows evasion of chronic health burdens through weight loss, while
avoiding increased risk of hip fracture as well. In the analysis from the Nurses’ Health
Study by Feskanich et al. (117), high levels of activity among postmenopausal women

were protective against hip fracture in both lean (BMI < 25) and overweight (BMI > 25)
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women. Even the leanest (BMI < 21) and heaviest (BMI > 30) women had reduced

risk of hip fracture with increasing levels of activity (117). These results, however, still
do not address whether activity that is concurrent with weight loss, not just lean body
size, is still protective. Likewise in men, studies assessing the relationship between
physical activity and risk of hip fracture have controlled for weight or BMI in
multivariate analyses, but the possible interaction between activity and weight loss was
not explored (47, 107, 118, 119). Unfortunately, this issue surrounding weight loss
specifically has only been studied in detail among postmenopausal women. In a case-
control study of Swedish women aged 50 to 81 years, Farahmand et al. (120) found a
significant interaction between physical activity and weight change since age 18. Among
women who lost three or more kg after age 18, women participating in three or more
hours of recreational activity per week had a 76 percent reduction in risk of hip fracture
(OR = 0.24, 95 percent CI: 0.14, 0.42) when compared to women who were inactive
(120). Similar levels of activity among women who gained three or more kg after age 18
were associated with only a 38 percent decrease in risk of hip fracture (OR = 0.62, 95
percent CI: 0.46, 0.82) (120). Among those with unchanged weight, participation in three
or more hours of activity per week was associated with a 67 percent decrease in risk (OR
=0.33, 95 percent CI: 0.20, 0.57) (120). Thus, the protective effect of physical activity
on risk of hip fracture was greatest in women who lost weight after age 18 and the
authors concluded that those women who lost weight during adult life were also those
that might actually benefit the most from exercise (120). Perhaps decreased mechanical
loading from weight loss is made up through increased mechanical loading associated

with physical activity. These are very encouraging findings for women who wish to lose
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weight in later life for potential health benefits. This issue deserves further attention in

research, especially in elderly male populations. It could be that physical activity is a
crucial factor that would allow voluntary weight-losers to avoid increasing their risk of

hip fracture because of weight loss.
Recommendations for Avoiding Hip Fracture

After extensive review of evidence relating weight, weight change, physical
activity, and risk of hip fracture, some potentially modifiable behaviors can be identified
that may help elderly individuals maintain a favorable hip fracture risk profile.
Substantial evidence has been provided to indicate weight loss as an important risk factor
for hip fracture and it has been further suggested that involuntary weight loss increases
risk of hip fracture while voluntary weight loss that includes healthy lifestyle behaviors
may not. As a result, some important recommendations can be made that can aid hip
fracture prevention. First, involuntary weight loss should be treated and prevented when
possible. This may involve treating underlying diseases, psychological conditions,
functional disabilities, or social problems that cause or contribute to weight loss (100). In
addition, harmful behaviors such as smoking should be discouraged. Nutritional
deficiencies should be treated, adequate intake should be stressed, intake should be
supplemented when necessary, and if possible, gradual increases in physical activity
should be encouraged to stimulate appetite and improve strength and function in the frail
elderly. Second, middle- and older-aged men and women who are not overweight should
be encouraged to maintain their weight in order to best promote good skeletal health (42,

45). Of course, weight gain (increased fat mass) for added protection against hip fracture
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in those already at an appropriate level of body weight cannot be recommended due to

its association with chronic health burdens (26, 42, 45). Recall that obesity should not
necessarily be regarded as protective against hip fractur¢, but leanness, or reduced fat and
muscle mass, should be regarded as a risk factor for hip fracture (39). Third; voluntary
weight loss should be undertaken cautiously, and only with the inclusion of healthy
lifestyle behaviors.

Healthy lifestyle behaviors that should be included in any hip fracture prevention
plan include intake of a healthy diet adequate in nutrients and regular maintenance of an
appropriate physical activity level. Adequate intake of those nutrients discussed
previously to be of utmost importance for skeletal health is crucial. For example, calcium
must be sufficient and other nutrition factors should be optimal for normal bone
development if any other intervention is to be successful (18, 45, 107). Inclusion of
physical activity is likewise essential, especially when dietary restriction is initiated for
weight loss (58). The protective effects of physical activity are evident (107). An
individualized exercise program should be tailored to each person’s ability and should
include both weight-bearing activities and appropriate strength training (107). Even if
individuals have been inactive in the past, substantial benefit can be derived from
beginning a program of physical activity (120). Walking is a common way to increase
physical activity, is feasible for many elderly adults (26), and is suitable for lowering
fracture risk (117). Most importantly, it is vital that once a certain level of physical
activity is achieved, it is maintained throughout life as much possible (108). In summary,
eating a healthful diet and participating in physical activity is appropriate advice for

almost any relatively healthy adult (14). Physical activity can be routinely recommended
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for its benefits in conditions such as cardiovascular disease, diabetes, insulin

resistance, cancer, and hypertension (121). Thus exercise and intake of a healthy diet are
lifestyle behaviors that should be strongly encouraged in all adult populations, regardless

of their potential affect on general fracture incidence (107).
Conclusion

Osteoporotic fracture of the hip is a serious public health concern. Since such
fractures are major contributors to health care costs (19, 22, 122) and are associated with
excess morbidity and mortality (16, 22-25), prevention of such injuries is important. Key
to fracture prevention is the identification of risk factors that are amenable to
intervention. Increased awareness of risk factors and the practice of preventive
interventions could help decrease the incidence of hip fractures and reduce health care
costs to society (17, 22, 26, 122, 123). Substantial evidence has been provided to link
weight loss to increased risk of hip fracture and to show that involuntary and voluntary
weight loss may have differing effects on risk. This distinction between types of weight
loss has many clinical and public health implications given that weight loss is commonly
recommended to overweight or obese patients. Important goals for future research
should include establishing whether involuntary weight loss independently increases risk
of hip fracture and identifying what specific traits of involuntary weight loss contribute to
an increased risk of fracture. In addition, the issue of whether voluntary weight loss
contributes to an increased risk of hip fracture, is associated with no increase in risk, or
whether it may actually be protective against hip fracture should be explored, and

additional evidence for a protective effect of physical activity among individuals who




lose weight is needed. These relationships need to be explored in various populations,
including elderly men. If it can be shown that involuntary weight loss, as opposed to
voluntary weight loss, is the more important indicator of hip fracture risk in elderly
adults, and if physical activity is indeed found to be protective against hip fracture in
those that lose weight, the relationship between weight loss and risk of hip fracture will
no longer be in conflict with current public health recommendations regarding chronic
diseases such as cardiovascular disease, diabetes, and hypertension. Perhaps then
clinicians may more confidently prescribe weight loss to their overweight patients
without being fearful of increasing their patients’ risk of hip fracture. In addition,
prevention of more hip fractures may be possible by urging clinicians to put greater
emphasis on the importance of recognizing and treating involuntary weight loss. More
precise knowledge of the relationships between weight loss, physical activity, and hip
fracture may help men and women with goals for health maintenance or weight loss be
fully informed of all the risks and benefits associated with their lifestyle choices, and
possibly strategies could be developed that support prevention of both chronic diseases

and osteoporotic hip fractures.
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CHAPTER 3

VOLUNTARY AND INVOLUNTARY WEIGHT CHANGE AND RISK OF

OSTEOPOROTIC HIP FRACTURE IN MEN AND WOMEN OF UTAH!
Abstract

Weight change is associated with risk of osteoporotic hip fracture and involuntary
and voluntary weight loss may affect risk of hip fracture differently. The associations
between weight change, weight loss intention, and risk of hip fracture were assessed in
adults aged 50 to 89 in a case-control study conducted in Utah from 1997 to 2001.
Weight history and other characteristics were collected from 1159 cases (330 men, 829
women) and 1332 controls (452 men, 880 women) and logistic regression models were
used to estimate risk of hip fracture. Weight loss and below average weight gain since
age 18 increased risk of hip fracture in men and women. Above average weight gain
after age 18 was protective against hip fracture in women. Involuntary weight loss
significantly increased risk of hip fracture in participants aged 50 to 69, and risk
increased with increasing amounts of weight loss. Involuntary weight loss was not
associated with risk of hip fracture in participants aged 70 to 89. Voluntary weight loss
was not associated with risk of hip fracture in either age group. Involuntary weight loss
may be an important predictor of hip fracture and voluntary weight loss might still be

safely recommended to aging adults.

' Coauthored by Megan R. McDonough, Ronald G. Munger, Christopher D. Corcoran,
Heidi J. Wengreen, and D. Richard Culter
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Introduction

Risk of hip fracture, the most severe consequence of osteoporosis (1-3), is
increased in men and women who have lost weight (4-13), and weight gain has been
associated with a reduced risk of hip fracture (4, 5, 7, 10, 11). Weight gain is a clear
disadvantage to health for other reasons, however. Obese or overweight persons have an
increased risk of developing or dying from such chronic conditions as cardiovascular
disease, diabetes mellitus, or hypertension (14-18), and although weight loss may not be
warranted in moderately overweight adults over the age of 65 (19-21), it is nevertheless
classified as an effective intervention for these types of conditions (22-26). Thus both
weight gain and weight loss are associated with undesirable health outcomes, including
hip fracture (4-13), chronic diseases (14-18), and overall mortality (19-21, 27, 28), and
weight gain cannot be a prudent recommendation for protection against hip fracture.
More specific knowledge of exactly what aspects of weight loss contribute to an
increased risk ()fhip fracture would be helpful both in preventing future hip fractures and
when making public health recommendations that are related to other health burdens.

Weight loss occurs for many reasons, including reduced caloric intake, increased
physical activity, illness, surgery, or poor mental health. Some of these factors may be
associated with weight loss that occurs intentionally, while others may precede weight
loss that occurs unintentionally. Risk of hip fracture may vary depending on whether or
not weight loss was intentional. Involuntary weight loss has been reported to increase
risk of hip fracture (5, 29), perhaps because it often results from factors such as poor

appetite, illness, surgery, depression, or general poor health. The effect of voluntary
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weight loss on risk of hip fracture is more equivocal. Voluntary weight loss or weight

loss for slimming purposes were found to contribute little to risk of hip fracture in two
studies (5, 30), while in another report (29), voluntary weight loss was associated with an
increased risk of hip fracture. Further research of the association between weight change
and risk of hip fracture is needed, specifically to determine whether involuntary weight
loss is indeed an important predictor of hip fracture and whether voluntary weight loss
also increases risk of hip fracture, or whether its benefits on risk factors for chronic
diseases may still be achieved without affecting an individual’s likelihood of suffering a
hip fracture.

The associations between weight gain and loss, weight loss intention, and risk of
hip fracture were explored in aging men and women of Utah. Weight change since age
18 was calculated and used to examine the association between weight change and risk of
hip fracture. To test the hypothesis that involuntary weight loss increases risk of hip
fracture and that voluntary weight loss is not significantly related to risk of hip fracture,
weight loss of 20 pounds or more due to illness, surgery, or sadness, and weight loss of
20 pounds or more due to dieting or physical activity were assessed for their contribution

to risk of hip fracture.
Materials and Methods

Study Participants
Utah residents aged 50 to 89 years were recruited for the Utah Study of Nutrition
and Bone Health, a statewide case-control study of risk factors for osteoporotic hip

fracture conducted between 1997 and 2001. Cases were hip fracture patients identified
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through surveillance of 18 Utah hospitals that were responsible for the treatment of 98

percent of hip fractures in the state. In total, 1,371 cases were interviewed an average of
4.2 months after their fracture. Control subjects for the study were randomly selected
from the Utah Driver’s License and Medicare databases and 1, 369 were interviewed
after being frequency-matched to cases by gender and five-year age intervals. All study
protocols were reviewed and approved by the Institutional Review Boards of each
respective hospital and participating university. Written-informed consent was obtained
from each of the 2,740 participants.

The percentage of subjects who refused to complete an interview was similar for
cases and controls (23.2 percent and 24.0 percent, respectively). More cases than
controls failed to complete interviews due to frailty, illness, cognitive impairment, or
death (37.2 percent and 16.8 percent, respectively). In addition, 2.8 percent of cases and

3.4 percent of controls could not be located. Consequently, the overall participation rate

Data Collection

Data for cases and controls was self-reported and was collected via in-person
interviews. (See Appendix A for complete interview booklet.) Weight and height
variables that were reported included current weight and height for controls (weight and
height at the time of interview) and weight and height at the time of hip fracture for cases.
Weight and height at age 18, maximum weight (other than pregnancy weight), and age at
maximum weight were also reported. Each participant’s body mass index (BMI) was

calculated by dividing their current weight or weight at hip fracture in kilograms (kg) by
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their squared current height or height at hip fracture in meters (M) (kg/M?). Weight

and height at age 18 were used to calculate BMI at age 18 for each participant, and a
modified BMI was calculated using each participant’s current weight or weight at hip
fracture and their height at age 18 to account for any height lost during adulthood.
Participants were also asked whether they had ever lost more than 20 pounds in a period
of one year or less (other than following a pregnancy). Those that gave an affirmative
answer to this question were asked to report the greatest amount of weight they had ever
lost at one time, and whether this weight loss was due to dieting, increased physical
activity, surgery, illness, or feeling sad or depressed.

Other characteristics of the study population that were assessed included race and
ethnicity, education status (<12 or > 12 years of education), medical history, participation
in physical activity, smoking status, alcohol use, estrogen use in women, dietary intake,
and cognitive function. Participants were characterized as having a history of at least one
of a selected list of medical conditions or not having a history of any of the conditions.
The selected medical conditions were chosen based on the availability of information in
the Utah data and by identifying conditions that were important covariates in other
studies of risk factors for hip fracture (5, 7, 31). The conditions selected for inclusion
were emphysema, myocardial infarction, stroke, diabetes mellitus, cancer (except for skin
cancer), thyroid disease, and Parkinson’s disease. To account for physical activity,
participants were asked to report whether they regularly participated in selected
recreational activities (Jogging, swimming, bicycling, yoga, dancing, skiing, exercise
classes, weight lifting, tennis, or calisthenics), house work (vacuuming, scrubbing floors,

or moving furniture) or yard work (weeding, cutting grass, digging, or snow shoveling).
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Participation in physical activity was characterized as no participation in any of the

activities or regular participation in one, two, or all three types of activities. Respondents
were also characterized as current smokers (smoked regularly in the past year for controls
or year before hip fracture for cases), former smokers, or never smokers, as well as
current users of alcohol (regularly drank one or more drinks per month over the past year
for controls or year before hip fracture for cases), former users, or never users. Estrogen
use was defined as having ever used estrogen in pills, patches, or creams other than for
contraception, and women were divided into current, former, or never users of estrogen.
Dietary intake was assessed during the interview by a food frequency questionnaire
(Appendix B) (32). Cognitive function was measured by the Mini-Mental State
Examination (MMSE) and each MMSE was scored and adjusted for sensory impairment.
A number of exclusions were applied to the 2,740 participants and are listed in the
order that they were applied. Cases with hip fractures caused by high impact trauma
(n=117), such as a car accident or a fall from greater than a standing height, were first
excluded. Data collection in the oldest-old proved difficult, so interviews of participants
aged 90 or above were discontinued, and participants aged 90 and above that were
initially interviewed (n=37) were excluded. Participants with an adjusted MMSE score
of 17 or less (n=31), indicating severe cognitive impairment (33), were next excluded
from the analysis. Cases that included weight loss due to their hip fracture (n=32) or
their hip fracture surgery (n=24) in their responses were also excluded. Finally, cases
that suffered hip fracture during hip replacement surgery (n=2) and controls that had
previously experienced hip fractures (n=6) were excluded. The remaining 2,491

participants (1,159 cases and 1,332 controls) were included in analyses.
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Statistical Analysis

Descriptive analyses were performed to compare characteristics between cases
and controls within each gender and to compare weight change variables between cases
and controls within different age groups (50 to 69 years and 70 to 89 years). Analysis of
variance (ANOVA) was used to evaluate differences in means of continuous variables
and differences between categorical variables were evaluated through chi-square tests.
Confounding relationships were explored using ANOVA, chi-square tests, and
correlations to determine what variables were significantly related to both hip fracture
and weight loss.

Weight change since age 18 was calculated as the ratio of current weight or
weight at time of hip fracture and weight at age 18 to obtain percent weight loss or gain
since age 18 (0.95 represented a five percent loss, 1.05 represented a five percent gain,
etc.). Weight change was expressed as a percentage of weight at age 18 to facilitate
comparisons of weight change between participants that gained or lost weight from
different starting points. Participants who had ever lost more than 20 pounds within a
one-year period were included in analyses of weight loss intention. Involuntary weight
loss was defined as loss due to illness, surgery, sadness and depression, or a combination
of these reasons. Voluntary weight loss was defined as loss due to dieting, increased
physical activity, or both. Weight loss was classified as mixed if it was due to both
involuntary and voluntary reasons. There were relatively few participants in the mixed
weight loss group (about four percent of the total sample), so further analysis of this

group is not included.
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The associations between weight change, weight loss intention, and risk of hip

fracture were evaluated using logistic regression analyses with case-control status as the
dependent variable. Weight change since age 18 was included in logistic regression
models as quintiles of percent weight change. Most participants gained weight after age
18 (mean weight change since age 18 was a gain of 22 percent), so quintile three of
weight change since age 18, representing a gain of 12.6 to 25 percent, was used as the
reference group. Quintile one represented weight loss (less than zero percent weight
change since age 18), quintile two represented lower than average weight gain (zero to
12.5 percent weight gain), and quintiles four (26 to 39.8 percent weight gain) and five
(greater than 39.8 percent weight gain) represented higher than average weight gain.
Other logistic regression models included weight loss of more than 20 pounds within a
one-year period as a binary, independent variable. Weight loss intention was included in
logistic regression models as an independent, categorical variable that included
involuntary and voluntary weight loss. Additional regression models included either
involuntary or voluntary weight loss as independent, binary variables to test the
individual effects of involuntary or voluntary weight loss, specific reasons for weight loss
(illness, dieting, etc.), and amount of weight loss (< or > 15 percent loss from maximum
weight). In models that included weight loss of more than 20 pounds or weight loss
intention as independent variables, a reference group was chosen that represented
participants that had neither extreme weight loss nor extreme weight gain, and included
participants who had never lost more than 20 pounds in a year or less and that were also

in the third quintile of weight change (average weight change) since age 18.
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Variables that could potentially confound the relationship between weight

change and risk of hip fracture were identified by reviewing published literature and
through analysis of the Utah data. These variables were added to logistic regression
models and included age, smokiﬁg, alcohol use, education status, gender, estrogen use,
participation in physical activity, and history of one or more of the selected medical
conditions. Age was accounted for by dividing participants into two groups—those aged
50 to 69 and those aged 70 to 89. Smoking and alcohol use were correlated in this
population (r = 0.58), but both were included in logistic regression models because they
were both individually related to risk of hip fracture. Gender and estrogen use were
included in models that evaluated men and women together by creating a gender-estrogen
variable with four levels, with one level for males, and three levels for women divided
into current, former, or never users of estrogen. In models that included weight change
since age 18, the variables representing medical history and physical activity participation
were included as covariates. Models that included both involuntary and voluntary weight
loss were unadjusted for medical history or physical activity because illness and physical
activity were used in the definitions of involuntary and voluntary weight loss.
Participation in physical activity was included as a covariate in separate models that
assessed the effect of only involuntary weight loss, and history of one or more of the
selected medical conditions was included in separate models that assessed the effect of
only voluntary weight loss. Totai protein, calcium, and vitamin D intake were not
significantly related to both weight change and hip fracture and thus were not included as

potential confounding factors in the logistic regression models.
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To assess whether weight change and weight loss intention were related to risk

of hip fracture independently of other measures of body size, current BMI or BMI at time
of hip fracture, BMI at age 18, and modified BMI were evaluated as covariates in the
logistic regression models. Each measure of BMI wés at least somewhat linearly related
to risk of hip fracture, and since comparison of likelihood ratio statistics revealed no
significant evidence for the need to include measures of BMI as categorical variables,
each measure was included in regression models as a continuous variable. Results using
modified BMI were not appreciably different than those obtained using current BMI or
BMI at time of hip fracture, so modified BMI was not used in subsequent models. Body
mass index at age 18 was included as a covariate in models that assessed the effect of
weight change since age 18 to evaluate whether weight change was related to risk of hip
fracture independent of body mass at the starting point of the weight change. Logistic
regression models that included weight loss of more than 20 pounds or weight loss
intention variables were not adjusted for BMI at age 18, but were adjusted for current
BMI or BMI ai time of hip fracture.

