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ABSTRACT

Background: About 40% of White American women over age 50 experience osteoporosis-related fracture of the 

hip, spine, or wrist during their lives. Purpose: The purpose of this study was to determine the level of osteoporosis 

knowledge and beliefs among young women. Methods: University women (n=302) completed a self-administered 

osteoporosis risk factor questionnaire. Statistical analysis included descriptive statistics, chi-square analysis, analysis 

of variance, and the paired samples t-test. Results: Just 6 out of the 16 osteoporosis risk factors listed were correctly 

identifi ed by at least 50% of the respondents; the mean risk factor knowledge score was 9.41 out of 20. Respondents 

strongly believed that osteoporosis is a serious disease, but less serious than heart disease and breast cancer. They also 

believed that they were somewhat responsible for getting osteoporosis, but less so than heart disease. In addition, they 

believed they were more likely to develop, and were more concerned about, breast cancer. African American women 

had lower knowledge scores than White women, were less likely to identify fi ve of the risk factors correctly, and were 

less likely to believe they would develop osteoporosis. Discussion: The fi ndings suggest that there are gaps in young 

women’s ability to identify osteoporosis risk factors, and that they are somewhat complacent about the disease. Trans-
lation to Health Education Practice: This data suggests that educational programs concerning the prevention of 

osteoporosis in young women are warranted.

BACKGROUND
Osteoporosis is a skeletal disorder 

characterized by low bone mass with a sig-
nifi cant increased risk of fracture,1(p5) while 
osteopenia is low bone mass with some 
increased risk of fracture.2(p77) Both disorders 
are clinically determined by comparing an 
individual’s bone mineral density against a 
mean value for healthy young adults.2(p77) 
The calculation is expressed as a T-score 
and indicates how much one deviates from 
maximal peak bone density.

About 40% of White American women 
over age 50 will experience an osteoporosis-
related fracture of the hip, spine, or wrist 
during the remainder of their lives.2(p68) By 
the year 2020, low bone mass will become 
an even greater public health concern, with 

50% of Americans over age 50 expected to 
have, or be at risk of developing, osteopo-
rosis of the hip, and even more at risk of 
developing the disorder at any site.2(p77)

Although osteoporosis predominantly 
affects White women, 20% of Asian women 
over age 50 are estimated to have the disor-
der, while 52% are estimated to have osteo-
penia. Among African American women, 
5% are estimated to have osteoporosis 
and 35% osteopenia.3 Moreover, it is likely 
that the prevalence of osteopenia and os-
teoporosis in minority women is greatly 
underestimated.4 There is a relative lack of 
population-based fracture data for non-
White women and, more important, the ref-
erence population for determining a T-score 
is White women. If specifi c T-scores were 
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available for minorities, a higher prevalence 
of osteoporosis in non-White populations 
would be observed.

What is known is that bone mineral 
density declines with increasing age, and 
post-menopausal osteoporosis is seen 
in all racial groups.2(p78) Thus, with the 
increasing population and longevity of 
all racial and ethnic groups in the United 
States, osteoporosis promises to become a 
more pressing public health concern in the 
coming decades. Accordingly, initiatives for 
preventing and treating osteoporosis should 
target all women rather than those of just 
White or Asian background.3

The main strategies for preventing os-
teoporosis are to maximize bone mineral 
density during the fi rst three decades of life 
and to minimize its decline after age 40.5 The 
majority of risk factors for low bone mass are 
behavioral in nature, with strong evidence 
that practicing bone health behaviors are 
conducive to both building and maintain-
ing bone throughout the lifespan.1(p2) The 
two most emphasized strategies include 
appropriate physical activity and adequate 
nutritional intake, especially calcium con-
sumption.6 A low level of estradiol—typi-
cally a consequence of excessive dieting or 
exercise, or as a natural part of the aging 
process—also has a signifi cant impact on 
bone density.6 Low estradiol is commonly 
associated with infrequent menstruation 
(oligomenorrhea) or a total loss of menstru-
ation (amenorrhea). Research points to low 
body mass index, current cigarette smoking, 
physical inactivity, and dietary calcium in-
take as the modifi able risk factors that best 
predict low bone mineral density in adult 
women.4 Unfortunately, healthy behaviors 
are complex and infl uenced by multiple en-
vironmental, social, and individual factors, 
including a person’s knowledge and beliefs 
about the disease.7 -13

There is a plethora of research on 
women’s knowledge about osteoporosis, 
but very few studies have reported on young 
women and minority groups, warranting 
further research in these populations.14 One 
problem when comparing different studies 
of what women know about osteoporosis 

is that the surveys used to collect data have 
varied considerably in their degree of detail 
and comprehensiveness.14 Nonetheless, in 
a review of the osteoporosis knowledge 
literature published between 1998 and 
2004, women’s knowledge tended to be high 
with regard to a select few risk factors (e.g., 
sedentary lifestyle, low calcium intake), but 
poor for the majority of risk factors.14 Stud-
ies that were not included in the literature 
review but which included a sample of at 
least some college-age women have reported 
similar outcomes.15-20 That is, young women 
were unable to correctly identify the major-
ity of osteoporosis risk factors and had low 
osteoporosis knowledge scores.