Possible interactions between age group, gender, estrogen use, weight change
since age 18, weight loss of more than 20 pounds, and weight loss intention were
explored. Marginal associations between weight change variables and risk of hip fracture
were inspected for differences by gender or age group and comparisons of likelihood-
ratio statistics for models with and without interaction terms were used to determine
which interaction terms should be included in multivariate models. For weight change
since age 18, results are presented stratified by gender as there was evidence that the

effect of higher than average weight gain (quintiles four and five of weight change since
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age 18) was modified by gender. The associations between lower than average weight

gain (quintile two), weight loss (quintile one), and risk of hip fracture appeared to be
similar in men and women, however these associations were modified by age group (p =
0.002 for the interaction in the multivariate model), so estimates for risk of hip fracture
based on the lower two quintiles of weight change since age 18 are also presented
stratified by age group. There were no significant interactions between gender and
weight loss of more than 20 pounds or weight loss intention, and results from logistic
regression models including these variables are presented with men and women
combined. In models that included weight loss of more than 20 pounds, overall weight
loss intention, and involuntary weight loss alone, there were significant two-way
interactions between age group and weight loss (p < 0.01 in all multivariate models), so
results from these models are presented stratified by age group. In separate logistic
regression models that assessed the individual effects of voluntary weight loss, there was
less evidence that the association between voluntary weight loss and risk of hip fracture
was modified by age (p = 0.08), however these results are aiso presented stratified by age
group. A significant two-way interaction between age group and the gender-estrogen
variable was discovered and included in models assessing weight loss of more than 20
pounds (p = 0.03), overall weight loss intention (p = 0.01), and models assessing the
individual effects of voluntary weight loss (p = 0.02).

Odds ratios and 95 percent confidence intervals for risk of hip fracture were
obtained from each logistic regression model. In addition, higher than average weight
gain, lower than average weight gain, and weight loss were assessed for dose-response

relationships with risk of hip fracture by comparing the likelihood-ratio statistics of
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multivariate models that included the upper and lower quintiles of weight change since

age 18 as continuous variables to models without these variables. Similar methods were
used to test for dose-response relationships between risk of hip fracture and amount of
involuntary or voluntary weight loss. All analyses were performed using SPSS software,
version 11.0 (SPSS, Chicago, IL, USA) and SAS software, version 8 (SAS Institute,

Cary, NC, USA).

Results

Characteristics of 1,709 female participants (829 cases and 880 controls) and 782
male participants (330 cases and 452 controls) are listed in table 3-1. The overall study
population was 97 percent white, not of Hispanic origin. Among women, more cases
than controls were current or former smokers or users of alcohol, had never taken
estrogen other than for contraception, were less physically active, and had a history of
medical conditions. Female cases also weighed less and were taller than female controls.
In men, more cases than controls were current or former smokers or users of alcohol,
were less physically active, and had a history of medical conditions. Male cases weighed
less, were taller, and weighed more at age 18 than male controls. As shown in table 3-2,
male and female cases gained less weight after age 18 than did controls, and more cases
than controls were in the bottom two quintiles of weight change since age 18.

Table 3-3 includes comparisons by age group of weight change variables between
cases and controls. In both age groups, cases gained significantly less weight after age 18
than controls. In those aged 50 to 69 years, more cases than controls were in the lowest

two quintiles of weight change since age 18, ever lost more than 20 pounds in a one-year
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Table 3-1. Characteristics by gender of 1,159 cases and 1,332 controls
from the Utah Study of Nutrition and Bone Health: 1997 - 2001"

Covariates Women it
Case (n=829) Control (n=880) Case (n=330) Control (n = 452)
Mean (SD) age, y 76.4 (9.1) 75.8 (9.3) 74.6 (9.5) 73,5 (10:5)
Age groups,
No. (%)
50 — 69 years 168 (20.3) 189 (21.5) 96 (29.1) 146 (32.3)
70 — 89 years 661 (79.7) 691 (78.5) 234 (70.9) 306 (67.7)
No. (o/o)
White race 811 (97.8) 860 (97.7) 319 (96.7) 424 (93.8)
Education status
< 12 years 127 (15.3) 108 (12.3) 58 (17.6) 87 (19.3)
> 12 years 702 (84.7) 771 (87.7) 272 (82.4) 364 (80.7)
Smoking
Never 633 (76.5) 734 (83.4)*** 145 (43.9) 238 (52.7)*
Former 135 (16.3) 122 (13.9) 148 (44.9) 1774392)
Current 59 (7.1) 24 (2.7) 37(11.2) 37 (8.2)
Regular alcohol
use
Never 593 (72.0) 699 (79.6)*** 144 (43.8) 222 (49.2)
Former 127 (15.4) 78 (8.9) 108 (32.8) 126 (27.9)
Current 106 (12.8) 101 (11.5) 77 (23.4) 103 (22.8)
Estrogen user
Never 407 (50.3) 365 (42.1)***
Former 211 (26.1) 223 (25.7)
Current 192 (23.7) 279 (32.2)
No. of physical
activities*
None 204 (24.6) 109 (12.4)*** 44 (13.3) 41 (9.1)***
One 230 (27.7) 180 (20.5) 104 (31.5) 96 (21.2)
Two 247 (29.8) 354 (40.3) 108 (32.7) 188 (41.6)
Three 148 (17.9) 236 (26.8) 74 (22.4) 127 (28.1)
:O]ngl‘ﬁg‘ncsl' 541 (65.3) 502 (57.0)*** 217 (65.8) 230 (50.9)***
Mean (SD)
Weight” (kg) 63.4 (14.0) 68.9 (14.5)*** 79.6 (14.7) 82.6 (15.1)**
Height” (cm) 162.1 (6.6) 161.4 (6.4)* 178.8 (6.9) 176.6 (7.5)***
\}/l’fsht atagel8 55 1(8.3) 54.4 (1.3) 702 (11.4) 68.3 (10.4)*
BMI” (kg/M?) 24.2(5.1) 26.5 (5.1)*** 24.9 (4.0) 26.4 (4.3)***

Asterisks indicate significant differences between cases and controls within gender:
*p<0.05 ** p<0.01, *** p <0.001

" Some covariates have a slightly smaller sample size due to missing data. Subjects with
missing data were excluded from individual analyses. Some percentages do not add to 100 due
to rounding.

: Regular participation in none, exactly one, exactly two, or all three of yard work, house work, or
recreational activities.

¥ History of 1 or more medical conditions, including emphysema, myocardial infarction, stroke,
diabetes, non-skin cancer, thyroid disease, and Parkinson’s disease.

" Current weight and height for controls, weight and height at time of hip fracture for cases.




Table 3-2. Comparison by gender of weight change since age 18 between
1,159 cases and 1,332 controls in the Utah Study of Nutrition and Bone Health: 1997 - 20017

Women Men :
Case (n=2829) Control (n=880) Case (n=2330) Control (n=452)
Efl‘zlir;éssgl)cep?g:‘fg}”e‘gh‘ 16.2 (25.5) 28.3 (26.2)%** 15.6 (24.2) 22.6 (22.8)%**
No. (%)°
Quintiles of percent weight change
since age 18 (range)*

Q1 (< 0%) 184 (22.2) 80 (9.1)*** TL(21.5) SOCLL.1)*>*
Q2 (0 to 12.5%) 192 (23.2) 164 (18.6)* 99 (30.0) 101 (22.4)*
Q3 (12.6 to 25%) 166 (20.0) 173 (19.7) 61 (18.5) 113 (25.0)*
Q4 (26 t0 39.8%) 116 (14.0) 181 (20.6)*** 46 (13.9) 106 (23.5)***
Q5 (>39.8%) 125 (15.1) 235 (6.0 40 (12.1) 76 (16.8)

Asterisks indicate significant differences between cases and controls within gender: * p <0.05, ** p <0.01, *** p <0.001

" Some covariates have a slightly smaller sample size due to missing data. Subjects with missing data were excluded from
individual analyses.

* Negative numbers represent weight loss since age 18, positive numbers represent weight gain since age 18.

¥ Percentages do not add to 100 due to rounding.
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Table 3-3. Comparison by age group of weight change variables between
1,159 cases and 1,332 controls in the Utah Study of Nutrition and Bone Health: 1997 - 20017

Cisvariies 50 — 69 years 70 — 89 years
Case (n=264) Control (n=335) Case(n=2895) Control (n=997)
xz*:l‘;e(ss?cgzrgc:?g?elght 19.5(27.7) 33.7 (25.5)%** 15.0 (24.2) 23.8 (24.6)***
No. (%)
Quintiles of percent weight change
since age 18 (range):§
Q1 (<0%) 54 (20.5) LL{3.3)*H* 201 (22.5) [19 (L1 9)xx*
Q2 (0 to 12.5%) 59 (22.4) 49 (14.6)* 232 (25.9) 216 (21.7)*
Q3 (12.6 to 25%) 47 (17.8) 83 (24.8)* 180 (20.1) 203 (20.4)
Q4 (26 t0 39.8%) 45 (17.1) 79 (23.6)* 117 (13.1) 208 (20.9)***
QS5 (>39.8%) 31 (19.3) 107 (31.9)*** 114 (12.7) 204 (20.5)***
Ever lost > 20 Ibs in < 1 year 147 (55.7) 153 (45.7)* 294 (33.0) 332 (33.3
S A
Xéﬁ?é gﬁ;tziﬁalffsx‘eigﬁtycf;na;? o 24 (9.1) 53 (15.8)* 123 (13.7) 136 (13.6)
Involuntary weight loss'" 82 (31.1) 3B (L L.3)*** 155 (17.3) 151 (15.2)
Loss due to just illness 40 (15.2) 18 (5.4)*** 71(7.9) 80 (8.0)
Loss due to just surgery 11(4.2) 10 (3.0) 30 (3.4) 272.7)
Loss due to illness and surgery 15 (5.7) 3 ((0.9)% ¥ 31.(3.5) 23 (2.3)
Loss due in part to depression“ 16 (6.1) T(2.0)* 23 (2.6) 21 (2.1)
< 15% involuntary loss™ 25(9.5) 19 (5.7)%** 66 (7.4) 60 (6.0)
> 15% involuntary loss®t 57 (21.6) 19 (5.7) 83 (9.3) 88 (8.8)
Voluntary weight loss* 50 (18.9) 88 (26.3)* 98 (11.0) 140 (14.0)*
Loss due to just dieting 26 (9.9) 39 (11.6) 51.(5.7) 68 (6.8)
Loss due to just physical activity 5(1.9) 11(3.3) 10 (1.1) 14 (1.4)
Loss due to both 19 (7.2) 38 (11.3) 37 (4.1) 58 (5.8)
< 15% voluntary loss™ 22 (8.3) 37 (11.0) 32 (3.6) 59 (5.9)*
> 15% voluntary loss™ 28 (10.6) 50 (14.9) 63 (7.0) 17 CLD
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period, and experienced involuntary weight loss. More controls than cases were in the

highest two quintiles of weight change and experienced voluntary weight loss. In
participants aged 70 to 89 years, more cases than controls were in the lowest two
quintiles of weight change since age 18, and more controls than cases were in the highest
two quintiles of weight change since age 18 and experienced voluntary weight loss.

Odds ratios for hip fracture based on quintile of weight change since age 18 and
stratified by gender are listed in table 3-4. In multivariate analysis, risk of hip fracture in
women increased with decreasing amounts of weight gain (quintile two) or increasing
amounts of weight loss (quintile one) (p trend < 0.0001); however, risk of hip fracture
was increased significantly only with weight loss (odds ratio (OR) = 2.34, 95 percent
confidence interval (CI): 1.62, 3.38). In men, lower than average weight gain and weight
loss were both associated with a significant increase in risk of hip fracture (OR = 1.91, 95
percent CI: 1.24, 2.95 for quintile two; OR = 2.65, 95 percent CI: 1.58, 4.47 for quintile
one) and risk increased with decreasing amounts of weight gain or increasing amounts of
weight loss (p trend = 0.0001). Higher than average amounts of weight gain decreased
risk of hip fracture in women (OR = 0.61, 95 percent CI: 0.44, 0.85 for quintile four; OR
= 0.46, 95 percent CI: 0.33, 0.64 for quintile five) and risk of hip fracture decreased with
increasing amounts of weight gain (p trend < 0.0001). Above average weight gain in
men decreased risk of hip fracture slightly, but was not significantly protective.

Odds ratios for hip fracture based on the lower quintiles of weight change since
age 18 and stratified by age group are presented in table 3-5. In men and women aged 50
to 69 years, multivariate analysis showed that lower than average weight gain and weight

loss were associated with a significant increase in risk of hip fracture (OR =2.11, 95




Table 3-4. Odds ratios (OR) with 95% confidence intervals (CI) for hip fracture by quintile
of percent weight change since age 18* and stratified by gender in 1,159 cases and 1,332 controls
in the Utah Study of Nutrition and Bone Health: 1997 - 2001

Women Men

Q(?;;SS Age-adjusted model Multivariate” model Age-adjusted model Multivariate” model

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Q1 (<0%) 2.41 1.72,3.38  2.34 1.62,3.38 2.63 1.63, 4.24 2.65° 1.58, 4.47
Q2 (0-12.5%) 1.22 0.91, 1.65 1.20 0.87, 1.64 1.81 1.19,2.75 1.91 1.24,2.95
Q3 (12.6 — 25%) 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent
Q4 (26 - 39.8%) 0.67 0.49,0.92 0.61" 0.44,0.85 0.80 0.50, 1.28 0.76*% 047,122
QS5 (> 39.8%) 0.55 0.41,0.75 0.46 0.33, 0.64 0.98 0.60, 1.60 .77 0.45, 1.31

* Negative numbers (Q1) represent weight loss since age 18, positive numbers represent weight gain since age 18.

" Multivariate models were simultaneously adjusted for age group, BMI at age 18, smoking, alcohol use,

education status, history of one or more select medical conditions (including emphysema, myocardial infarction, stroke, diabetes,
non-skin cancer, thyroid disease, and Parkinson’s disease), and regular participation in none, exactly one, exactly two, or all three
of yard work, house work, or recreational activities. Point estimates for women were additionally adjusted for estrogen use.

?p trend < 0.0001 for decreasing amounts of weight gain or increasing amounts of weight loss (Q2 and Q1) among women.

¥ p trend = 0.0001 for decreasing amounts of weight gain or increasing amounts of weight loss (Q2 and Q1) among men.

" p trend < 0.0001 for increasing amounts of weight gain (Q4 and Q5) among women.

** p trend = 0.2 for increasing amounts of weight gain (Q4 and Q5) among men.




Table 3-5. Odds ratios (OR) with 95% confidence intervals (CI) for hip fracture
by quintile 1 and 2 of percent weight change since age 18* and stratified by age group in
1,159 cases and 1,332 controls in the Utah Study of Nutrition and Bone Health: 1997 - 2001

50 — 69 years 70 — 89 years
Quintiles Age & gender- by Age & gender- e S
- d% model Multivariate* model adfusted” mode) Multivariate* model
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Q1 (<0%) 8.56 4.07,17.99 825% 3.76,18.12 192 1.41,2.60 1.92"  1.38,2.66
Q2 (0-12.5%) 2.16 1.28,3.65 2.11 1.22,3.65 123 0.93, 1.62 1.25 0.94, 1.67

Q3 (12.6 — 25%) 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent

* Negative numbers (Q1) represent weight loss since age 18, positive numbers represent weight gain since age 18.

" Age and gender-adjusted models include an interaction term for age group and weight change.

* Multivariate models were simultaneously adjusted for gender, age group, estrogen use, BMI at age 18, smoking, alcohol use,
education status, history of one or more select medical conditions (including emphysema, myocardial infarction, stroke, diabetes,
non-skin cancer, thyroid disease, and Parkinson’s disease), regular participation in none, exactly one, exactly two, or all three

of yard work, house work, or recreational activities, and an interaction term for age group and weight change.

¥ p trend < 0.0001 for decreasing amounts of weight gain or increasing amounts of weight loss (Q2 and Q1) among ages 50 — 69 years.
" p trend = 0.0002 for decreasing amounts of weight gain or increasing amounts of weight loss (Q2 and Q1) among ages 70 — 89 years.
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percent CI: 1.22, 3.65 for quintile two; OR = 8.25, 95 percent CI: 3.76, 18.12 for

quintile one). In men and women aged 70 to 89 years, lower than average weight gain
was associated with a slight increase in risk of hip fracture that was not significant (OR =
1.25, 95 percent CI: 0.94, 1.67), anci weight loss signiﬁcéntly increased risk of hip
fracture (OR = 1.92, 95 percent CI: 1.38, 2.66). In both age groups, risk of hip fracture
increased with decreasing amounts of weight gain and increasing amounts of weight loss
(p trend < 0.0001 for participants aged 50 to 69 years, p trend = 0.0002 for participants
aged 70 to 89 years).

The associations between weight loss of more than 20 pounds in a one-year
period, weight loss intention, and risk of hip fracture differed depending on age group
(table 3-6). In multivariate analysis, weight loss of more than 20 pounds was associated
with a significant increase in risk of hip fracture in participants aged 50 to 69 years (OR =
2.28, 95 percent CI: 1.28, 4.07), but was not significantly associated with risk of hip
fracture in participants aged 70 to 89 years (OR = 0.90, 95 percent CI: 0.67, 1.20).
Involuntary weight loss among those aged 50 to 69 years was associated with a
significantly increased risk of hip fracture (OR = 4.73, 95 percent CI: 2.45, 9.13), but
among those aged 70 to 89 years, involuntary weight loss was not associated with risk of
hip fracture (OR = 1.03, 95 percent CI: 0.73, 1.46). In men and women aged 50 to 69,
voluntary weight loss was associated with an increase in risk of hip fracture that was not
significant (OR = 1.81, 95 percent CI: 0.96, 3.45), and in men and women aged 70 to 89,
voluntary weight loss was associated with a slight decrease in risk of hip fracture that was

not significant (OR = 0.89, 95 percent CI: 0.61, 1.29).




Table 3-6. Odds ratios (OR) with 95% confidence intervals (CI) for hip fracture based on weight loss
of more than 20 pounds in a year or less and intent of weight loss* and stratified by age group in 1,159 cases
and 1,332 controls in the Utah Study of Nutrition and Bone Health: 1997 - 2001

50 — 69 years

70 — 89 years

Age & gender-
adjusted model

Multivariate model

Age & gender-
adjusted model

Multivariate model

OR  95%CI OR  95%CI OR 95%CI OR  95%CI
No loss of > 20 Ibs in <
clluyli?lrl grﬁ i‘vleri‘;hdtdle 1.00  Referent 1.00 Referent 1.00 Referent 1.00  Referent
change
E;:;}Oft >20lbsin=1 55 194361 228 128,407 098 073,131 090  0.67,1.20
“;;g;y&tary e 504 269,942 473 245,913 1.13 081,158 1.03 0.73,1.46
Vlglsg‘;iary welght 125 0.68,227 181 096,345 077 054,110 089 0.61,1.29

* Involuntary or voluntary weight loss of more than 20 pounds in a year or less.
" Age and gender-adjusted model includes an interaction term for age group and weight loss.
* Multivariate model was simultaneously adjusted for gender, age group, estrogen use, BMI, smoking, alcohol use, education status,
history of one or more select medical conditions (including emphysema, myocardial infarction, stroke, diabetes, non-skin cancer,
thyroid disease, and Parkinson’s disease), regular participation in none, exactly one, exactly two, or all three of yard work, house work, or
recreational activities, and interaction terms for age group and weight loss and age group and the gender-estrogen variable.
¥ Age and gender-adjusted model includes interaction terms for age group and weight loss and age group and the gender-estrogen variable.
* Multivariate model was simultaneously adjusted for gender, age group, estrogen use, BMI, smoking, alcohol use, education status,
and interaction terms for age group and weight change and age group and the gender-estrogen variable.
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Multivariate odds ratios obtained from logistic regression models used to

assess the individual effects of involuntary weight loss, reason for involuntary weight
loss, and amount of involuntary weight loss on risk of hip fracture are presented stratified
by age group in table 3-7. The estimates for risk of hip fracture based on whether or not
weight loss was involuntary are slightly different from those in table 3-6 because they are
additionally adjusted for participation in physical activity. Involuntary weight loss was
associated with an increased risk of hip fracture among participants aged 50 to 69 (OR =
4.17, 95 percent CI: 2.18, 7.97), but was not associated with risk of hip fracture among
participants aged 70 to 89 (OR = 0.95, 95 percent CI: 0.67, 1.36). Among men and
women aged 50 to 69 years, weight loss due to only surgery was not significantly related
to risk of hip fracture (OR = 2.52, 95 percent CI: 0.92, 6.97) and weight loss due to a
combination of both illness and surgery appeared to be the most harmful (OR = 10.87, 95
percent CI: 2.74, 43.20), though the CI for this association was wide. Weight loss of
equal to or more than 15 percent of maximum weight was associated with a higher
increase in risk of hip fracture than was weight loss of less than 15 percent of maximum
weight (OR = 5.39, 95 percent CI: 2.57, 11.32 for weight loss of at least 15 percent of
maximum weight; OR = 2.80, 95 percent CI: 1.24, 6.32 for weight loss less than 15
percent of maximum weight), and risk of hip fracture increased with increasing amounts
of involuntary weight loss (p trend < 0.0001). Among men and women aged 70 to 89
years, no specific reason for involuntary weight loss or amount of involuntary weight loss
was significantly related to risk of hip fracture.

Table 3-8 includes multivariate odds ratios for hip fracture that are stratified by

age group and that were obtained from logistic regression models evaluating the




Table 3-7. Multivariate* odds ratios (OR) with 95% confidence intervals (CI) for hip fracture based on
involuntary weight loss of more than 20 pounds in a year or less, reason for involuntary loss, and

amount of involuntary loss and stratified by age group in 1,159 cases and 1,332 controls in the Utah
Study of Nutrition and Bone Health: 1997 - 2001

50 — 69 years 70 — 89 years
OR 95% CI OR 95% CI
No loss of > 20 Ibs in < 1 year and in .
middle quintile of we_igh{ change L BEtsmat Ll Rese
Involuntary weight loss’ 4.17 208, 79T 0.95 0.67,1.36
Reason for involuntary weight loss
Just illness 4.24 1.93, 9.29 0.82 0.53,1.26
Just surgery 252 0.92,6.97 1.00 0.54, 1.86
[llness and surgery 10.87 2.74,43.20 1.43 0.77, 2.64
ACSCREE ST ans dPoamon i 3.43 1.15,10.21 0.86 0.43,1.73
combination with other reasons*
Amount of involuntary weight loss®
< 15% loss 2.80° 1.24, 6.32 1.05 0.66, 1.66
> 15% loss 5.39 257, 11.32 0.85 0,356, 1.29

* Multivariate models were simultaneously adjusted for gender, age group, estrogen use, BMI, smoking, alcohol use,

education status, regular participation in none, exactly one, exactly two, or all three of yard work, house work, or recreational
activities, and an interaction term for age group and weight loss.

" Point estimates are slightly different from those in table 3-6 because they are additionally adjusted for regular participation in none,
exactly one, exactly two, or all three of yard work, house work, or recreational activities

* Includes loss due to just depression, illness and depression, surgery and depression, or all three of

illness, surgery, and depression.

¥ Most weight ever lost at one time as a percent of maximum weight.

" p trend < 0.0001 for increasing amounts of involuntary weight loss among ages 50 to 69 years.




Table 3-8. Multivariate* odds ratios (OR) with 95% confidence intervals (CI) for hip fracture
based on voluntary weight loss of more than 20 pounds in a year or less, reason for voluntary
loss, and amount of voluntary loss and stratified by age group in 1,159 cases and 1,332 controls
in the Utah Study of Nutrition and Bone Health: 1997 - 2001

50 — 69 years 70 — 89 years
OR 95% CI OR 95% CI
No loss of > 20 Ibs in < 1 year and
in middle quintile of ;vei?;ht change Laill L R Rataren
Voluntary weight loss’ 1,73 0.88, 3.39 0.89 0.60, 1.31
Reason for voluntary weight loss
Just dieting 2.06 0.93,4.53 0.91 0.57, 1.47
Just physical activity 1.25 0.33,4.68 0.92 037,227
Both 1.56 0.68, 3.55 0.86 0.51, 1.45
Amount of voluntary weight loss*
< 15% loss 1.89 0.85,4.22 0.65 0.38,1.10
> 15% loss 1.58 0.73,3.42 1.05 0.66, 1.65

* Multivariate models were simultaneously adjusted for gender, age group, estrogen use, BMI, smoking, alcohol use,
education status, history of one or more select medical conditions (including emphysema, myocardial infarction, stroke,
diabetes, non-skin cancer, thyroid disease, and Parkinson’s disease), and interaction terms for age group and weight loss
and age group and the gender-estrogen variable.

" Point estimates are slightly different from those in table 3-6 because they are additionally adjusted for history of one or
more select medical conditions (including emphysema, myocardial infarction, stroke, diabetes, non-skin cancer,
+thyroid disease, and Parkinson’s disease).

* Most weight ever lost at one time as a percent of maximum weight.
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individual effects of voluntary weight loss, reason for voluntary weight loss, and

amount of voluntary weight loss. ‘The estimates for risk of hip fracture based on
voluntary weight loss are slightly different than those in table 3-6 because they are
additionally adjusted for history of medical conditions. Though voluntary weight loss did
not significantly increase risk of hip fracture in either age group, estimates of risk did
differ by age group. Voluntary weight loss among men and women aged 50 to 69 years
was associated with an increased risk of hip fracture that was not significant (OR = 1.73,
95 percent CI: 0.88, 3.39) and voluntary weight loss among participants aged 70 to 89
years was associated with a slight decrease in risk of hip fracture that was not significant
(OR = 0.89, 95 percent CI: 0.60, 1.31). Risk of hip fracture based on reason for
voluntary weight loss or amount of voluntary weight loss differed similarly by age group

and was not significantly increased or decreased in either group.
Discussion

In the Utah elderly population, above average weight gain since age 18 was
significantly protective against hip fracture among women, but not among men. Lower
than average weight gain and weight loss since age 18 appeared to increase risk of hip
fracture in both men and women and in participants aged 50 to 69 years and 70 to 89
years. Involuntary weight loss caused by illness, surgery, or depression was associated
with over a four-fold increase in risk of hip fracture in men and women 50 to 69 years of
age (OR =4.73, 95 percent CI: 2.45, 9.13) and risk increased with higher amounts of
weight loss. In men and women aged 70 to 89, involuntary weight loss was not

associated with risk of hip fracture. Voluntary weight loss that was the result of dieting
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or increased physical activity did not significantly increase risk of hip fracture in

either age group.

The increased risk of hip fracture associated with weight loss since young
adulthood that was seen in men and women of all ages in this Utah study is consistent
with the results of other studies of weight loss from a peak at a young age (6-8).
Likewise, many studies have reported that women who gained weight at various stages in
their life had a decreased risk of hip fracture (4, 5, 7, 10) and in aging women of Utah,
above average weight gain since age 18 was associated with a significant decrease in risk
of hip fracture. Other studies of men have reported that weight gain after age 50 (11) and
high BMI or obesity (34, 35) were associated with a decrease in risk of hip fracture,
however in this study, above average weight gain after age 18 in men was not associated
with a significant decrease in risk of hip fracture. Perhaps weight change since age 18 is
not a meaningful measure of weight change in men, or perhaps our study lacked the
sufficient sample size among men to detect a significantly protective effect.

Our finding that involuntary weight loss significantly increased risk of hip
fracture in participants aged 50 to 69 years corroborates the findings of Meyer et al. (30)
and Ensrud et al. (5), that weight loss that is unintentional or due to poor appetite
increases risk of hip fracture in elderly adults. Our finding that involuntary weight loss
did not significantly increase risk of hip fracture in participants aged 70 to 89 years is
unique, however. Cases and controls in the older age group gained less weight after age
18 (table 3-2) than did the younger age group, so perhaps older participants were less
likely to have extreme weight loss, or it is possible that men and women aged 70 to 89

who did gain high amounts of weight after age 18 were not included in our study because
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they had already died from illnesses related to extreme weight gain. Alternatively, it

may be that illness, surgery, and depression are so common among the oldest—old that it is
difficult to evaluate how their effects may differ between older cases and controls. Lack
of a significant finding could also be attributed to the poorer participation rate among
older cases in our study. When comparing the proportions of cases and controls that
failed to complete interviews due to illness, frailty, cognitive impairment, or death, there
was a bigger difference between case and control proportions among the older age group.
In participants aged 50 to 69 years, 17.5 percent of cases and 3.5 percent of controls
failed to complete interviews due to illness, frailty, cognitive impairment, or death.
Among participants aged 70 to 89 years, 39.3 percent of cases and 18.0 percent of
controls failed to complete interviews for the same reasons. This limitation could have
resulted in a group of older cases that had less weight loss due to illness, surgery, or
depression than what truly occurs in the Utah elderly population and could have biased
our associations toward the null in the older age group.

We found that voluntary weight loss was not significantly associated with risk of
hip fracture. Although risk was slightly elevated in participants aged 50 to 69, and there
may have been an insufficient sample size in this age group to detect a significant
relationship in our study, Meyer et al. (30) and Ensrud et al. (5) also found that voluntary
weight loss or weight loss for slimming purposes did not significantly increase or
decrease risk of hip fracture. Our lack of a significant relationship between voluntary
weight loss and risk of hip fracture is inconsistent with results from another study by
Ensrud et al. (29), however, who when using similar prospective data as their former

study, only using a longer follow-up period, reported that both intentional and
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unintentional weight loss increased risk of hip fracture in postmenopausal women.

Both studies by Ensrud et al. (5, 29) assessed weight loss over a period of about six years,
but only asked about weight loss intention in the last year of assessment. Inaccuracies
may have been introduced bécause they were not able to account for weight loss intention
over the entire weight loss period. In the Utah study, our analysis of weight loss intention
included one major weight loss event, and we were able to completely account for the
reasons for that weight loss, including respondents that may have had both intentional
and unintentional aspects included in their weight loss. This may make the measurement
of weight loss intention more meaningful in our study.

There are a number of ways that weight loss, and more specifically involuntary
weight loss, may contribute to risk of hip fracture. Weight loss is associated with
reduced femoral neck bone mineral density (BMD) in aging men and women (36-38), in
part because weight loss that is not accompanied with increased physical activity results
in a subsequent decline in mechanical stresses on weight-bearing skeletal sites, which
could influence the remodeling of bone (37, 39, 40). In addition, estrone converted from
androstenedione in peripheral adipose tissue is a source of estrogen in postmenopausal
women (41) and weight loss that includes reductions in fat tissue may result in greater
BMD loss in postmenopausal women by depriving them of the bone-protecting effects of
adipose-derived estrogen (42, 43). Weight reduction may also contribute to risk of hip
fracture through the loss of fat and muscle tissue, which may affect risk of falling in the
elderly and whether or not falls result in fractures. Excessive losses of lean body mass
may cause harmful muscle wasting (44). Such decreases in muscle mass may impair

muscle strength, gait, coordination, reaction time, and postural stability (39, 45) and




108
make falls more likely to occur in the elderly (36, 39). Loss of fat and muscle tissue

around the hips and buttocks may also result in a loss of the protective padding that helps
to absorb the energy of a fall or other impact away from the proximal femur, thus making
a fracture more likely to occur (3, 39, 46-48). Finally, invoiuntary weight loss may also
contribute to an increased risk of hip fracture by being a marker for malnutrition or for
illness and poor health. Weight loss can be an important indicator of an inadequate
intake of nutrients in the elderly (44) and since nutritional deficiency is implicated in the
pathogenesis and consequences of hip fracture in elderly patients (46), it is plausible that
involuntary weight loss may contribute to an increased risk of hip fracture when it results
from poor intake of nutrients that are important for bone health, including calcium,
vitamin D, and protein (2, 39, 49-52). Furthermore, poor nutrient intake and involuntary
weight loss often result from acute or chronic illnesses (44), and in studies of risk factors
for hip fracture, participants with weight loss were far more likely to report poor health or
one -or more medical conditions (5, 10, 11, 53). A wide variety of medical conditions
have been associaied with an increased risk of hip fracture (2, 9, 12, 13, 54, 55). Weight
loss that was the result of illness or otherwise poor health certainly contributed to the
increase in risk of hip fracture seen with involuntary weight loss in our study because
weight loss associated with illness, surgery, or depression was used to define involuntary
weight loss. Some or all of these other factors, including decreases in BMD and
reductions in muscle and fat mass, could also have contributed to the association between
involuntary weight loss and risk of hip fracture among men and women of Utah.

The finding in our study that voluntary weight loss did not significantly increase

risk of hip fracture is encouraging. Voluntary weight loss is commonly initiated in an
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attempt to avoid the burdens of such chronic diseases as heart disease, hypertension,

or diabetes. Although intentional weight loss was not found to significantly predict or
protect against increased mortality in one elderly population (56), reducing overweight
and maintaining a lower weight have nonetheless been shown to be effective in.
preventing or alleviating these diseases (22-25, 57) and have been shown to reduce
mortality in overweight and obese middle- to older-aged adults (27). A crucial factor that
may enable voluntary weight-losers to avoid increasing their risk of hip fracture because
of weight loss is physical activity. We could not show in our study that voluntary weight
loss was unrelated to risk of hip fracture because it resulted from increased physical
activity, but it is still possible that physical activity helps voluntary weight-losers avoid
increasing their risk of hip fracture. Physical activity has consistently been found to have
positive effects on BMD, at least in weight-bearing areas, to help reduce risk of falls in
the elderly, and to reduce overall risk of hip fracture (42, 58, 59). In a Swedish case-
control study of women aged 50 to 81 years (60), women who had lost three or more kg
since age 18 and participated in three or more hours of recreational activity per week had
a 76 percent reduction in risk of hip fracture when compared to women who were
inactive. Similar levels of activity in women who gained three or more kg since age 18
were associated with only a 38 percent decrease in risk of hip fracture (60). Perhaps
physical activity helps maintain the otherwise reduced mechanical loading that is
associated with weight loss and preserves valuable lean body mass in elderly adults, thus
facilitating a reduction in risk of falls and overall risk of hip fracture. If voluntary weight
loss is indeed unassociated with risk of hip fracture in elderly adults, the relationship

between weight loss and risk of hip fracture will no longer be in conflict with current
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public health recommendations regarding weight loss to prevent and treat chronic

diseases, and clinicians may more confidently prescribe weight loss to their overweight
patients without being fearful of increasing their patients’ risk of hip fracture.

There are a number of limitations in this study. One limitation was mentioned
previously, and was that more cases than controls failed to complete interviews due to
illness, frailty, cognitive impairment, or death, and this difference was most apparent
among older participants. Another limitation was that values obtained for percent weight
loss since age 18 likely did not reflect strictly increasing or decreasing weight since
young adulthood; participants could have experienced wide fluctuations in weight prior
to the measurement of weight change for our study. This may have attenuated some of
the results reported in our study. A third limitation of our study was that the weight loss
of more than 20 pounds in a year or less reported by respondents in our study represented
only one episode of weight loss and could have occurred at any time in the respondents’
past. However, researchers studying elderly adults have reported that weight loss since
young adulthood, weight loss from a maximum weight, and weight loss in old age are all
associated with an increased risk of hip fracture (4-13). There was also no information
collected in our study regarding whether weight loss was maintained, how long it was
maintained, or if and how much weight was regained. In addition, although great pains
were taken to account for any participants that may have included weight loss due their
hip fracture in their responses, the involuntary weight loss category used in our analysis
could still have included some cases that lost weight due to their hip fracture surgery.
Analyses that did not include weight loss due to surgery produced similar results,

however (data not shown), and weight loss due to only surgery was not more strongly
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related to risk of hip fracture than was involuntary weight loss that was the result of

illness or depression. Our study was also prone to the normal limitations and biases of
case-control studies, including limitations in self-report of height and weight or possible
biases in the amount of weight loss reported depending on the participants’ intent of
weight loss. Finally, our Utah sample was predominantly Caucasian, so these results may
not be applicable to other races or ethnicities.

Our study also has a number of strengths. By including only one weight loss
episode of more than 20 pounds, we were able to account for intention of the entire
weight loss episode and could separate those participants who had characteristics of both
voluntary and involuntary weight loss. We could also examine specific traits of weight
loss intention, i.e. whether weight loss due to dieting, increased physical activity, illness,
surgery, or depression had differing effects on risk of hip fracture. Although other
studies have examined the effect of weight loss intention over a period of a year, this is
the first study to examine more extreme weight loss (at least 20 pounds) and how the
reasons for that weight loss affected risk of hip fracture. Our choice of reference group
was also a strong point in our study. Due to the fact that the average weight change since
age 18 among participants in our study was a gain of 22 percent, the reference group used
in models assessing weight change included participants in the middle quintile of weight
change since age 18 (12.6 to 25 percent weight gain), and the reference group used in all
weight loss intention models was made up of participants who responded that they had
never lost more than 20 pounds in a year or less and that were also in the middle quintile
of weight change since age 18. Many studies of the effect of weight change on risk of

hip fracture use a reference group that includes participants with stable weight or little




112
change in weight (4, 9-12), however in our study, it was unusual for participants to

have little change in weight. Although comparing participants with weight loss to
participants with weight gain results in higher estimates of the effect of weight loss on
risk of hip fracture, these estimates are likely more meaningful in a population in which it
is common to gain weight in adulthood.

In summary, weight loss or below average weight gain since age 18 were
associated with an increased risk of hip fracture in men and women of Utah and above
average weight gain was protective against hip fracture in women. Involuntary weight
loss significantly increased risk of hip fracture in men and women aged 50 to 69 years
and voluntary weight loss was not significantly associated with risk of hip fracture.
These results suggest that prevention of more hip fractures may be possible by urging
clinicians to focus greater emphasis on the recognition and treatment of involuntary
weight loss and that voluntary weight loss might be safely recommended to aging adults
without increasing their risk of hip fracture. Further research of the relationship between
weight loss intention and risk of hip fracture is needed to verify that involuntary weight
loss is associated with an increased risk of hip fracture and to determine whether
voluntary weight loss does indeed contribute little to risk of hip fracture. Additional
evidence for a protective effect of physical activity among individuals who lose weight is
also needed. If these associations can be confirmed in additional studies, more precise
knowledge of the relationships between weight gain and loss, weight loss intention, and
risk of hip fracture will be available and it may be possible to develop strategies that

support prevention of both chronic diseases and osteoporotic hip fractures.
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CHAPTER 4

SUMMARY AND CONCLUSION
Summary

The general purpose of this thesis project was to learn how observational studies
were used by nutritional epidemiologists to establish relationships between nutritional
exposures and health outcomes, to review published literature in order to learn how
weight change is associated with risk of hip fracture in aging adults, and to contribute
original research findings to the body of already published research on this topic. After
thorough study of how observational studies are designed, the different strengths and
weaknesses for their use in the study of nutritional exposures, and how conclusions are
drawn from such studies, an extensive review of published literature was completed to
better understand the relationships between body weight, weight change, and risk of hip
fracture, and to deduce possible ways through which weight loss makes hip fractures
more likely to occur in the elderly (chapter 2). Daia from a state-wide case-control study
of risk factors for osteoporotic hip fracture in aging residents of Utah was then analyzed
to examine the association between weight change and risk of hip fracture and to test the
hypothesis that involuntary weight loss increases risk of hip fracture and that voluntary
weight loss does not increase risk of hip fracture. Results from this analysis were
presented and compared to previous analyses of the relationships between weight change

and risk of osteoporotic hip fracture (chapter 3).
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Weight Change and Risk of Osteoporotic
Hip Fracture: A Review

Weight change has consistently been found to be associated with risk of
osteoporotic hip fracture in both men and women. Weight gain has been associated with
a reduced risk of hip fracture and weight loss has been associated with an increased risk
of fracture. Weight loss, therefore, has been called an important risk factor for hip
fracture and clinicians have been advised that its measurement is important when
assessing risk of hip fracture in elderly patients. In studies of aging adults, weight loss
since young adulthood, weight loss from a maximum weight, and weight loss in old age
have all been related to risk of hip fracture. Other recent studies of the association
between weight loss and risk of hip fracture have looked more closely at how reasons for
weight loss may affect risk, more specifically, whether involuntary weight loss increases
risk of hip fracture and whether voluntary weight loss, especially when it results from
increased physical activity, does not contribute to risk of hip fracture. There is growing
evidence that involuntary weight loss is an important risk factor for hip fracture, but there
is less agreement about the effect of voluntary weight loss. Weight loss is commonly
recommended to overweight or obese patients, so further research of the distinction
between voluntary and involuntary weight loss as it relates to risk of hip fracture is
needed to determine if all aspects of weight loss contribute to risk of hip fracture.
Voluntary and Involuntary Weight Change
and Risk of Osteoporotic Hip Fracture in
Men and Women of Utah

The associations between osteoporotic hip fracture and weight change and weight

loss intention were assessed in men and women aged 50 to 89 years in a population-based
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case-control study in Utah. Data on weight history and other characteristics of

participants in the study were obtained via in-person interviews.

Logistic regression models that included case-control status as the dependent
variable and weight change or weight loss intention as independent, categorical variables
were used to evaluate risk of hip fracture. In logistic regression models that were
stratified by gender, weight loss since age 18 significantly increased risk of hip fracture
in both men and women. Above average weight gain was significantly protective against
hip fracture in women, but was not significantly protective in men. In logistic regression
models that were stratified by age in two groups, involuntary weight loss of more than 20
pounds in a one-year period was associated with a significant increase in risk of hip
fracture in men and women aged 50 to 69 years, but was not significantly associated with
risk of hip fracture in men and women aged 70 to 89. Voluntary weight loss was not
significantly related to risk of hip fracture in either age group.

Similar studies of the relationship between weight change and risk of hip fracture
in men and women have found that weight ioss since age 18 and involuntary weight loss
increased risk of hip fracture and that weight gain appeared to be protective against hip
fracture. The analysis of the Utah participants is unique in that weight gain in men was
not significantly protective against hip fracture and involuntary weight loss among
participants aged 70 to 89 years did not significantly increase risk of hip fracture. In
regards to the lack of a significant relationship between weight gain and risk of hip
fracture among men, it may be that there were not enough men in the study to be able to
detect a significant relationship, or it may be that weight gain does not provide the same

benefits in men that it does in women. As for the lack of a significant association
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between involuntary weight loss and risk of hip fracture among participants aged 70

to 89, it 1s possible that associations in the oldest age group were biased by the fact that
more older cases than older controls failed to complete interviews due to death, illness,
cognitive impairment, or frailty. It is also possible that the effect of involuntary weight
loss on risk of hip fracture does in fact differ depending on age, and this is the first study
to examine this modification by age of the association between weight loss intention and
risk of hip fracture. The finding in the Utah study that voluntary weight loss did not
significantly increase risk of hip fracture is similar to some, though not all studies of the

relationship between weight loss intention and risk of hip fracture.
Conclusion

Changes in body weight are related to a variety of health outcomes. Weight gain
has been related to an increase in risk of chronic diseases, but a decrease in risk of
osteoporotic hip fracture. Weight loss is recommended as an effective treatment for
chronic diseases, but is also associated with an increased risk of hip fracture. Thus the
distinction between how involuntary and voluntary weight loss affect risk of hip fracture
in aging adults is important in helping to resolve whether weight loss is harmful in some
situations and beneficial in others.

The finding in this analysis that involuntary weight loss in men and women aged
50 to 69 years was associated with an increased risk of hip fracture suggests that
involuntary weight loss is an important predictor of hip fracture, at least in this age group,
and that the burdens and costs associated with osteoporotic hip fracture could be eased by

putting greater focus on the recognition and treatment of unintentional weight loss. It is
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encouraging that voluntary weight loss was not associated with risk of hip fracture in

this analysis, which suggests that voluntary weight loss is a safe rccommcndatipn to
aging adults who wish to avoid both chronic diseases and hip fractures. The results of
this project céntribute meaningfully to existing reports of the effects of weight change
and weight loss intention on risk of hip fracture and may perhaps be helpful in
developing strategies that support both the treatment of chronic diseases and the

prevention of hip fractures.
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Appendix A. USNBH Interview Booklet
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The Utah Hip Fracture Study
Interview Questionnaire

NIH Grant Number R01-AR43391

Department of Nutrition and Food Sciences
Utah State University
Logan, UT 84322-4450

Revised 8-5-98




START TIME: LL“_!_I AM or PM

A. INTERVIEW INFORMATION

DATE OF INTERVIEW:
Al. MONTH:Ln__I DAY:I ﬂ IYEAR;I " " “ I
A2. NAME OF INTERVIEWER:
A3. ID CODE OF INTERVIEWER: I " I
A4. SETTING OF INTERVIEW: HOME OF PARTICIPANT ............... 1
HOME OF FRIEND/RELATIVE .......... 2
HOSPITAL, o5 5500 wumis siavs. s 560 sag s/ 599 3
SPECIFY:
SKILLED NURSING FACILITY .......... 4
SPECIFY:
OTHER INSTITUTION . .cocuswsoneanene 5
SPECIFY:
OTHEBR e anrorire s fehinlons 5y eragionsnite el 572 6
SPECIFY:
AS. COMPLETE THE INTERVIEW SITE ADDRESS
IF DIFFERENT FROM THE FACE SHEET: STREET ADDRESS
CITY
STATE
ZIP CODE

L - - L

TELEPHONE
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B. DEMOGRAPHICS:
First, I'd like to ask you a few background questions.

Bl.  In what state were you born? UTAH .. 500 e o S e i A S i B 1
OTHER (SPECIFY BEEOW) .. ...cowsvwmsass avess 2
SPECIFY STATE OR COUNTRY:
B2.  How many years have you lived in
Yy h? ; NUMBER/OF ¥YEARS .. ol monivuras S s s |__”._|
Utah?
a. Are you a permanent resident of WES o sima sy = snmisre oy senes sis s mowk 5as !
Utah? O i o 2 s s S s ROR Ve A e 66 2
b. How long have you lived in your NUMBER OF YEARS . - . - oo o oo l_”__l
current residence? (COUNT THE TIME
AT RESIDENCE BEFORE HIP FRACTURE
FOR CASES.)

B3.  What best describes your main CIUTBYTIL nvan 1oy ssdelfoncs sy v s oo B o B Py o 1
residence in the (year before your hip | Rural area, butnota farmor ............ 2
fracture/past year)? Was it... CHEY DL TOWIL & 125 21 25 Hora e s 5 5 it 34 R 17 3

B4.  What was your main source of City SYSIEIM v viirmeonsmos ww oy ssnws 1
drinking water in the (year before Raral of county'system. . . ... sssues s as 2
your hip fracture/past year)? Was it PrivateWell «.:s :ocmms s wn s o am 5 e ws 3
a... Bottled WateE 0T . . oot oo wme irave o wvenimimmi e 4

Something else? (SPECIFY BELOW) ....... S

BS.  During your life, in what city and stat

ing your ife, i ity an e | iy [::”:]D
have you lived the longest? ]
STATE L]
COUNTRY D[j
: W e 1 ’ ; 7
a hat year did you move there or were L T L Lﬂ_]uu
you born there?
ardid y ay?
b. What year did you move away T R L T UUUU

(CODE CURRENT YEAR IF STILL THERE.)




B6. What is your marital status? NEATTI GO it Tt ol P VR bR s TR 1
Are you ... Living with someone as married ......... 2
Separated ordivorced ................. 3
WidOW/ NIAOWEE " e s+ 0a ot s o £ e s » e ol 4
NEVERMATIIET oot e i Sim renis sy itlalin = e, s 5
231 AR T OIS 1 S o, o B ) 7
B7. What is your race or ethnic group? WHITE, NOT OF HISPANIC ORIGIN .......... 1
AFRICAN AMERICAN . c.onv oo wmmis s steim s s s s o 2
ASIAN AMERICAN OR PACIFIC ISLANDER .. 3
(SPECIFIC GROUP: L ekl
MEXICAN-AMERICAN OR CHICANO ......... 4
PUERTO RICAN, CUBAN, OR OTHER HISPANIC 5
NATIVE AMERICAN OR NATIVE ALASKAN ... 6
(SPECIFIC TRIBE: , e
OTHERORMIXED ......... ... .. coiiin... i
(SPECIFIC GROUPS: )
BRI . i 3R 5 R A AT RS e § SRR § SRGEE S 97
B8.  How many years of school did you I-8 YEARS ..o 1
complete? 9-11 YEBARS ...t e 2
HIGH SCHOOL GRADUATE ORGED ......... 3
VOCATIONAL EDUCATION AFTER HIGH
4005 (G10) RS ... S I, 4
SOME COLLEGE (INCLUDES AA DEGREE) .... 5
COLLEGE GRADUATE (BS; BA) i swsrs wwin s 3= 6
GRADUATE DEGREE (MS, MA, PH.D, MD, JD,
1917 Y1 I 7
4 97
B9. What is your religious preference? CATHOLIC s mes sam & 5 9ai o 3 misis S0 3 sl 4 4 1
EASTERN ORTHODOX (GREEK OR RUSSIAN) . 2
TEINISTL | ereee cimrunsipmciis romsraveisimesse amssagons wra ol S S 3
LEBSI{GMOBMOM cuos ¢ eown snases sawm s woyin 3 W4 6 4
PROTESTANT . . cive s s mon somiasern sommi s 8is uiin s 525 1 » 5
SEVENTH DAY ADVENTIST oo« v » st ssum 618 6
OTHER. v smin s saues o s 30 s s 5 v e aaes 7
SPECIFY: _
NO'RELIGIOUS PREFERENCE .. ..cu..qwoneons 8
RE" s cninissm vmm siimsne 2o S s marse.s svesdm 97
B10. About how often did you attend NEVET i 1 5w 2o vmsai sres v b o5 1
religious services or activities in the Lessthanonce amonth ................ 2
(year before your hip fracture/past Onice o twWiee aTnBnth . & ss s s o mes nases 3
year)? Would you say ... ONCE A WEEK . ot o s it i 0 Fim s i 4
More than onceaweek ................ 5

BRI s sivsibs 1 e st se s s o005 9 0000 4 18,6 05 8 o 3 1
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C. MINI-MENTAL STATE EXAMINATION:
Now, I would like to ask you some questions to check your memory and concentration. Some of
the questions may be easy and some will be harder. Take your time if you need to. Just relax
and do your best. WRITE DOWN RESPONSES AND CIRCLE RESPONSE CODE AT RIGHT.
Cl What is the year NOW? CORBECT . von. .« w5 oottt 5.5 0 i 1
ERBOR: o otums oes s smos asis sms & 65 2
RFin 2 S B Wiy A, Il =08 el B 2 7/
5 ———— | NOT ASSESSED (EXPLAIN) ........ 8
C2. What is the season of the year? CORREGT ..« s wrocess oo o 3w ¢ e = 1
ERROR. ot o w556 5.8 2509 « 50 500 v 2 2
RE ¢ oo ol Lnoe,rolle Ml et £’y omscen o 7
NOT ASSESSED (EXPLAIN) ........ 8
C3. What is the month? CORRECT: . 27020t o S oo iecaloras 1
BRROR. e siwn o saws e s weis dam's 96 2
RE e timr o g syl boasrs 0o o b = gt 5 < Pé
NOT ASSESSED (EXPLAIN) ........ 8
C4. What is the date? CORREGT 525 555 s astismaiss 5 e 1
BRBERE £ 0ty 203 7 e oo ol St 2
B e st « msenpoapents faceas e B st s B 7
NOT ASSESSED (EXPLAIN) ........ 8
Cs. What is the day of the week? CORRECT ......covnvininnnnnnnnn. 1
BRECIR. 2. 250 85 oot macna o foforerifae 2
RE avoisis saists s s s s o, a0 8 wwng evel 8 7
S — | NOT ASSESSED (EXPLAIN) ........ 8
Ce. What state are we in? CORRECT .....covviiieiiianennn 1
ERBOR. civswn s srssasis whimes s amals s-o 2
R s AR ok e el B s s R A 7
¥ NOT ASSESSED (EXPLAIN) ........ 8
C7. What county are we in? CORRECT 1. - 4w 7 5055 55, s 38393 1
BRROR! . .ntvme smmmmon e « b s ms s o 2
R s s swsian sios waesmiesd sugamd o2 7
NOT ASSESSED (EXPLAIN) 8
C8. What city or town are we in? CORBECT v sisason i sy sione mvsiei b’ 1
ERIROBE: = o mnm nm S kv e i it Mo o .5 2
P e SRS LT IR S 7
NOT ASSESSED (EXPLAIN), uciceqs 8
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Co. What floor of the building are we on? CORRECT .............oooiininn, !
ERROR. ..ocwcivvoniyies samsysis s 2
B e sl s shvsins sieivimon i o i svasis 7
. NOT ASSESSED (EXPLAIN) ........ 8
Cl10. What building are we in? CORREGT .t osiemimwars e s s sses s s g 1
BRBER o o dv - Brace oo Sl sl . 2
BE s oo et dais d o sonmm o S8 sgm e 4 4 7/
—————— — | NOT ASSESSED (EXPLAIN) .,......8
€11, [ am going to name three objects. After I have
said them, I want you to repeat them.
Remember what they are because I am going to
ask you to name them again in a few minutes.
The three objects are: apple, table, and penny.
Please repeat the names for me now.
SCORE THE FIRST TRY. IF INCORRECT, REPEAT
OBJECTS AND ALLOW R TO RECALL FOR UP TO
THREE TRIALS ONLY.
OBJECT CORRECT ERROR RF NOT ASSESSED
APPLE | . .. . .. ..., | NEMERTTIE 2y TR WO, Ti| DO R 8
TABLE | ... .. | e Dt || xeiniiets 455 otz ol consmpena v 8
PENNY | . ... ..., | = 2ol e A e T e e dtoran o e 8
HOW MANY TRIALS WERE NEEDED? LJ
NUMBER-OF TRIALS .o o5 wsnss
Cl2. Now I am going to give you a word and ask you | RECORD LETTERS HERE AS

to spell it forwards and backwards. The word is
“world.” First, will you spell “world” forwards
for me?

REPEAT OR HELP R SPELL WORLD FORWARDS,
IF NECESSARY.

Now spell the word “world” backwards.

WRITE LETTERS EXACTLY AS R RECITES THEM
TO YOU.

SCORE 1 POINT FOR EACH LETTER IN CORRECT
BACKWARD ORDER, BEFORE THE FIRST
MISTAKE.

ENTER SCORE IN OPEN BOX (MAXIMUM = 5)

GIVEN:

(forwards)
(backwards)
NOT ASSESSED (EXPLAIN) ........ 8
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C13.  What were the three objects I asked you to remember? (SCORE RECALL
ONLY. OBJECTS DO NOT HAVE TO BE IN ORDER)
CORRECT ERROR RF NOT ASSESSED
a. APPLE  Fo..oinviaass Lol o s i 24 (PR BT 7 4 [P ET S 8
b TABLE .. o T e e o 2| e T Y 70| (S S 8
e BENNY e [ o{fn e MR o D |lhen plle Be ..ot TUE ot o By o 8
1. POINT TO YOUR WATCH CORBRECT 5.0mils Mo ttnabneelbupapsrdifipt =i |
What is this called? ERROR, (¢ il as dislsSmes di o6t sukiba 2
RB s omm 2 v o e o RTT  Woeisme: SR 7
NOT ASSESSED (EXPLAIN) . .......cu.- 8
C15. SHOW YOUR PENCIL CORREGT .50 00 e o B 20T 5 1
What is this called? BRROR Syt Gih b it s 2
RE oo - i s oo amane siale s e suens als et Buns 7
NOT ASSESSED (EXPLAIN) ....:coveuss 8
Cle. I would like you to repeat a phrase afterme. | CORRECT ...................... ..., 1
The phrase is, "No ifs, ands, or buts." gf;ROR """""""""""""""" ‘;'
Please repeat it to me now. NOT ASSESSED (EXPLAIN) ............ 8
SCORE FIRST RESPONSE, MAY REPEAT
INSTRUCTIONS UP TO TWO TIMES.
(@ HOLD UP THE SHEET WITH “CLOSE YOUR CORBELIE o5 s v st atiohn s woi 51 0608 1
EYES” STATEMENT IN FRONT OF R. ERROR 50055 v seonnind #ammbin 2 s £ 2
RIE 6 v s isiivnssmils 75055 G e i 3 8 e & 9 aon 7
. D (E INY s s P 8
Please read the words on this page and then ROT AseEaaED {ERRLATN)
do exactly what it says. )
CODE CORRECT IF R CLOSES EYES.
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C18. I am going to give you a piece of paper. When I
do, take the paper in your right hand, fold the
paper in half with both hands, and place it on your

lap.
READ THE FULL STATEMENT THEN HAND OVER

THE “CLOSE YOUR EYES" PAPER. DO NOT REPEAT
INSTRUCTIONS OR COACH. SCORE EACH PART

BELOW.
CORRECT ERROR RF NOT ASSESSED

a. RIGHTHAND | ... . . ..... T [ B B, 2 3| T 7 T e 8
b. FOLEDS:  Josmasesans Iy O o Y T i s v 8
c. ONLAP | cicsesas | | 0 e T e rep 8
C19. Please write any complete sentence on that | CORRECT ...........ooviiiiiininn.. ;
DA s RE. g
NOT ASSESSED (EXPLAIN) ........ D |38
C20. Here is a drawing. Please copy the drawing | CORRECT .....................ooonen. 1
on the same paper exactly as it appears. E\;{ROR 3
NOT ASSESSED (EXPLAIN) ............ 8




D. ACTIVITIES OF DAILY LIVING AND PHYSICAL ACTIVITY
Now, I'd like to ask you about activities that we often do as part of our daily lives. I would like
to know if during the (month before your hip fracture/past month) you needed help with these

activities, or if you could do them without any help.

D1.  Did you need help with eating, for example, serving your food, using | YES ........ 1
utensils, or drinking from a glass or cup? NO ......... 2

D2.  Did you need help preparing meals for yourself, for example makinga | YES ........ 1
hot meal, a sandwich, or a TV dinner or microwaving food? NO ......... 2

D3.  Did you need help bathing, including running the water, washing any | YES ........ 1
part of your body, washing your hair, getting in or out of the tub or NO ... 2
shower?

D4.  Did you need help using the toilet, including adjusting clothing, YES cvn i 1
cleaning yourself, getting onto or off of the toilet, or reminders to,use NO ......... 2
the toilet?

D5.  Did you need help dressing yourself, including getting out of clothes, | YES ........ 1
putting clothes on, fastening clothes together, or putting on shoes? NO ......... 2

D6.  Did you need help getting into or out of bed or a chair? YES ' « s oo s 1

NO ¢ mms o 2

D7. Did you use a cane, walker, or some other form of assistance to help YES u:ewzzmy 1
you walk? NGO .o v e = n oo 2

D8.  Could you walk short distances by yourself within your own home or | YES ........ 1
inside a building? This would include assistance with a cane or NO ......... 2
walker.

D9.  Could you walk longer distances by yourself, that is a block or more? | YES ........ 1
This would include assistance with a cane or walker. NO ......... 2

D10. Were you able to climb 10 or more stairs without help? YES suasmass 1

WNCR e s 2

D11. Did you need help doing light housework such as dusting, washing YES .....e. 1
dishes, sweeping, or doing laundry? NO ......... 2

D12. Did you need any kind of help using the telephone, either answering YES ........ 1
the phone or placing calls? This would include use of an amplifier or NO .ovwnmess 2
larger push button numbers.

D13. Did you need help with shopping for groceries or prescriptions? YES .. .nnns !

[(@ NN PR A 2

D14. Did you need help or reminders to take your medications, other thana | YES ........ 1

120 I 2

pill box?

135
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D15. Did you need anyone to help with managing your finances, such as YES !
paying the bills or balancing your checkbook? NO ......... 2

D16. Could you drive a car by yourself? YES #wns 2 1
NO--x L s 2

D17. Did you receive home delivered meals such as Meals on Wheels? YES: . :sevnun 1
O 2ol v 7 o 2

D18. Did you attend a senior center? VES o b 1
NO' osiwpass 2

D19. Did you eat lunch at a center or participate in a congregate meal YES vvomnens 1
service? NO ......... 2

D20. Did you feel that you had enough contacts with other people? YES .ccivses 1
NOY < cocer s we s = 2
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E. WEIGHT AND HEIGHT HISTORY:

The next series of questions is about your weight and height.

El. CASES: What was your weight at the
time of your hip fracture?

CONTROLS: What is your current
weight?

s f’()UNDSI__”_"_j

E2, CASES: What was your height at the
time of your hip fracture?

CONTROLS: What is your current
height?

.................................. FEETU
INCH IESL"_]

E3. What was your weight at age 18,
around the time that you may have
finished high school?

I’()UNDSUI._"_,

< 1o ?

E4. What was your height at age 182~ FEETU
............................. INCHESUU

& Tha 1 2

H3. What was the most you ever weighed? I’OUNDS' I " I

OTHER THAN WHEN PREGNANT.

a. How old were you at your maximum
weight?

E6. Have you ever lost more than 20
pounds in one year or less for any
reason? OTHER THAN FOLLOWING A
PREGNANCY.

a. What was the most weight that you
have ever lost at one time?

WIS kil glmsis i moela o it s oot v i g o o i) B3 RIS 1

b. Was that weight loss a result of your YES .o iime o s s sisme 5 5 mpns » i s Fisents 1
dieting? NO(SKIPTOES) ......oooiviiiiennn. 2
' PR (BRIBTOBEY «oosionmssesssns bimisan 8

E7. At times that you lost 20 pounds or DD

more, what types of diets did you use?
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ES. Was your weight loss of 20 pounds or | YES (SPECIFY ACTIVITIES BELOW) ....... I
more ever a result of increased IO o s » s i g i Hisins Wi o e z
. - . r IDRE s« i mtoeons s spsavtvans o 2 i shiie i s & 0 s
hysical ac / )
physical activity, work, or exercise? TYPE OF ACTIVITIES:
ES. Was your weight loss of 20 pounds or more ever a result of ...

a. ... surgery? (1o S T SR R S, T 1
O o v/ o s gommm & 3 maes ¥ & ol 5 5.4 09 5 a0 3 e i 2
b. ... feeling blue, sad or depressed? R e e P P E L S R 1
(11 P RO IR P W IR, S 2
c. ...1llness? YES (SPECIFY ILLNESS BELOW) .. ........ 1
NO ed s vams sodime § rs & YO 5auE § 0 & 474 3 i 2

TYPE OF ILLNESS:
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F. PHYSICAL ACTIVITY:

The next questions are related to physical activity.

Fl. In the (year before your hip fracture/past year), how Less than 5 hours per day, or ... 1
many hours each day did you sit while watching TV, a | Between 5-10 hours per day, or . 2
VCR, reading, or while doing other seated activities? More than 10 hours per day ....3
Would you say it was ...

F2. In the (year before your hip fracture/ past year) did you | YES . ..............coonnnn. 1
ever go for walks? This would include times that you | NO(SKIPTOF3) .............. 2
walked for exercise, to visit, shop or while hiking,
fishing, hunting, or golfing.

a / id you take walks?
a. How often did you take walks SOMBER G WAL .. UU
DAY ...... s, 1
PER { WEEK ........o..... 2
MONTH . s ommns ams 3
: o 45 alk e : srapge?
b. How long did you walk each time, on average NANUTES « oo e oo oo l_" " I
3 b : 2l : P
c. How far did you walk each time, on average MRS . s s o I_"_H ﬂ |
(8 CITY BLOCKS = | MILE)
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I’d now like to ask you about several kinds of active work or recreation you may have done at any time in
your adult life, meaning since the age of 18. Since the age of 18 did you ever regularly...

ACTIVITY

(IF NO SKIP
TO NEXT
ACTIVITY)

a. Did youdo
(ACTIVITY) in the
(year before your
hip fracture/past
year)?

(IFNOGOTOC)

b. During that year,
how much time did you
spend doing
(ACTIVITY) per day,
week, month or year?

(GO TO NEXT
ACTIVITY)

MIN. D WMY

c. At what
age did you
stop doing

(ACTIVITY)?

AGE

... do heavy
housework
including
vacuuming,
mopping, scrubbing
floors or sidewalks,
moving furniture or
boxes?

l_" "__l DWMY

UUU years

F4.

... ever do garden or
yard work including
digging, weeding,
cutting grass,
raking, or snow
shoveling?

l__n_.H_JDWMY

LI years

F5.

... ever jog or run?

ULL’ DWMY

UUU years

Fé.

... €Ver use an
exercise bike,

treadmill, or other
exercise machine?

LLH_IDWMY

I__ﬂ__”_j years

BT,

... ever ride a bicycle
outside?

L pw My

LI years
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Since the age of 18, a. Did you do b. During that year, c. At what age
did you ever (ACTIVITY) in the | how much time did you | did you stop
regularly... (year before your | spend doing doing
hip fracture/past (ACTIVITY) per day, (ACTIVITY)?
year)? week, month or year?

(GO TO NEXT
(IFNO SKIP | (IFNO GO TOC) ACTIVITY)
TO NEXT

ACTIVIT
ACTIVITY BEEEE)

YES NO YES NO MIN. D W MY AGE

F8. ... swim laps? 1 2 1 2 UUU DW M Y I_"_JLIyeurs

F9. . .. ever do aerobics l l l DWM Y I__H__"_llycars

classes or aerobic 1 2 |
dance?

|38

F10. ... ever do other
kinds of dancing
including square
dancing, coun 1 2 ] 2
westcrrgf Sw}_ngtr)' LJ__U.__J DWMY I__IUU years
dance, ballroom
dancing or other
kinds?

F11. ..everdo I H l I DWM Y l " " chars

calisthenics or other 1 2 1 2
similar exercises?

F12. .. everdo yoga, Tai- I I DWM Y Lﬂ__ﬂJyems

chi exercise, or other 1 2 1
similar exercise?

N

F13. .. ever ski downhill 1 2 1
or cross-country ski?

LI years

O
€
<
o

(S
)

l_ﬂ_”__l DWMY L_"._JUyears

F14. .. ever play tennis, 1
racquet ball, or
squash?

FIS. .. everlift weights? 1 2 1 2 LLL! pw M v | L years
el )
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G. OCCUPATIONAL HISTORY
The riext group of questions is about work you have had during your life time.

Gl.

What kind of work have you done for the
majority of your working life, for
example, homemaker, farmer, rancher,
electrical engineer, typist, sales clerk?

How old were you when you started
doing this type of work?

How many years did you do this type of
work?

What was the pame of the company or
business?

What kind of business or industry was
this (for example, TV and radio
manufacturing, retail store or work at
home or on a farm)?

What were your most frequent activities
or duties (for example, typing, keeping
account books, selling cars, keeping
house)?

I'd like to know about the activity level
of this job. Did you ...

RESPONSE 3: WOULD CAUSE A SLIGHT
INCREASE IN HEART RATE AND LIGHT
PERSPIRATION.

RESPONSE 4: WOULD CAUSE A
SUBSTANTIAL INCREASE IN HEART RATE
AND HEAVY PERSPIRATION

KIND OF WORK

ENNEREREN

AGE IN YEARS

NUMBER.OF YEARS . . os oo ciism siemss
(IF HOMEMAKER, SKIP TO Gle)

HEEN

NAME OF COMPANY OR BUSINESS

RN

KIND OF BUSINESS

HEEN
N
Lo

o

Usually sit with only minimal standing and
walking, or
Stand or walk most of your working time,
BE cocenss 5 U irmraps s el o BASELEENE SRR 303 2
Carry loads less than ten pounds or walk
continuously most of your working hours,
O e It e oy e o o Soe 3
Carry loads of ten pounds or more, walk
briskly, climb or dig most of your working
HOMTSE sy e how e e o, e e Y 4




G2.

Has there been another kind of work you

have done for 5 or more years? (NOT
NECESSARILY CONSECUTIVE YEARS)

What kind of work was that?

How old were you when you started doing
this type of work?

How many years did you do this type of
work?

What was the name of the company or
business?

What kind of business or industry was
this (for example, TV and radio
manufacturing, retail store or work at
home or on a farm)?

What were your most frequent activities
or duties (for example, typing, keeping
account books, selling cars, keeping
house)?

I'd like to know about the activity level of
this job. Did you ...

RESPONSE 3: WOULD CAUSE A SLIGHT
INCREASE IN HEART RATE AND LIGHT
PERSPIRATION.

RESPONSE 4: WOULD CAUSE A
SUBSTANTIAL INCREASE IN HEART RATE
AND HEAVY PERSPIRATION

YES
NO(SKIPTOGA) .. . v osssssesssssasmuass :)

KIND OF WORK

OOO0000000

AGE IN YEARS

NUMBER OF YEARS . i ucs o smesvmevues
(IF HOMEMAKER, SKIP TO G2f)

NN

NAME OF COMPANY OR BUSINESS

DOo00

KIND OF BUSINESS

Is

NN EN
2,

NN
3.

HEEN

Usually sit with only minimal standing and

WaAlKINE, (0T . s 505, 3.5 womis dis s o i 5+ st 1
Stand or walk most of your working time,
OF 15 1o o041 w58 5958 & S B e, e o allo s oy 81 2

Carry loads less than ten pounds or walk
continuously most of your working hours,
o] AR R s R 3
Carry loads of ten pounds or more, walk
briskly, climb or dig most of your working
HOMES 5 o bt v 5 5 0 5 510 sty 20 5 0 oot o 4
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Has there been another kind of work
you have done for 5 or more years?

What kind of work was that?

How old were you when you started
doing this type of work?

* How many years did you do this type of

work?

What was the name of the company or
business?

What kind of business or industry was
this (for example, TV and radio
manufacturing, retail store or work at
home or on a farm)?

What were your most frequent activities
or duties (for example, typing, keeping
account books, selling cars, keeping
house)? -

I'd like to know about the activity level
of this job. Did you ...

RESPONSE 3: WOULD CAUSE A SLIGHT
INCREASE IN HEART RATE AND LIGHT
PERSPIRATION.

RESPONSE 4: WOULD CAUSE A
SUBSTANTIAL INCREASE IN HEART
RATE AND HEAVY PERSPIRATION

SPERE .l s o a0 Srncie s 5 RN S 1
NO SKIPTO GA) + v vnvvvrnannnmmnnsnsansss 2

KIND OF WORK

OOoCOO000on

AGE IN YEARS: .::szpmesaspmms swe o

NUMBEROF YEARS . ....cocviivnninn.n I__"_I
(IF HOMEMAKER, SKIP TO G3f)

Do

NAME OF COMPANY OR BUSINESS

AnEN

1.

AN
2,

HEEN
3

D000

Usually sit with only minimal standing and

WALKINE, OF o cose oo s 87905 0 siimin pa o 1
Stand or walk most of your working time,

G4.

What was your employment status (at
the time of your hip fracture/during the
last month)? Were you...

O 5 3 o 5 o6 o 5108 AT BB 1 e S 81 w18 2
Carry loads less than ten pounds or walk
continuously most of your working hours,

OFF s s Bipnertin s sosios siie Bob okt 9o, £ B by ol 3
Carry loads of ten pounds or more, walk
briskly, climb or dig most of your working
TONIES: 5 s o 160 ot 5 508 s o/ o 4
Employed . s osaecns vowosmansninssinges 1
RBHEEA .o s i s s 06 8 806 o 5 s 2
A homMEMaKET « v v v vmsmmssissisnsspeos 3
Able to work but unemployed .......... 4
Disabled and unable to work ........... 5
Orsomethingelse ................... 6

SPECIFY:
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H. NUTRITIONAL ASSESSMENT
The next part of the interview is an activity that will help us find out about your diet.

Hl. ADMINISTER PICSORT FOOD FREQUENCY
QUESTIONNAIRE
H2. What kind of oil, fat or shortening do you OILALIST MAIN TYPE)! v s 6w 1
usually cook with? (MARK 1 CHOICE.) L e
SOFT OR TUB MARGARINE ........ 2
STICK MARGARINE .. ............. 3
BUTRTER, o% - sl crizenmsny s ome s j-ies 4
LARD, FATBACK, BACON FAT ..... 5
VEGETABLE SHORTENING ........ 6
PAM ORNO OIL: . s s wsons s ovm 5 svaps » 7
DON'TCOOUK <.c : os:x s5i5 5 wmes 5. 00 sons 5 8
BHES e soneionn s iomraet mamine gumites » ocoismsnimiateP s 98
H3. What kind of oil, fat or shortening do you OIL(LISTMAINTYPE) ............ 1
usually add to vegetables, potatoes, and SOQ‘(PC})EROF OILI\iiARGARJNE 7
2 2 = > TUB ; o S
breads or rolls? (MARK | CHOICE.) STICK MARGARINE « . .« o ..o 3
BUTTER. : o s sssamms aive o508 3 856 508 4
LARD, FATBACK, BACON FAT ..... 5
PAMORNOGIL. .. cvwswns o s wism s o 6
DONTADDEFAT . sww s um s saws vossl s s 7
B =55 5 mmE s 50 8 K054 S KBRS 98
H4. Thinking back to your youn
& baieke o one yonnger yeors, Kow GLASSES PER WEEK .......... L1
often per week did you drink an 8 ounce glass
of milk when you were 18 years old, or
around the time you may have finished high
school?
HS. Please tell me if you have ever avoided any of the following foods in your diet, for

any reason, for a year or more. Have you ever avoided ...

a. ... all red meat, that is beef, pork, and lamb? YES (SPECIFY NUMBER OF YEARS) . 1
5 SN O > 2
NUMBER OF YEARS .. ......... I_"_j
b. ... chicken and turkey? YES (SPECIFY NUMBER OF YEARS) . 1
MO ciismnis 32 e wpe s age e s g s ¢ 2
NUMBER OF YEARS ;s s wisis s I_IU

YES (SPECIFY NUMBER OF YEARS) . |

c. .. fish?
NG oo 5 S i oot s RS R SRR IR 2

NUMBER OF YEARS . 505 < siav a4 UU




d.

e.

i

... eggs?

... milk?

... other dairy products, that is cheese, yogurt
and ice cream?

YES (SPECIFY NUMBER OF YEARS) . |

NEY L I o et B W oot o 2 s 2
NUMBEROFYEARS ........... UI__J
YES (SPECIFY NUMBER OF YEARS) . 1
R e eyt o g e e Eorons 2
NUMBER OF YEARS . .. o woeie v |__"_,

YES (SPECIFY NUMBER OF YEARS) . |
O fopam i sire Srros 1 SR MBS t 2

NUMBER OF YEARS ... ..o0000 UU
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J. DIETARY SUPPLEMENTS:
Now, I would like to ask you about your use of dietary supplements in the (year before your hip

fracture/past year). Would you please take out any bottles of vitamins, minerals, or other
dietary supplements that you have taken.

J1. Did you regularly take multi NEEEL o o vt e oa oS e Tl DY e 05 U 1
vitamin/mineral supplements in the HOMSKIFTO J2) . osnmansimsmmermoninnns %
(year before your hip fracture/past
year)?

What specific brand or brands of BRAND AND TYPE:
multivitamin/minerals do you use? DDDD
ASK FOR THE BOTTLES AND
RECORD FULL NAME OF BRAND AND DDDD
i o000
How e you taken
iy years have youtak NUMBER OF YEARS ... ... ooevenn . L1
multivitamin/minerals?
/ i a 2
e NUMBER OF TIMES ... .. .\ovoeenn-. LI
DAY o5 sime s vntams, erle ssmst <o omme 2 & 1
PERT WEEE e nsn —ini sasmssis nesins )
PAONTHL ccdlin soncaviscs afbersrninsnten nmFasiaSIsss & 3
VBAR: oo s opsmnsns s s, 250805 5858 4
| 5] P S o T 8
12 Other than a multivitamin/mineral, did | YES ............... i ¢ e o RS 1
NO(SKIP TOIS) 555 & sl 2350 0m sistam fosons o vt wr 2

you regularly take any combination of
two or more vitamins or minerals that
came in a single pill in the (year before
your hip fracture/past year)?

What specific brand and type of
combination dietary supplement do
you use? ASK FOR THE BOTTLES AND
RECORD FULL NAME OR BRAND AND
TYPE.

How many years have you taken this
combination dietary supplement?

How often did you take them?

BRAND AND TYPE:

NUMBER OF YEARS ... ... ooveann. UU
NUMBER OF TIMES . ... ......coo... UU
BRARE st o 5 o Sl 8 i 005 52 I
PREE BB i siwsen oos mwmiiing s o83 - od 2
MONTH . eoeeeeeeee e 3
TEAR. 400 Dol b 5 witcn 2300 M0 4
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J3.

Did you regularly take any other

RS T N el N o S A 1

combination dietary supplement in the | NO(SKIPTOJS)......onnnn :
(year before your hip fracture/past
year)?
What specific brand and type of BRAND AND TYPE:
combination dietary supplement do DDDD
you use? ASK FOR THE BOTTLES AND £
RECORD FULL NAME OR BRAND AND DDDD
TYPE.
How many years have you taken this L Ul_]
combination dietary supplement?
low often di e /s .
ARraRenid Fols Tt NUMBEROFTIMES ................. l__"_‘
57 OO e S 1
PER{ WEEK ......ooooururiininnnen... 2
OB .oooes & 2uti 25 505 % 855 5 0b ks s 3
WA, 5 sicinin s wmm o amssu s w0 6 oy ¥ s o 4
DIC o s sosws 5w s 2 o9 5 § 8 5000 5081 5 9505 7 S1600 8 i 5% 8
J4. Did you regularly take any other WES nx 5 im0 5me 8590 3 £ 85308 5 5,50 A0 5 505 £ Wi & 1
NOUSIKIP TOUSY . o orocn s poes ks 210 s 20 & 275 s 2

combination dietary supplement in the
(year before your hip fracture/past
year)?

What specific brand and type of
combination dietary supplement do
you use? ASK FOR THE BOTTLES AND
RECORD FULL NAME OR BRAND AND
TYPE.

How many years have you taken this
combination dietary supplement?

How often did you take them?

BRAND AND TYPE:

NUMBER OF YEARS ................. UU
NUMBER OF TIMES ................. UU
(571 R SR 1
PER{ WEEK ........ooomvunianneennnn. 2
MONTH ..o 3
FBBERL oo sigroncs s s P B i o 5500 4
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Now, I am going to ask you about individual vitamins, minerals, and other dietary supplements that you
take by themselves. I would also like to know the strength or dose of the dietary supplement and how
often you took them. You don’t need to tell me again about the vitamins, minerals, and other dietary

supplements we’ve already recorded.

a.
In the (year before your hip
fracture/past year) did you
regularly take...

IF NO SKIP TO NEXT VITAMIN

b.

How many years
have you taken
(VITAMIN)?

al
How often did you take
them?

d.
What dose did you
usually take each time?

35 YES

NUMBER OF

NUMBER OF TIMES Lﬂ_J

DOSEINIU .. UUUUU

NO ... 2
e e vears.. LI
o DAY .......... I | Less THAN 8000TU .. .... 1
PER{ WEEK ........ 2 [ 8,000TO 13,0001U ...... 2
MONTH .. ..... 3| 13,001 TO 22,0001U .. .. .. 3
YEAR ......... 4 | 22,001 IU OR MORE ... .. 4
DK oo 8 | DK oo 8
J6 YES . . 1 | NUMBER OF LLJ LU_U_J
NO g NUMBER OF TIMES DOSEINTU ..
" vears.. LI
Starargiac DAY .......... I | LESS THAN 5,0001U ... .. 1
PER{ WEEK ........ 2 | 5,000 TO 10,000TU .. ... .. 2
MONTH ....... 3 | 10,001 TO 25,0001U . ... .. 3
YEAR ......... 4 | 25,001 IU OR MORE ..... 4
DK oo 8 | DK oo 8
17. YES ..... 1 | NUMBER OF
ND 5 xumeer of Tives L | pose mma . LI LI
o e, LLILL
A DAY ... ....... 1 | LESS THAN 400 MG ... .. I
PER{ WEEK ...... . 2 | 400 TO700MG .......... 2
MONTH ... ... 3 (701 TO1300MG ... ..... 3
YEAR .........4 | 1301 MG ORMORE . ..... 4
DK oo 8 |DK oo 8
18. YES I | NUMBER OF
NG 7 sumeer of Tives L] | poseviu . LILLLLI
. e, L1
Ap DAY ... 1 | LESSTHAN 100U . ..... 1
PER{ WEEK ........2|100TOS00TU ... ........ 2
MONTH ....... 3 {501 TO10001U .......... 3
YEAR .. ....... 4 | 1001 TU OR MORE . .. ... 4
o) ST B DR it s o2 8 5w .8
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a.
In the (year before your hip
fracture/past year) did you
regularly take...

IF NO SKIP TO NEXT VITAMIN

b.

How many years
have you taken
(VITAMIN)?

G
How often did you take
them?

d.
What dose did you
usually take each time?

19. YES ..... | | NUMBER OF
S g NUMBER OF TIMES LILI| pose mme . L
e vuans. . 1L ]
alcium
i DAY ... | | LESS THAN 400 MG ..... 1
PER{ WEEK 2 | 400 TO 900 MG . ......... 2
MONTH . ...... 3 {901 TO 1300MG ......... 3
YEAR ......... 4 | 1301 MG OR MORE ... ... 4
o) ST 8 | DK oo 8
j10. YES ..... 1 | NUMBER OF
B » NUMBER OF TIMES LI | posemmu .. EEERN
— YEARS . . LA
1 11N
s DAY ..o | | LESS THAN200TU ...... 1
PER{ WEEK ........ 2| 200 TO400TU .. ... .. 2
MONTH ....... 3| 401 TO1,000TU ......... 3
YEAR .. ....... 4 | 1,001 TUORMORE ...... 4
DK oo 8 | DK oo 8
J11. VES ean's 1 | NUMBER OF
Ry o . NUMBER OF TIMES LI | posemmo ... LAAR
P ic S veans.. LLIL
1am
ML DAY ..ooennn.. | | LESS THAN 10MG ...... 1
PER{ WEEK ........ 2| 10TOSOMG .. .o.vve. .. 2
MONTH ....... 3|51 TO100MG «..venen ... 3
YEAR ......... 4 | 101 MG OR MORE ....... 4
DK oo RLDE .ot crncn i 8
J12. YES ..... | | NUMBER OF
St 5 NUMBER OF TIMES LLJ| posemco ... L
SR e, L]
a— AL o5 | | LESS THAN 20 MCG ... 1
PER{ WEEK ........ 2 | 20TO 100MCG ... .. 3
MONTH ....... 3| 101 TO250MCG ........ 3
YEAR ......... 4 | 251 MCG OR MORE ... . .. 4
DK oo o o7 I N 8

J13.

Niacin

NUMBER OF

YEARS .. UUU

DAY ...ooo.... I
PER{ WEEK ........ 9
MONTH ....... 3
YEAR ......... 4
EHIE. oo i e ) SN 8

DOSEINMG ...

LESS THAN 20 MG

20 MG TOS0MG . ...o0is 2
51 TO 100MG .....co0-m0 3
10l MGORMORE .......4
VK oo i s s 8
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a. b. c. d.

In the (year before you hip How many years | How often did you take What dose did you
fracture/past year) did you have you taken them? usually take each time?
regularly take... (VITAMIN)?

IF NO SKIP TO NEXT VITAMIN

Al ;(L)S """ i e o NUMBER OF TIMES UU DOSE MCG UUUUU
""" B YEARS..UU.U

Folic Acid
DAY .......... I | LESS THAN 300 MCG .. .. 1
PER{ WEEK ......:: 2 {300 TO400 MCG . ....... 2
MONTH ....... 31401 TOB00MCG ........ 3
YEAR......... 4 | 801 MCG ORMORE.. ... .. 4
DK .ooeinevnneneinnn.. BLIHDIE (2o totitcnomesmd Srfomsnsensunns S 8

J15. VES . ois I | NUMBER OF
NO ... 2 numper or ives L] | posemes . LILILLY
vears.. L1 1] ]

Selenium DAY opast wis 1 [ LESS THAN 80 MCG ... .. 1

PER{  WEEK ........ 2 |80 TO130MCG ......... 2

MONTH....c.oco s w5 31131 TO250MCG ........ 3

ORI 7 5 5,8 S 4 [ 251 MCG OR MORE . . .4

DK, somansinmamnionmess 5 2 B (8 5) R R I 8

I16. :gg o 2' RUMBERCE U NUMBER OF TIMES ULJ DOSEINMG ... ... I_.LL]
o YEARS .. LU

0.3 (R I | LESSTHAN25MG ...... 1

PER{ WEEK ........ 2[25TOT5MG ... .. 2

MONTH - ... . ... 3(76TO100MG ........... 3

YEAR o6 a5 5000 41101 MGORMORE ....... 4

101 SN T B I L3 1) - S 8

117 YES ..... I | NUMBER OF
NO ... . 2 wumper oF Tives || | posemms . LI
vears.. LILILI

d J
Magnesium DAY 3 40 1 | LESS THAN200 MG ..... 1
PER{ WEEK ........ 2 1200 TO300MG .......... 2
MONTH ....... 3 | 301 TO400MG . ......... 3
YEAR o5 o v 4 | 401 MGORMORE ....... 4
L BIDE ..o i 8

e :(r)s ‘ j:f; N[?MBER(E,UU NUMBER OF TIMES UU DOSE IN MG .. UU[_"_I
YEARS . .

R DAY . wminsis I'| LESS THAN25MG ...... |
PER{ WEEK .i.uocs 2L ISTOTSMG < ovvinnonnn 2

MONTH ....... 3/76 TO100MG ........... 3

YEAR......... 4 [ |0l MGORMORE ....... 4

| ) R N S 8| DK ... .. 8
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<

J19. In the (year before your hip YES 5 sapnprnesnaess sy s vane s ey
Easkure/past year) did vou regularly NO(SKIPTOJ20) .. ..o 2
take herbal preparations?

a.  What specific brand and type of herbal | BRAND AND TYPE:

preparation do you use? ASK FOR THE DDDD

BOTTLES AND RECORD FULL NAMEOR | ~
BRAND AND TYPE. DDDD

. ma{)y XCMS din Fou toke hisrtial NUMBER OF YEARS . ...x.cocm e scnsmace UU[_I
preparations?
- o e 2
e NUMBEROFTIMES ........c.cco..... UU
B G e o e Ry g, 1
PER{  WEEL ..o ous e e nisimpmsiitissisto s 155 2
NMONITH ..« & 50550 b sm m e A s s 3
YEAR ¢ 252595555 i msismehasmngs 3 s 4
B 5555 wmssreames 8 055 0as ¥ 0w asasae s 8
J20. In the (year before your hip
fracture/past year) did you regularly
take...
a. Any other nutritional supplement? YES (SPECIFY BELOW) .................. ;
- (15 S Bl SU S e R P R 17

BRAND AND TYPE:




K. MEDICATION HISTORY:

Now I would like to ask you about medications you have taken.

K1, During the (year before your hip I MESE Seyaeres Tt A R e e I
fracture/past year), have you taken any N(:) """"""""""""""""""" 2
medications that were prescribed for gi\ D e e L (o ;
you or were prescribed for someone
else and given to you by family
members or friends?

K2. . We are also interested in other YES s i s shtin U o et i e I
medications that do not require a N(‘) """""""""""""""""""" 2
prescription, such as aspirin, other g}}\ """"""""""""""""""""" ;
pain killers, laxatives, cold medicines, | oo
or herbal medicines. During the (year
before your hip fracture/past year),
have you taken any non-prescription
medications?

PO YES{CONTINUIEY ... conis tmeio oo s s sie 1
0 NO(SKIP TOKG), - - woning aiss s sms b 3 srms, & 2
K3. May I please see all the prescription

and non-prescription medication
(containers) that you used in the (year
before your hip fracture/past year)?

LET R GATHER MEDICATIONS.

Let’s put them into two separate piles.

SEPARATE THE PRESCRIPTION FROM THE NON-PRESCRIPTION
DRUGS. LIST ALL PRESCRIPTION MEDICATIONS ACROSS ROW A ON
THE MEDICATION INVENTORY.

K4. Are there any other prescription
medications you’ve used in the (year
before your hip fracture/past year) that
you don’t have here?

LIST ANY ADDITIONAL PRESCRIPTION MEDICATIONS ACROSS ROW
A ON THE MEDICATION INVENTORY. RECORD OR ASK B-H FOR ALL

PRESCRIPTION MEDICATIONS LISTED.
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KS5.

Now I would also like to ask you
about the non-prescription
medications that you have taken in the
(year before your hip fracture/past
year). First, let me list the non-
prescription medications you have
here.

LIST ALL NON-PRESCRIPTION MEDICATIONS PROVIDED ON THE

MEDICATION INVENTORY.

K5a.

Are there any other non-prescription
medications that you’ve taken in the
(year before your hip fracture/past
year) that you don’t have a bottle for?

LIST ANY ADDITIONAL NON-PRESCRIPTION MEDICATIONS ACROSS
ROW A AND RECORD OR ASK B-H FOR ALL NON-PRESCRIPTION

MEDICATIONS.

K6.

* INTERVIEWER CHECKPOINT: -

I would like you to think very
carefully over your past and try to
remember if you have ever been
bothered by any of these illnesses or
problems...

...headaches or migraine headaches?

... Joint pain or back pain, including
arthritis, gout, bursitis, rheumatism, or
other joint pain?

...pain from injuries or operations, or
other medical procedures or chronic
conditions?

SHOW DRUG CARD I

sow W

‘IF SUBJECT ANSWERED NO TO'ALL CONDIT]ONS IN K6, SKIP TO K9.

K7.

Please look at this card. It is a list of
medications that are often taken for
the painful or inflammatory conditions
that we just discussed. Can you read
the names of the drugs without
difficulty?

YES (ALLOW SUBJECT TO LOOK AT LIST) .
NO (READ ALOUD TO SUBJECT) . ..........
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K8. You don't have to tell me again about | YES . ... .ocuiimunsimme i s mun s o s
your medications that we already % 2
recorded. Could you please tell me if],
in the (year before your hip
fracture/past year), you have ever used
any of the medications on this card
regularly?

AS EACH MEDICATION IS REPORTED BY RESPONDENT, RECORD ON
MEDICATION INVENTORY AND ASK QUESTIONS B-H FOR EACH
MEDICATION.

I[F RESPONDENT CAN NOT READ, CONTINUE TO READ ENTIRE LIST
UNTIL R REPORTS ALL USAGE FOR DRUGS ON THIS CARD.

K9\ Now I would like to ask you about
some stomach, bowel or
gastrointestinal problems. Have you
ever had a problem with...

a. ...ulcers, heartburn or indigestion? SRS SR RS S e B e e e R e s e
NO. o iis srvmesns e dtasimsrgs i o e Fsis e 2

b. ...gastritis, esophagitis, reflux or hiatal | YES ....cocivuiivinivsinnicsissimnusenes 1
hernia? INGL e e 0 s et oo e ARG e e 2

c. ..irritable bowel syndrome, YES .uinevmsomintvans sy smiepmessass 1
N rcsnmme watie Somem Do ane s R A SR SR . 2

constipation, diarrhea or other
stomach or bowel problems?

. INTERVIEWER CHECKPOINT:

-

i lF SUBJECT ANSWERED NO TO ALL CONDITIONS IN K9, GO TO Kll
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SHOW DRUG CARD II

K10. Remember, you don't have to tell me | YES ..onoisnciiinoiiime vnn I
about the medications we have already | NO - -vovvvviooiioiin 2
recorded. After we have read this list,
could you please tell me if, in the
(year before your hip fracture/past
year), you have ever used any of the
medications on this card regularly for
any of the stomach, bowel, or
digestive conditions we just talked
about?

AS EACH MEDICATION IS REPORTED BY RESPONDENT, RECORD ON
MEDICATION INVENTORY AND ASK QUESTIONS B-H FOR EACH
MEDICATION.

KI11. Have you ever had problems with...

a. hay fevcr’ Scasonal a”ergies or YES .................................... 1
asthma? | {0 S N TN 0 O S S E N ie. MR W HEWN 2

b. ...chronic colds, bronchitis, sinus YES s mninidisidl o gni Silatin s s s amsloie Sam 1
problems or pneumonia? IO 5% e Erac s & A e Sorcln s ¥ aptis chaecte o e 2

¢. Have you had emphysemaor chronie | YES sizseissms s mstmmas amis ans s aioias baes s s 1
NOLE S Slor < on: 7 sEr e r T Lm s § B oA T ure s 2 2

obstructive pulmonary disease?

INTERVIEWER CHECKPOINT

SHOW DRUG CARD II1

-IF SUBJECT ANSWERED NOTO ALL—&CO\DITIONS lN K11 GO TOK13.

K12.

Here is another drug card.

Remember, you don't have to tell me
again about the medications we have
already recorded. After we have read
this list, could you please tell me if, in
the (year before your hip fracture/past
year), you have ever used any of the
medicines on this card regularly?

AS EACH MEDICATION IS REPORTED BY RESPONDENT, RECORD ON
MEDICATION INVENTORY AND ASK QUESTIONS B-H FOR EACH

MEDICATION.
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K13, Now, I would like to ask about
problems people often have with
sleep, their nerves, or their mood.
Have you ever ...

a. ... had sleep problems, anxiety or YES oooviiii l
N i s ol o o B i o v D 0 s 9o 2
nerve problems?

b. ... been sad, felt blue, down or VES amem e s s fe ot o Wl ety Rt ot 1
depressed for two weeks or more? NO wosssimuiassnassanssmssssm s osn i o 2
¢. ...had manic-depression, bipolar YEE! o iowbncnvratssons sescesbrscniiaom s s L)
. » . o
disorder, schizophrenia or other NO (oo =

mental health problems?
d. ..had seizures or convulsions? Vo SRR T SR N TR e e 1

SHOW DRUG CARD IV

K14. Here is another drug card. After we YES| i scmialaastars i o e o s i 4w st e i minn
have read this list, could you please
tell me if, in the (year before your hip
fracture/past year), you have ever used
any of the medications on this card
regularly?

AS EACH MEDICATION IS REPORTED BY RESPONDENT, RECORD ON
MEDICATION INVENTORY AND ASK QUESTIONS B-H FOR EACH
MEDICATION.




L. MEDICAL HISTORY:

L1, Has a doctor ever told you that you had WS e oromn e e sie il Gt TRt R S 1
osteoporosis or bone oss? Qsteoporosis gg (giig _18 3) """"""""" ;
includes broken bones due to bone loss and ( e
thinning of bones that occurs with aging, loss
of height because of bone loss in the spine, or
a “Dowager’s hump” in the spine because of
bone loss.

a. How old e hat
were you When you were told tha LT UUU
you had osteoporosis?
b. Did you receive medical treatment or b o s o e R R SR T Y 1
medication for osteoporosis? NO(SKIPTOL2) ...ovovvenannnn.. 2
DI o s umme smmires sie o a5 sais e o/ 3 8
c. Are there any medications that you have WES (G HOIMIY.. 2 55 5 B aienabinss 1
taken for osteoporosis (in the year before your NO o 2
hip fracture/past year) that you have not told
me about?
L2. Has a doctor ever told you that you had YES ..oovvniniiiiiiiiiiiiiin 1
arthiritia? NO(SKIPTOL3) .....vviinnnnn.. 2
DEASKIPTOLRY) . .k nasmmessmehans 8
a. What type of arthritis did you have? Was it... | Osteoarthritis ................ 1
Rheumatoid arthritis .......... 2
Both osteoarthritis and rheumatoid
ATERTINS oo eivemtin e b wrss oo 3
Other (SPECIFY BELOW) ..... 4
DK 5 600 m50m 500 o o0 & 5155 56605 3 8
b. Did you have arthritis in your hip joint(s)? R S e e 1
N OF e ot ST A8 e T femenseve 2
DK smronims s 5055 50nls wbsiisniess 575 s A 8
c. Did you have arthritis in your knee(s)? P e R R S 1
DD o Srmen P e B e BBy ey il 2
DI vt oomath sters & =it Sl e mn it e 8
d. Did you have arthritis in your feet? R e B e L B e 1
G IR N e T, KT Y TR 2
B e on st d.s than s i 55 S 8
d. Did you have arthritis in your hand(s)? NI o MR o 1
151 { O R ey SRR AT R . 2

158




e.  Did you have arthritis in your elbow(s)? YES oot !
DN 0 o & e e 5 e 5 5 S R A B 2
D e oy e | e el M - o e 8
f. Did you have arthritis in your shoulder(s)? WBS 5 < omin S el s s Bl 58 & iy 1
NO . ociexz i smmesios omes s s 2
[EC e oo e 52 v 5 0 2 B o tamelee, et LY 8
g. Did you have arthritis in your spine or back? | YES ............ .. ... . ... !
DO, ST M o oW, 88 T S s 2
BUE v maie st s e e ey b 8
h.  How old were you when you were first told U' ' J
e AGEINYEARS .. .oviwnvn. |1

that you had arthritis? '
1. Did you receive medical treatment or WS ot oo Mo ¢ S8 s ls i 1
medication for your arthritis? NO (SKIPTOL3) ..o, .. )
JIRE & e s i it e a5 s, 51 e el vl 8

J. Are there any medications that you have WS ORIOIMIS ok 08B« S Becayons 8 1
taken for arthritis (in the year before your hip | NO ---oooooiiiiiinns 2
fracture/past year) you have not told me
about?

L3. Has a doctor ever told you that you had high | ¥ES ...ooviiiiinieniniiiiraionn, 1
blood pressure or hypertension? NO (SKIPTOL4) ..............oos 2
DK(SKIPTOLA4) ......covvruennnn. 8

a. How old were you when you were told tlext RIS . I_".JI._]
you had high blood pressure or hypertension?

b. Did you receive medical treatment or YES) e st mm blin ta s mmm s sy i 1
medication for high blood pressure or II;J}C\) BKIPTOLA) «o v sinsssmnsnns s z
hypertension? | DK

c. Are there any medications that you have YES(GOTOMD................... 1
taken for high blood pressure (in the year NO .o 2
before your hip fracture/past year) you have
not told mc about?

L4. Has a doctor ever told you that you had a VD! oo Sos MEn AT 5 i o TS 1
A NO(SKIPTOLS) - euvvcvnnuransnnn 2
DK (SKIP'POLS) svosmwammnsss . 8
a. How old were you when you were told that
y s s AGENYEARS .. ... LI
you had a heart attack?

b. Did you receive medical treatment or YES v stisars damimen s smes b e 1
medication for your heart attack? NO(SKIPTOLS) ...t 2

TG o a Pt e o A B 8

c. Are there any medications you have taken for | YES(GOTOMI)............... ... !

T 5 e e n. 5t o Fir By P cmpn e 5 2

your heart attack (in the year before your hip
fracture/past year) you have not told me
about?
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L§. Has a doctor ever told you that you had a A S S TR RE P TN 1
stroke? NO (SKIPTOLEY « s v v i vomsnnossnes 2
' DI (BKIPTO L) ;oo iorsomssmesnss 8
. How w Id that
a. How old were y(?u when you were to AR L L”_JU
you had a stroke?
b.  Did you receive medical treatment or WES < o wsaivn 2 v s s < byt o |
medication for your stroke? NO(SKIPTOL6) ................ -2
BHC, 2os 0 0 it 8 ot ¥ 0 sest o ln o e 8
c. Are there any medications you have taken for | YES(GOTOMI)................... !
your stroke (in the year before your hip NO o 2
fracture/past year) you have not told me
about?
L6. Has a doctor ever told you that you had WED oo et e arens ¢ Sdips Simis s avfs sl 1
diabetes? NO (SKIPTOL7) ..., .. 2
DK (SKIPTOLT7) v.ccuvrrcnineennnen 8
a. Howold ou when you were told that
al \fvere W SRR 4 AGEINYEARS ....c.ouue.. I_ﬂ_.”_.l
you had diabetes?
b. Did you receive medical treatment or WS 2t ohers s s o 5 i 558,18 S, s Gl 1
medication for your diabetes? NQ (SKIPTOL7) ......ovnnininn.n, 2
. | B} <= ST SR N RS LY SN Y 8
c. Are there any medications you have taken for | YES(GOTOMI................... 1
INCY: 4 s eanboos s s s s s s 50 Sevid b 2

your diabetes (in the year before your hip
fracture/past year) you have not told me
about?




L7, Has a doctor ever told you that you had WS ol s e e v S e e I
cancer? NO(SKIPTOLS) .................. 3
DK (SKIPTOLS) ......oovveeen... 8
a.  What type of cancer was it (PRIMARY SITE)? DDD
b. How old were you when you were told that AGEIN YEARS . ... ... | " I l
you had this type of cancer?
c. Did you receive medical treatment for this YES.,. wiuvim s s Sslonapstlng vt 1
type of cancer? 1 M N, 2
d. Did you have another type of cancer? WES's ot m s iafbmton s sibto i os 4 A 1
NOSKIP TOLTY vimwasmn cuvmansvas 2
e. What type of cancer was it (PRIMARY SITE)? DDD
f. Ho / / / /
w old were you when you were told that AGE IN YEARS . . . . ... I " " '
you had this type of cancer?
g. Did you receive medical treatment for this YES:: sonsanimnsoie s vstios vloins sato s 1
type of cancer? o 2
h.  Did you have another type of cancer? TEO e sl wsmismmsinsis s 1
NOSKIPTOLZ) . < ivie v toimsivias inwmie 2
i. What type of cancer was it (PRIMARY SITE)? DDD
j. Howold were you when you were told that AGE IN YEARS . . . . . ... .. | n ﬂ I
you had this type of cancer?
k. Did you receive medical treatment for this YES v sisims s smime s oo srscpiion s wiors 415 ao0m 1
type of cancer? IOV oot e Vs #5¥ et s st R 2
I Are there any medications you have taken for | YES(GOTOMD................... 1
your cancer (in the year before your hip NO covrsmmenmmms smnsmssrsme s -
fracture/past year) you have not told me
about?
L8. Has a doctor ever told you that you had YES ....ccvscmmiiiniiiniiinisnes 1
kidney disease? NO(SKIPTOLY) .................. 2
y DK (SKIPTOLY) .................. 8
a. How old were you when you were told that AGE IN YEARS . . ... | ﬂ " l
you had kidney disease?
b. Did you receive medical treatment or YES ..oovviii 1
medication for your kidney disease? S}Cz ERIE TG = v s s vis g s ;
c. Are there any medications you have taken for | YES(GOTOMI)................... 1
IO s & s wizee 5 sy suale: = 5 Bee & 5 Wi 3 W 1 506 2

your kidney disease (in the year before your
hip fracture/past year) you have not told me
about?
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Lo,

(WOMEN ONLY) Has a doctor ever told you
that you had endometriosis?

MRS T el St en v mo om0 pr A R e o |
NO (SKIP TOLIG): . « s« i s oo w3 0 .
DK (SKIPTOLIO) « cocvasmmssiiin .. 8

your thyroid disease or goiter (in the year
before your hip fracture/past year) you have
not told me about?

a. How old were you when you w 1 that
ld were you .1%n you were told th AGE IN YEARS .. . |
you had endometriosis?
b.  Did you receive medical treatment or YES, e s i smny s R o
medication for your endometriosis? gg (SKIPTOLIO) -..eonninnnnn, i
c. Are there any medications you have taken for | YES(GOTOMI)................... I
your endornetriosis (in the year before your NO wsicsam s smines vt v s 2
hip fracture/past year) you have not told me
about?
L10. Has a doctor ever told you that you needed YES ..cuinerioniimirmi g s 1
“blood thinners?” NO (SKIPTOLITY ; cois simienist orn sine o 2
DK(SKIPTOLII) ................. 8
a. How old were you when you were told that
EE R e R AGEIN YEARS ............ LI
you needed “blood thinners?
b. Did you receive medical treatment or BB nre im0 R s P sk e o1, S I
medication to thin your blood? NOSKIPTOLLL) ...cooevvnnnnnnn. 2
DX o ciions vomss dinvsing s wswrs sy s 6 nes 8
c. Are there any medications you have takento | YES(GOTOMD................... I
thin your blood (in the year before your hip NO ..o 2
fracture/past year) you have not told me
about?
L1l Has a doctor ever told you that you had WES! cion s ai ieisin sims 500 15 s misionmos ot 1
thyroid disease or goiter? PQUSEIR PO LAY oo i o g i R
DK (SKIP TOLI2Y: o v. vivins s smmgnss s 8
a. Howold were you when you were told that . e UUU
you had thyroid disease or goiter?
b. Did you receive medical treatment or YES: «ovvie siomee i mmistiis e is s 1
medication for your thyroid disease or goiter? gg GKIPTOLI2) . coviincannrannn é
c. Are there any medications you have taken for | YES(GOTOMD)................... I
IOV 5502 5w = i f o b e Rt i 2
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L12. Has a doctor ever told you that you had VEB. oo dio ot il s sy 3800, e v l
parathyroid disease? NOSKIP TOLAI3) v ovsiws mmommmmnn 2
DK (SKIPTOLELEZ) 55 compes vmnvss o 18
a. How old were you whf:n you were told that v T, o MLy TR UUU
you had parathyroid disease?
b. Did you receive medical treatment or YES' iicoiimspnscauumns samn v el I
medication for your parathyroid disease? SCK) (SKIPTOL13) ...... s ;
c. Are there any medications you have taken for | YES(GOTOMI)................. .
your parathyroid disease (in the year before NO .oovvriviiiiiieii 2
your hip fracture/past year) you have not told
me about?
L13 Has a doctor ever told you that you had YES v e l
S—_— NO(SKIPTOLI4) .. ............... 2
DK (SKIPTOLI4) «...oooovnnnn.. 8
a. How old were you when you were told that AT RS oo UL”_J
you had cataracts?
b. Did you receive medical treatment or YES woumsimss sissatensntos ssie vaus 1
medication for your cataracts? gl(() (SKIPTOLM) ..coovvnnnnnnnnn. §
c. Are there any medications you have taken for | YES(GOTOMD................... 1
your cataracts (in the year before your hip IO 3 e omis w52i% £ 308 € 400 7 i s i s o 2
fracture/past year) you have not told me
about?
L14. Has a doctor ever told you that you had YES ...ooiiiinininiiiii. 1
glaucoma? NOI(SKIP TOLIS): : v« sims s wsw ¢s s e 2
DRASKIP TOQ ELS), . ciaie ciocn s sionss 8 257008 8
a. How old were you when you were told that S INVRARS . ... UUU
you had glaucoma?
b. Did you receive medical treatment or YES Sdocimmme s 2l fn e wadk o fafty paps 1
medication for your glaucoma? gg PRI BRASE v« wdovy rimm =2 e on mis ;
c. Are there any medications you have taken for | YES(GOTOMD................... 1
O 4 ¢ i e s arete s § 00 & s » piese 2

your glaucoma (in the year before your hip
fracture/past year) you have not told me
about?
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L15.  Hasadoctor ever told you that you had YES ..o
memory loss? NOBKIPTOLLE) .. spwvinnssnsoms 2
DK (SKIPTOLI6) «.oveeoevnnnnn. 8
a. How t I l ' -
old were you when you were told tha P i Ry Lo U
you had memory loss?
b. Did you receive medical treatment or YES fwi bvcls 0 4 st et aire s I
medication for your memory loss? gg (SKIPTOLI6) ........ovnen ;
c. Are there any medications you have taken for | YES(GOTOMI)................... 1
your memory loss (in the year before your hip | NO «+vvcconcvnmmsinniicciinn 2
fracture/past year) you have not told me
about?
L16. Has a doctor ever told you that you had OS] e o oot ot s B R Ve onelope i S 1
Purlinsan's disease? NO(SKIPTOLIT) ..uvnnnn.. 2
DK (SKIPTOLI7) © oo, 8
a. How old were you when you were told t
e R ey oldthat | ) Gk INYEARS ............ L1
you had Parkinson’s disease?
b. Did you receive medical treatment or YES o0 sivinsamos simnn s sin o mswuniy s 1
medication for your Parkinson’s disease? gg (SKIPTOLI7) .o g
c. Are there any medications you have taken for | YES(GOTOMD)................... 1
your memory loss (in the year before your hip | NO +-+-vvovermereieiniiinn. -
fracture/past year) you have not told me
about?
L17. Has adoctor ever told you that you had AES <o rmipn e e e Ren S s sl il 1
multiple sclerosis? NO (SKIP TO SECTIONM) ... ....... 2
DK (SKIP TO SECTIONM) .......... 8
a. Ho ou wk were t
wold werey len you old that AT REEREE oo x oo ULH_J
you had multiple sclerosis?
b. Did you receive treatment for your multiple YES voooiiesiivunninsosiesssi 1
selarnied NO (SKIP TO SECTIONM) .......... 2
IR e 5 e Y0 0 2 o e SRS B B 8
c. Are there any medications you have taken for | YES(GOTOMD................... 1
WO o stumesosmme sismmasm vasmmEms 2

your multiple sclerosis (in the year before
your hip fracture/past year) you have not told
me about?

RECORD ADDITIOCNAL MEDICATIONS TAKEN IN THE (YEAR BEFORE
HIP FRACTURE/PAST YEAR) ON THE MEDICATION INVENTORY AND
ASK QUESTIONS B-H FOR EACH ADDITIONAL MEDICATION.
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M. HISTORY OF BONE FRACTURES:

Now I’d like to ask you some questions about your personal history of bone fractures.

MI. Have you ever broken your hip? This YES onvncaiiueiion i -
includes your hip joint or the top of your | NOGSKIPTOM7).............. 5
: , DK (SKIP TOMT7) ... . ccov - wimivis e wimiminionis = . 8
femur or thigh bone, near your hip.
M2. Which side of your hip did you fracture? LEFT forinwsh tmbioaiatarion s b b luson !
REGTELTT 7 o i o mmss i o ks i sttt Bt
120575 N RN o i i TR S R S, 3
B wsenm@ bt s st e s sants S ks e s 8
M3. What was the date of your - i
1at was the date of your most recent hip MON‘I‘H;L”_] DAY;I_"_l YEAR:UUUU
fracture?
M4. I’d like to ask you some questions about
your hip fracture.
a. Did it happen because of a fall? YES(SKIPTOMS) ...oovvivniininiannoy !
IO < s s e s ra s s s s A S e 2
b. How did you fracture your hip, if other I:H:j
than a fall? DD
(SKIP TO M6)
M5 Now I'd like to ask you some questions
about your fall.
a. What were you doing at the time of the Lymgstll  coanonm seones ans wemm s L
fall? Were you... Sittingstill ................. ... ... 2
Standing stil! . .................... 3
Transferring or changing position . . . . . 4
Walking on a level surface ........... D)
Steppingupordown ............... 6
Running or other vigorous activity .... 7
8

Other (SPECIFY BELOW)




b.

How far did you fall? Was it...

From bed to the floor

From a seated position

From a standing position

A standing fall from the height of one step

A standing fall from the height of two

A standing fall from the height of a chair

A standing fall from a height greater than a

chair or stool
Other (SPECIFY INCLUDING HEIGHT) ... 8

C.

What type of surface did you hit when
you fell? Was it ...

A thick, padded rug or carpet
A rug without padding

A bare wood floor

Linoleum or soft tile
Ceramic (hard) tile

Concrete, cement, or asphalt
Dirt, grass, or soft snow
Hard ice or packed snow
Other (SPECIFY BELOW)

What direction did you fall? Was it...
CIRCLE ONE RESPONSE.

IF SIDEWAYS, PROBE FOR RIGHT OR LEFT
AND CIRCLE APPROPRIATE CODE.

USE CODE 2 ONLY IF SIDEWAYS AND R
DOES NOT KNOW IF THEY FELL TO THE
RIGHT OR LEFT.

Sideways (DK RIGHT OR LEFT)
To the right

To the left

Backward

Just before the fall did you feel dizzy or
weak?

Just before the fall did you feel faint or
lose consciousness?

Just before the fall was your vision
impaired for any reason?
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Just before the fall did you trip on an

object? DD
L {5 N RO = 2 o0 e . ST EY SOk B 2
DK . 8
M6. Did you fracture your hip another time YES ............. R R ool
before your last fracture? NO(SKIPTOM7).......ovvniinnnnnninnn 2
a. Pleasete > the date of ez ier time
a ell me the da e of each earlier time | MONTH:UU YF.AR:UUUU
that you broke your hip.
........... vontiel ] vear LI
M7.  I'd like to ask you about other bones that YES .....\ R TP 1
you may have broken. Have you broken | NO (SKIPTOSECTIONN) ................ 2
any other bones since you were 18 years
old?
M8. Please tell me the dates of fractures, the bones fractured, and how the fracture occurred.

Let’s start with the most recent time that you broke one or more bones.

What was the date of your
fracture(s)?

Which bones were fractured?

How did the fracture(s)
occur?

MONTH:I__ﬂ_] YEA R:L_[[_ﬂ_J[_‘

s

LI

o

MONTII:LJLJ YEAR:UUUU

I
L -
T [ —

MONTH:LJ[_, YEAR:UUUU

N

L]

Ban

MONTH:L]L_’ YEAR:UUUU

N
gl

L0
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N. FAMILY HISTORY OF BONE FRACTURE AND BONE DISEASE:

[ would like to ask you about your blood relatives and whether or not any of them have ever had
a hip fracture or other problems with their bones known as gsteoporosis.

te
aging, loss of height because of bone loss in the spine, or a “Dowager’s hump” in the spine
because of bone loss.

yrosis includes broken bones due to bone loss and thinning of bones that occurs with

NI1. First, did your own biological mother WESH i e ot s st st & ot g b s b
ever have a hip fracture? NOBRIETO MY o250 cuims v s s m e 2
DK (SKIP TON2) o oooe e 8
. What was 's age i
a it was your mother's age at the time T L UUU
of her first hip fracture?
b. How did the fracture occur? DD
N2. Did a doctor ever tell your mother that YEBS s cuss sl den s el 1
she had osteoporosis? NO(SKIPTON3) ....ooonininiinnins 2
BRASKIPTO N . o osssmns s s 5000 muinioin 8
a. At what age told the
1. At what age was your mother told that AR TEVEARE e - UUU
she had some problems due to
osteoporosis?
N3. Did your biological father ever have a AES . iovvcsme s ome aanim i vma srnis s s sme s s 1
hip fracture? KO (BRIFTOBIY 14 oe el sy v o mmm i 2
BE (BRIP T NAY: ... 50 o uimen sabiantons b= wom s sve s 8
a. \Yha_t was your father's age at the time of T [_"_JU
his first hip fracture?
b.  How did the hip fracture occur? DD
N4. Did a doctorever tell your father thathe | YES sexiowsusiopenoms vamsswsss onrsion s 1
had osteoporosis? HOAGRIP TO BB . cimnes winn s i s 5 i s 5 2
DK (SKIPTONS) « oo 8
a. At what age told that he
hat age was your father to el P TR UUI_J
had some problems due to osteoporosis?
NS. How many daughters do you have? UU

NUMBER OF DAUGHTERS
(IF NONE, ENTER 00 AND SKIP TO N8§)
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N6. Have any of your daughters had a hip YES .. oisuiocuiimpnvamuinmnstommans 2uiss 1
Bantyre? NOASRIP TOBWT av ooovn wmemmniiovion iz il
DK A(SKIPTROMNTY N 1 s bty i s B sl 8
a. How many of your daughters had a hip NUMBER OF DAUGHTERS WITH HIP
0
el FRACTURE .+ oovvcviesss e sams ns smnnons LI
N7. Did a doctor ever tell (any of) your B T 1
daughter(s) that she had osteoporosis? NOLSKIP TANE) .« v s ssedinn v empisin s 2
DK (SKIP TONS) ....... T LE N
a. How many of your daughters had this NUMBER OF DAUGHTERS WITH THIS
SenBsHE GETRHETIEIN, s s 8 e e LI
N8. How many sons do you have?
y y NUMBER OF SONS. : . sc. cumwss smwssnis L_JL_I
(IF NONE, ENTER 00 AND SKIP TO N11)
N9. Have any of your sons had a hip WES 5 el mios wicssbusess s momass s S 5 ¥ BRen et 1
——— MOLSIIP TOMI & s s nire s aimiss o ions 2
DE(SKIPTOMNIO ws o0 it e s smimis o vt Honia 8
a. How many of your sons had a hip NUMBER OF SONS WITH HIP
re?
ety FRACTURE ............cooovnanenns. LI
N10. Did a doctor ever tell (any of) your YES! vvavcisis sontd sieiads Somins vl '« wisitions 3 Sioiars ois, 3 1
son(s) that he had osteoporosis? AR D TPLRIRAL « S 15008 2 s 45 AR5t} o =
DE (SKIP TO ML) : ;we o smas s s » dodes wos o 8
a. How many of your sons had this NUMBER OF SONS WITH THIS CONDITION

condition?

I would now like to ask you the same questions about your brothers and sisters. I will first ask
you about your full brothers, that is, those brothers who have the same parents as you.

N11. How many full- ers ou have?
iy Sl e NUMBER OF FULL-BROTHERS ........ l_"._l
(IF NONE, ENTER 00 AND SKIP TO N14)
N12. Have any of your full-brothershadahip | YES .....ooiviiniiiiiiiiiiiiannn. 1
Fracture? KO BRIP TONIT) oiminnins s emias wamimn s a2k 1 08 2
DE(SKIP TOMNIB) i s ms spems v : by emte 8
a. How many of your full-brothers had a NUMBER OF FULL-BROTHERS WITH A HIP
hriprAohEe? FRACTURE .......................... LI
N13. Did a doctor ever tell (any of) your full- | YES ... 1
brother(s) that he had osteoporosis? RO(SEIFTONIA) . oo ineinnmmensiosonsns -
DI (SKIP TEOMNTRY, oo s 20008 s odites 2ies 21 5005 5 8
a. How many of your full-brothers had this | NUMBER OF FULL-BROTHERS WITH THIS

condition?

CONBITION: oocosws s v s bores g oy s s Lﬂ_l
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I would now like to ask you about your half-brothers, that is, those brothers who have
only the same mother or only the same father as you.

a alf- / 5.2
NI14. How many half-brothers do you have? LSS B RAL B OREBGE . L. l
(IF NONE, ENTER 00 AND SKIP TO N17)
N15. Have any of your half-brothers had ahip | YES ..., 1
Feaptine? NO (SKIPTONI6) «..neiaiieeeaannnn. 2
D (SKIPTONIO) o nsnactvn davecn o ws 2 s st 8
a. How many of your half-brothers had a NUMBER OF HALF-BROTHERS WITH A HIP
Ripiactues BRACTERE | 1o o s vhie s wies s e w8 L1
N16. Did a doctor ever tell (any of) your half- [ YES ... 1
brother(s) that he had osteoporosis? NO GEIF TONI cioe gowns smmieame oy w5 20 2
B (SKIP TG NIT) & oo sy sy 30 sitmsmie s v 8
a. How many of your half-brothers had this | NUMBER OF HALF-BROTHERS WITH THIS
SlHaRa EHINITEIR & . & st 15308 ¢ i scit #285 L]
N17. How mz -sist e?
¥ toany fullsitens dojyonhaye NUMBER OF FULL-SISTERS ........... l__ﬂ_‘
(IF NONE, ENTER 00 AND SKIP TO N20)
N18.  Have any of your full-sisters had a YES & 0t siritsnin smon s dies 5608 0 0730 0 580000 o704 1
hip fracture? MO BRI TO BRI by Lo arvsaramms i wosh 2
DISKIR TO NI, ooxos s sosvens B sesyspangde St 8
a. How many of your full-sisters had a hip | NUMBER OF FULL-SISTERS WITH A HIP
AR ORI W v 3 3 st ko i 12 LA
N19.  Did a doctor ever tell (any of) your full- | YES ..., 1
sister(s) that she had osteoporosis? NO(SKIPTON20) ..cvcevnvvmreanunmnnnnss 2
DK (SKIP"TOMNZ0) 55w s sieesima s stos siws s s 8
a. How many of your full-sisters had this NUMBER OF FULL-SISTERS WITH THIS
condition? CURIIRY =nsmzs vhioeyhaniaiomy L1
N20. N alf-sisters do you have?
Kl sy el $ NUMBER OF HALF-SISTERS . ... ...... L1
(IF NONE, ENTER 00 AND SKIP TO SECTION P)
N21. Have any of your half-sisters had a TES oo R b iads Srdiehasn sionsusonionss 1
hip fracture? RO RIP TO NS & sty sisus 2
DK (SKIPTONRZY. . oo saboom s lyoiosefe s s 8
a. How many of your half-sisters had a hip | NUMBER OF HALF-SISTERS WITH A HIP

fracture?

FRACTURE v scwassmesmumad s soees sresms I_ﬂ._l
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N22.

Did a doctor ever tell (any of) your half-
sister(s) that she had osteoporosis?

How many of your half-sisters had this
condition?

XES ..o b o wohsl i avs g s oot e sao s 1
NO(SKIP TO SECTIONP) . yu.vsvivisonwsas 2
DK (SKIP TOSECTIONP) ..« cwiiwvsnaisaasis 8

NUMBER OF HALF-SISTERS WITH THIS

CONDIBION it e RS st o TS LH_J




172

P. PERSONAL HISTORY OF FALLS:

P1. | In the (year before your hip fracture/past year), | YES ...............cooiiiens
have you fallen? (FOR CASES, EXCLUDE FALL NO (SKIP TO SECTION Q) . ....vvve -
THAT CAUSED HIP FRACTURE, IF APPLICABLE)

[)2 / C i “\ i / 1
How many times in the (year before your hip NUMBER OF FALLS .. o0 oe . UUU
fracture/past year), have you fallen?

P3. | What were the main reasons for your falls? E”:H:]




INTERVIEWER CHEC
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IF RESPONDENT IS FEMALE =#CONTINUE .......... 1
IF RESPONDENT IS MALE = SKIP TO SECTION S ....2

Q. REPRODUCTIVE HISTORY (WOMEN ONLY)
Now I would like to ask some questions about your menstrual history and pregnancies.

Ql. Have you ever been pregnant? [ would YES .o !
like to know about all ofyour NGO (SKIP TOSECTION R, .o v s i s 50w s s » 2
: ! . DK (SKIP TOSECTIONR) wciunssasvss nss 5 D
pregnancies, even if the pregnancy did
not result in the birth of a live baby.
Q2. Including all live births, stillbirths
i ; 4 il hs.’ ’ NUMBER OF PREGNANCIES ........... UU
miscarriages, and abortions, how many
times have you been pregnant?
)3. How many li i id ve?
Q Tt 4598 Bt 0 e bt NUMBER OF LIVE BIRTHS ............. LI
(IF NONE CODE 00 AND SKIP TO Q6)
Q4. How many children did you breast feed? | NUMBER OF CHILDREN
BREASTEED)] : & o sigia s s wms o bkt o' L_Il_l
(IF NONE CODE 00 AND SKIP TO Q6)
D5, How i 11
Q wig momhs.dxd yO.u {usta y) NUMBEROFMONTHS ................. UU
breast feed your child (children)?
Q6. H /
< Paveall veste yon whien you Jisl AGEINYEARS .......c.oonvnenn.. LI
became pregnant? :
7. How as
Q oldwere you whenyou werelast | L onnovrims st L
pregnant?
8. How oft k did drink a
Q en per week Gid you dnnk @ CUp | \MBER OF TIMES PER WEEK . ... .. .. LI

of milk during your pregnancies?




R. MENOPAUSE AND ESTROGEN USE (WOMEN ONLY)

Now I would like to ask questions about menopause and hormone or estrogen use.

RI1. Have you gone through your menopause | YES ......................inn, I
or change of life? (That is, have your NO(SKIPTOR2) ..............ooen. -2
. DI (SKIR TORY o s vosven s wign s oo e i st s g ¢ 8
menstrual periods stopped completely
for at least one year?)
a. HO?V old were you when your menstrual e - AU L UUU
periods stopped completely?
b. What was the reason that your Natural menopause; "change of life" ... ... 1
menstrual periods stopped completely? | A hysterectomy (uterus and/or ovaries were
Was it due to ... removed In SUgery) ................. 2
Taking medication that stopped periods ... 3
Or something else? (SPECIFY) ........... 4
SPECIFY:
R2. Has your uterus (womb) been surgically | YES ...t 1
R HOBEIE TOBEY w6 sis v e 035 6 4 5 5 i s e s 2
DK (SKIBTORI) ..o o s mscnoimmerer s wivom o o o miod o n sisie 8
a. Howold were you when your uterus B UUU
was surgically removed?
R3. Have your ovaries been surgically YES(ONE OVARY) - : s5ies nois o s wmn s i woies 5 515 1
Y YES (BOTHOVARIES) : .. ..ocssvosancnnsnsns 2
i NO(SKIPTORA) ..ot 3
DIG(SKIP TO RAY. oo e o s nlons s womom s § siondoyeard g
a. H re y rary
i ow old were you when your last ovary R UUU
was removed?
R4. Have you ever taken estrogen pills or YES iom s s vmpms s s e s s 5 9 s sw i v 1
tablets, also called female hormone NO(SKIPTORS) .......oonvviiiiiinnnnns 2
: . DK (SKIP TORS) .« .o 8
pills, other than for contraception?
a. Howold were you when’you first AGE IN YEARS. oo oo oo UI_"_J
started taking estrogen pills?
b. Are you still taking estrogen pills? YES'(SKIP TORS) o civnis st summmshainms s 5as 5 1
NG Aot st it B s ot Bracesragn sl coasa e el B PR IREs 2
c. How old were you when you stopped L”_”_j

taking estrogen pills?
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R5.  Did your doctor ever prescribe a YES (SPECIFY, IFKNOWN) ................ .. |
progesterone pill, such as Provera, DD
either alone or to go along with your

A QT 1 o
estrogen prescription’ NO (SKIPTOREY « 5 s s v 1 2500 d 5y 5 4 bk s 2
a. How many days ¢ idy C
v ey days s montn Aid YOURKS - | i s R ORI e e 6 LI
this pill?

R6. Have you ever used estrogeninapatch | YES ..................ooe Rl B e S !

on your skin such as Estraderm? HOUBKIETOREY oot avsitans panses pate sasiwns 2
a. How old 2 B arte

il il it AGEINYEARS ................... RERE

using the estrogen patch?
b. Are you still using the estrogen patch? YES(SKIPTORT) ....ooonoiiiiniiin !
D i e mss s oises arvenssesmiosrs diagine & i 55w Bpaerdid 2

- How STE hen .

G Huwald were you wWhon yOuSppes | 4 an nevEARE . o s L

using the estrogen patch?

R7. Have you ever used any typc of WIS, sien o rcoso s wnato miacsmiie; = wmoisi v« miwis & susion £ s om0 3 s o |

NO (SKIPTORB) oot 2

estrogen cream such as Premarin cream
or Estrace cream?

6 Eawold were yonh when yan stares AGEIN YEARS ....ovorinnninnis, LI
using the estrogen cream?

b. Are you still using the estrogen cream? | YES(SKIPTORS) ...........ooooiiniiinns 1

WO v wvmns 2908 5 s s 0o 3 7306 5 § e SERI6E & 58 ¢ B 2

G, HQW old were you when you stopped e . UUU
using the estrogen cream?

R8. Have you ever used any other form of YES oo 1

NO (SKIPTORD) .o oo 2

estrogen (other than for contraception)
including herbal products, such as wild
yam cream?

< g a y 1 ’ >

a.  What kind(s) of estrogen did you use’ CRETE. ~~,_DDD
SPECIFY: DDD
B, HC.)W alg W(.:re ?’OU \.vhcn.you fiicd AGEINYEARS ... ... ... ... ......... UUU

using (medication listed in R8a)?
c. Are you still using (medication listedin | YES ... 1
R8a)? NO (SKIPTOR9) ...vviiiiienannnn 2
d. How old were you when you stopped AGE TR VEARE. w o oeox oo - UUU

using (name of medication listed in
R8a)?




RS, Have you ever taken oral contraceptives | YES ......... T s el A T L L ;

or birth control pills for any reason? O LoNE T0 BRCILIIN G wieia e vv suwmi e

a. Howold were you when you.ﬁrst AGE IN YEARS UUU
started taking oral contraceptives or
birth control pills?

b. Howaold were you when yon stopped AGEINYEARS ................ N
taking oral contraceptives or birth
control pills?
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S. SMOKING/TOBACCO HISTORY:
The next few questions are about the use of tobacco.

SI. In your lifetime, have you ever smoked YES wiioie siciomsiirdd s 8543 -
cigarettes, cigars, a pipe, chewed tobacco, or NO (SKIP TO SEC”ON_T) ; 2
divped saitl? RF (SKIP TOSECTIONT) ....... 7

pped s ; DK (SKIP TO SECTIONT) . 8
S2, Have you ever smoked 100 cigarettes or more | YES ..... s e s v PR
in your lifetime? NO(SKIP TO/S3): 505000 o wsasine s 2
RE(SKIP TOSBY <o mimin R A 7
DK (SKIP TO'S3) svvsmnsswm s eropseases st 10
a. How old were you when you started to smoke
h Y , o : E AGE IN YEARS :::iu . UUU
cigarettes regularly?
b. Do you smoke cigarettes now? YES (SKIP TO M) samne wes s smvw e cssones 1
IO s e cocimuns socens Sl § 50 56,95 0% 508 % N uo 2
BB s susmamrsse § sy sowespmo ks S04 SEES ¥ 7
¢. How old were you when you last smoked
. : = AGEIN YEARS ............... LI
cigarettes regularly? g
d. How many cigarettes (do/did) you usuall
Y z“‘ ( aidid) ¥ y CIGARETTES PER DAY i sews UUU
smoke per day?
20 CIGARETTES =1 PACK
S3. Was there ever a time when you smoked cigars | YES .........ooooininiiionnnen 1
N - D EERIT TSR s« » v w5 08 s w5 50 3
RE(SKIPTOS4) . ccoconunmosnvesamsss 7
DK (SKIP TO S4) e o wuve 5 éhls wmimis im0 8
a. How old were you when you started to smoke
: RA%: 05 ML YR RS SRS AGEIN YEARS ........... LI
cigars regularly?
b. Do you smoke cigars now? W ES(SKIP T3 A v i s 505500 0 igs w2 35 2 6.3 1
WO o v o o = s 55 50kl B ATEF 5 8GR H 30 7 s s 2
2 o R P SO S NP L R 7
c. How old were you wheny te >d
. d ",0 AR gOU AR i AGEINYEARS .0 - <o semnerms UUU
cigars regularly?
d. How many cigars (do/did) you usually smoke UUU

per week?

CIGARS PER WEEK




7]
NS

Was there ever a time when you smoked a pipe

YES

O NO (SKIP TOS5) © . \vvvoenieenn. 2
REPSKIP TG 85) - . it g s & gsioa swa B
DK (SKIPTO S5) ....... 8
a. How old were you when you started to smoke Lrdet endee 1 . UUU
a pipe regularly?
b. Do you smoke a pipe now? YES (SKIPTO M) . coveainm oo sins 3w
[ T P S 2
R b st Bt ool iR R B L ARSI 7
c. Howold ; - ula Jol:
. wcrc‘you Wi Ja et Sakec & AGE IN YEARS ........... Ul_“_l
pipe regularly? '
1. How many pipefuls (do/did) you usuall
. Smol\n ydplp,) oy Y PIPERULS PER DAY . iwxnssam L"_Ju
<e per day?
SS. Was there ever a time when you chewed VES: o e radon mmte s hoas 55 o s, R 1
tobacco or dipped snuff once a week or more? | NO (SKIPTO SECTIONT) ... 2
RE (SKIP TQSECTION T) ..au s csinwraics o 9
DK (SKIP- TOSECTION T) s o6 swssumwea 8
a. How old were you when you started to chew T U " I
tobacco or dip snuff regularly?
b. Do you chew tobacco or dip snuff now? YES (SKIP TO d) ¢« ssx sy samsvame s 1
O 5cre Pl - fond 5 Sock SRR s AT BEAE AHIS 2
B2 e 5 svppmmgasmsn « mioe w maaem = BIE B3 A 7
. How e / /
c. Howold were you w hen you last chewed P I “ |] I
tobacco or dipped snuff regularly?
d. How many chews or dips of tobacco/snuff ULJI_]

(do/did) you usually chew per day?




179

T. USE OF ALCOHOL:
The next few questions are about the use of alcoholic beverages, like beer, wine, or liquor that
people drink at meals, special occasions, or when just relaxing.

| Have you ever had a can or glass of beer, a YES !
glass of wine, or a shot of liquor or a mixed NO(SKIP TO SEC TION U) -

drink during your lifetime? RF(BH1P T SECTIGH L) - :

SIS ) e DK (SKIP TO SECTION U) 8

T2. Have you ever regularly drank one or more of | YES : !
these alcoholic beverages a month? NOSKIPTE 12) . £
RE(SKIPTO T3 . 7

DK (SKIPTO T3) .. 8

At what age did you begin?

Did you drink alcohol in the (year before your
hip fracture/past year)?

How often did you drink alcohol per week?

When you drank, how many drinks would you
have each time?

AGE IN YEARS
YES ........
NO (SKIPTOT3) .. ...
RF(SKIPTOT3) ... ..
DK (SKIP TO T3) .

TIMES PER ‘WEEK . . ....

DRINKS EACH TIME ...

RN

00 QN -

1DRINK =1 CANOR 120Z BEER, 1 GLASS OR 4 OZ WINE, OR 1 SHOT OF HARD

LIQUOR ORA MIXED DRINK.

From time to time, people may have occasion
to drink more than usual. Have there been any
days when you drank 12 or more drinks in one
24-hour period? (Twelve drinks is about one
pint of liquor, or two bottles of wine, or two
six-packs of beer.)

How many times in the (year before your hip
fracture/past year) did you drink this amount?

Thinking back over your life, how many times
did you drink this much alcohol in one day?

WES e o sosies s
NO (SKIP TO SECTION U)
RF (SKIP TO SECTION U)
DK (SKIP TO SECTION U

NUMBER OF TIMES

1-3 . e ez
A0 s ismsaninies 2uns
I1ORMORE . ... ..




U. CONTACTS, FOLLOW-UP INFORMATION, AND CLOSING OF INTERVIEW

In the future, it may become necessary to contact you for additional information. We

Ut
may need to gather more information on your health or on other topics important to our
study. In the event that we cannot reach you, is there a relative or close friend, who
does not live with you, who will always know where to contact you?
WES. 5 v nrd S5 e i 918 5005 Sk 0 S a0 St s S o D s s B s e v 1
O e b o 2o B e LR £ 5 s o B en B o 0 R e e L ol R T e B ok )
RESPONDENT REEUSED TO:GIVE - FUTURE CONTACT oot o s s ul bostsslons o i ses et md s w 7
U2a. U2b.
First name First name
Last name Last name
Relationship to participant Relationship to participant
Street Address Street Address
City, State City, State
Zip Code Zip Code
Telephone number Telephone number
3. Please tell me your Social Security I H H I _ l " I _ | I I |
Number. This is important for helping - .
us to contact you again. This will be DK . g
kept confidential like the rest of the '
information from this interview.
U4. FOR CONTROLS ONLY. READ THE FFQ
FOLLOW-UP STUDY CONSENT FORM TO
THE RESPONDENT.
YIS s ot atmnfie B e MBSy B oo S ¥ om 1
DID R AGREE TO PARTICIPATE IN FFQ IO (ot w05 Syas o S o 6 a8 v o st 2
FOLLOW-UP STUDY?
tIs. TIME INTERVIEW WAS COMPLETED: %
UU.UU AM PM (CIRCLE ONE)
Ue. COMPLETE PHLEBOTOMY
u7. CLOSING STATEMENT AND “THANK YOU"
TO PARTICIPANT
US8. INTERVIEWER ASSESSMENT OF QUALITY | GOOD . ....c.iiiiiniiiniineiineanneaanns |
OF INTERVIEW BAIR . . smms v smmses s e o Gavsagann s som $a w1500 3 2
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V. ADDITIONAL INTERVIEWER OBSERVATION:

M. COULD THE RESPONDENT HEAR YOU YA S . 8unces By Pt oD o ST s D T T B 1
CLEARLY? HAD SOME DIFFICULTY BUT COULD

COMPLETE INEERVIEW : ¢ covensw s snvaias ss 2

N s imn e SR PN S P R BR £ 3

V2. WAS THE RESPONDENT’S SPEECH YES o m e LA N Sy e s o ey e, 8, gl 1
CLEAR? HAD SOME DIFFICULTY BUT COULD

COMPLETE INTERVIEW . .. s a2

LG TR MU W I W N T, TR 3

V3. WAS THE RESPONDENT WELL-ORIENTED | YES :oss cvsamsssmen o amss T T e |
TO TIME AND PLACE? SOMEWHAT CONFUSED BUT COULD

COMPLETE INTERVIEW' .. .ucv. v ame s vcioes 2

NO, VERY DISORIENTED s sswvusessmasess 3

V4. WAS THE RESPONDENT’S VISION GOOD PSR i s v 53 2 =i ot Temema e oo R bt Bifomes oen o 1
ENOUGHT TO READ THE MEDICATION HAD SOME DIFFICULTY BUT COULD

CARDS AND TO SEE THE FOOD COMPLETE INTERVIEW . ;s s sstscc o s nnimas 2

PICTURES? IREBH A S b o ST O ER B A S b ¢ SO 3

V5. WAS THERE ANYTHING UNUSUAL

ABOUT THIS INTERVIEW THAT YOU
WOULD LIKE TO DESCRIBE?
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Appendix B. Utah Picture Sort Food Frequency Questionnaire
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responpent - LI

FOOD NAME FOOD | FREQ | PERIOD
NO. I 2 345
FOOD NAME FOOD | FREQ | PERIOD
NO. {5 245 White wine 014 ||| ] |DWMYN

Plain water from a DWMYN
001 |._|.|._J Liquor, whiskey, 015 UU DWMYN

gin, mixed drinks

tap or bottled

Milk 002 [[ ]| |oWMYN

(SPECIFY TYRE

BELOW) FOOD NAME FOOD | FREQ | PERIOD
NO. 12 3 45

What type of miik SKIM/NO FAT . b e o i
do you drink most  LOW FAT (1-2%) .......... 2 Orange 016 || | |BWMYH
often? WHOLE ... .. . S 3

BUTTERMILK x rp T Grapetruit 017 UU DWMYN
Ensure or other 003 l_ﬁ_l DWMYN
supplemental Binana DWMYN
beverages . 018 UU
(SPECIFY TYPE)

Cantaloupe 019 ULJ DWMYN

What types and DDD

brands of A N

supplemental DDD Prunes 020 UU DWMYN

beverages do yoa

drink most oftem? %‘——7~DUU Apple or pear 021 UU DWMYN

Chocolate milk or 005 DWMYN

hot cocoa Applesauce 022 Uu DWMYN
Orange juice 006 DWMYN
Peach, apricot, 023 UU DWMYN
plum, nectarine
Other fruit juices 007 DWMYN
Watermelon 024 UU DWMYN
Diet cola with 008 DWMYN
caffeine Fresh, frozen, or 025 UU DWMYN

canned strawberries

Fruit cocktail or 026 I_lu DWMYN

jell-o salad with

other regular colas

Coffee, regular 010 DWMYN fruit

Raisin or grapes 27 DWMYN
Hot tea or iced tea 011 DWMYN 0 LH-—J

Avocado 028 DWMYN
Beer 012 DWMYN I—"——J

Red wine 013 DWMYN

L
L
L1
L
Coke,pepsiand | 009 | [ [ | [P WM YN
L
L1
L1
L1
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FOOD NAME FOOD FREQ | PERIOD
NO. 12 345
FOOD NAME FOOD FREQ | PERIOD =
NO. 13 3 4 % Cooked spinach 048 UU DWMYN
Fresh tomatoes 029 UU DWMYN isiart, i, 049 lJ[_] DWMYN

— collard greens, chard

Canned tomatoes or : DWMYN ;
030 UU ] l Eggplant. zucchini, 050 UU DWMYN

tomato sauce
or summer squash

UU LR A butternut 051 l_JU DWMYN
Acomn, butternut, or J W T

other dark orange

Tomato juice, V-8 031
juice, vegetable juice

Raw carrots 032 Ul_l DWMYN winter squash
o &
= —~ Onion as a cooked 052 DWMYN
Cooked carrots or 033 UU DWMYN vegetable

carrot juice

Pome ook o French fries, or other 053 UU DWMYN

Com 3¢ DWMYN fried potatoes
034 UU
< | Baked, boiled, or 054 ULJ DWMYN
Green or string beans 035 UU DWMYN mashed potatoes
Yams or sweet 055 UU DWMYN

Peas 036 [_IU DWMYN potatoes

Baked, pinto, refried, 037 UL} DWMYN

kidney, or lima beans FOOD NAME FOOD FREQ PERIOD
3 12 345
Mixed vegetables 038 UU DWMYN s -
Cottage or ricotta 056 UU DWMYN
Broccoli R cheese
roccoli 039 UU DWMYN
DWMYN

Cheddar, jack, swiss, 057 LU

mozzarella cheese

Yogurt 058 Uu DWMYN

Cauliflower 040 UU DWMYN

Brussels sprouts 041 UU DWMYN

Cabbage, cole slaw, 042 uu DWMYN

or sauerkraut

Cream cheese 059 UU DWMYN

Red beets, not greens | WMYN "
043 l_”__‘ B MR FOOD NAME FOOD | FREQ PERIOD
NO. 1 2 3 & 5
Sweet green, red, or ’ DWM N
044 l_”_J i Hamburger 060 DWMYN

yellow peppers

Iceberg or head 45 DWMYN
045 U|_| ' ' Meatloaf 061

lettuce in salad

DWMYN

—

Romaine or ieaf D)W MY
046 UU l MR Beef steak, roast 062 l DWMYN

lettuce in salad
beef, or beef brisket

Raw spinach leaves . D W v N
047 Uu L Casserole with beef 063

in salad

DWMYN

L L and noodles
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FOOD NAME FOOD FREQ PERIOD FOOD NAME FOOD | FREQ PERIOD
NO. 12 3453 NO. 2 3435
Roast beef or 064 DWMYN Canned salmon, 085 DWMYN
barbecue sandwich I—]L" sardine, or oysters UU
Beel or pork ribs 065 UU DWMYN Fried fish or fish 086 UU DWMYN
sticks
Beef stew or potpie 066 DWMYN Broiled or baked 087 DWMYN
with vegetables UU white-meat fish UU
Chili with meat and 067 DWMYN Fish sandwich 088 DWMYN
beans uu UU
Beef, calf, or pig 068 DWMYN Salmon, sardine, 089 | DWMYN
liver l__“__] bluefish, swordfish L‘ll“l
Lamb, roast, chops, 069 DWMYN Shrimp, lobster, or 090 DWMYN
or in stew uu scallops UU
Pork roast or pork 070 DWMYN Spaghetti or other 091 DWMYN
chops UU pasta in tomato sauce ['JU
Ham or ham 071 DWMYN Pizza 092 DWMYN
sandwich UU ULI
Pork stew or pork 072 DWMYN Macaroni and cheese 093 DWMYN
pie L—IU UU
Pork sausage in 073 DWMYN Enchilada 094 DWMYN
patties or links l—”——J UU
Bacon 074 UU DWMYN Taco or tostada 095 Uu DWMYN
Eggs 075 UU DWMYN Burrito 096 UU DWMYN
Venison, elk, or 076 | |DWMYN Hot dog 097 i DWMYN
other game meat I——”—J Uu
Pheasant, duck, or 077 DWMYN Bologna, processed 098 DWMYN
other game bird Ln—l lunch meats, salami UI‘—J
Fried chicken 078 LJU DWMYN Polish sausages, brats 099 UU DWMYN
Baked or roasted 079 DWMYN Liverwurst 100 DWMYN
chicken or turkey UU Uu
Chicken or turkey 080 DWMYN Canned meats, spam 101 [ DWMYN
liver or vienna sausages
Chicken or wrkey 081 Uu DWMYN Soug 102 UU DWMYN
vegetable potpie (SPECIFY TYPE
BELOW)
Chicken or turkey DWMYN
sandwich UB L‘JU What type of soup DDD
do you eat most e
Chicken salad or 083 DWMYN often?
chef salad Ul—‘, e VDDD
Tuna sandwich, 084 DWMYN DDD
H e

salad, or casserole




triscuit, wheat-thins

FOOD NAME FOOD FREQ PERIOD
NO. I 2 345

Cold break fast 103 DWMYN

cereal UL-I

What types and

brands of cold DDE}

breakfast cereal do

you eat most P 4“DDD

000

Oatmeal 104 uu DWMYN

Other cooked 105 DWMYN

breakfast cereal LIU

Instant break fast 106 DWMYN

beverage or bar UU

Pancakes or waffles 107 UU DWMYN

White bread 108 UU DWMYN

Dark bread 109 L”—] DWMYN

Dinner rolls, bagels, 110 DWMYN

or pita bread uu

White rice 111 UU DWMYN

Corn bread or comn 112 | DWMYN

muffin ULJ

Corn tortilla 113 UU DWMYN

Flour tortilla 114 UU DWMYN

Potato chips, corn 115 UI_J DWMYN

[

Crackers: saltines, 116 uu DWMYN

FOOD NAME FOOD FREQ PERIOD
NO. 12 3 45
Peanut Butter 117 L_Jl_] DWMYN

186

FOOD NAME FOOD FREQ PERIOD
NO. 12 & R
Peanults 118 UU DWMYN
Other nuts 119 UU DWMYN
Butter 20 (] e
Tub or liquid 121 DWMYN
margarine UU
Stick margarine 122 UU DWMYN
Ice cream 123 UU DWMYN
Ice milk. frozen 124 DWMYN
vogurt, sorbet Uu
Chocolate candy 125 UU DWMYN
Hard candyv 126 Uu DWMYN
Cookies 127 ul—] DWMYN
Pie 128 |[] ) [PHMEN
|
Cake 120 ||| [PwMYN
Doughnut, scones 130 UU DWMYN
Jam, jellies. syrup 131 Uu DWMYN
Oat Bran 132 UU DWMYN
Other Bran 133 I—|U DWMYN
Wheat germ 134 UU DWMYN
Olive oil 135 UU DWMYN
Other oil dressing 136 UU DWMYN
Mayonnaise 137 UU DWMYN
Salad dressing 138 DWMYN




	Voluntary and Involuntary Weight Change and Risk of Osteoporotic Hip Fracture in Men and Women of Utah
	Recommended Citation

	tmp.1487700094.pdf.MpwAg