Studies on young women’s beliefs about 
osteoporosis are also limited. One instru-
ment that has been used to measure such be-
liefs is the Osteoporosis Health Belief Scale.21 
Although developed for and validated in a 
population of elderly adults, the scale has 
been used in much younger populations of 
college-age women. In a convenience sample 
of 31 predominantly White college-age 
females of which 65% were either 18 or 19 
years old, respondents believed osteoporosis 
to be a serious disease but did not feel sus-
ceptible to it.18 Similar beliefs were observed 
in a group of 100 Asian women, mean age 
18.5 years, who were enrolled as fi rst-year 
nursing students in Bangkok, Thailand.17 
These beliefs were consistent with those in 
a slightly older population of 113 college 
women, mean age 25 years, although the 
authors did not report the racial makeup of 
the subjects.19

The Multiple Osteoporosis Prevention 
Survey, in various modified versions, is 
another tool that has been used to assess 
young women’s beliefs about osteoporosis 
and other diseases.15,16,22 In an initial study 
of 127 predominantly White college females, 
mean age 19.6 years, respondents believed 
very strongly that osteoporosis is a seri-
ous illness and were somewhat concerned 
about it.15 However, they did not believe 
that they were likely to get, or that they were 
responsible for getting, the disease.15 When 
osteoporosis was compared to other diseases, 
women were more concerned about, and 

believed that they were more likely to get, 
heart disease and breast cancer. Osteoporo-
sis was also believed to be less serious than 
other common causes of morbidity and 
mortality, including AIDS and Alzheimer’s 
disease. Similar beliefs were found in a fol-
low-up study of 321 college women who 
were slightly older (mean age 21.6 years) 
and more racially diverse than the initial 
study,16 as well as in a population of 206 
African American and Hispanic women at 
a women’s health care center, 80% of whom 
were less than 50 years old.22

PURPOSE
All women regardless of racial or ethnic 

background are at signifi cant risk for devel-
oping osteoporosis.3 Although a major com-
ponent of prevention is education, studies 
are limited on knowledge and beliefs about 
osteoporosis in young women, including 
minority groups. The purpose of this study 
was to determine the level of young women’s 
knowledge and beliefs about osteoporosis 
in order to help fi ll the void in the existing 
literature and to assist in the development of 
osteoporosis prevention programs.

METHODS
Women enrolled in an elective physical 

activity course at a southeastern state uni-
versity were asked to participate in the study 
after approval to conduct the investigation 
was obtained from the institution’s review 
board for the protection of human subjects. 
Subjects were asked to complete a question-
naire concerning their knowledge and opin-
ions related to health issues. The Multiple 
Osteoporosis Prevention Survey was used, 
consisting of 50 questions.15,16 Knowledge 
was assessed by listing 20 items, 16 of which 
are commonly identifi ed by the National 
Osteoporosis Foundation as risk factors for 
the disease.3 For each item, the respondent 
had fi ve responses from which to choose: 
“defi nitely increases,” “probably increases,” 
“probably does not increase,” “definitely 
does not increase,” or “don’t know.” For the 
16 osteoporosis risk factors, responses were 
dichotomized into either correct answers 
(“definitely or probably increases”) or 
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incorrect answers (“probably or defi nitely 
does not increase” or “don’t know”). Four 
items were listed that are not known os-
teoporosis risk factors (“eating a diet high 
in animal fat,” “worry or anxiety,” “having 
high blood cholesterol,” and “getting sun-
burn”). These items were also dichotomized 
into either correct responses (“probably or 
defi nitely does not increase”) or incorrect 
responses (“defi nitely or probably increases” 
or “don’t know”).

For respondents with complete risk 
factor knowledge data, a risk factor knowl-
edge score was calculated by summing the 
number of correct responses for all 20 
items (possible scores ranged from 0 to 
20). Also determined was the percentage 
of respondents with a total knowledge 
score of at least 10 (greater than or equal 
to 50% correct), at least 12 (greater than 
or equal to 60% correct), and at least 14 
(greater than or equal to 70% correct). 
Data was also analyzed to determine the 
percentage of respondents who correctly 
identifi ed all risk factors from a specifi ed 
group. The three risk factor groups were 
as follows: (1) lack of physical exercise; low 
calcium intake; skipped menstrual periods; 
(2) post-menopause; an early or surgically 
induced menopause; infrequent or skipped 
menstrual periods; and (3) a small, thin 
frame; smoking cigarettes; lack of physical 
exercise; and a diet low in calcium intake.

The strength of women’s beliefs about 
osteoporosis, heart disease, breast cancer, 
AIDS, Alzheimer’s disease, and the com-
mon cold was measured with the use of a 
fi ve-point Likert-type scale. Four questions 
were asked: “How concerned are you about 
getting _______ (disease)?”; “How likely are 
you to get ______ (disease)?”; “How serious 
is ______ (disease)?”; and “How respon-
sible do you think a person is for getting 
_____ (disease)?” The scale ranged from 1 
(respectively labeled “not at all concerned,” 
“not at all likely,” “not at all serious,” and 
“not at all responsible”) to 5 (respectively 
labeled “extremely concerned,” “extremely 
likely,” “extremely serious,” and “extremely 
responsible”). The numbers two, three, and 
four of the scale were not labeled.

Content validity of the Multiple Osteo-
porosis Prevention Survey was established by 
a panel of expert colleagues in health edu-
cation and osteoporosis.15,16 The test-retest 
reliability was similar to that obtained with 
other self-administered epidemiological 
surveys.15,16 An advantage of using the Mul-
tiple Osteoporosis Prevention Survey is that 
respondents were asked about the strength 
of their beliefs regarding osteoporosis and 
other illnesses. This allowed the investiga-
tors to measure the absolute strength of 
respondent’s beliefs about osteoporosis and 
to make relative belief comparisons about 
osteoporosis against other common causes 
of morbidity and mortality. This survey has 
also been used in previous investigations, 
which allowed comparison of data across 
the different studies.

Data was evaluated using the following 
analysis. Descriptive statistics and frequency 
distributions were developed for each vari-
able. Chi-square was used to test for differ-
ences in percentage of White versus African 
American respondents who correctly iden-
tifi ed a specifi c osteoporosis risk factor or 
group of factors. Analysis of variance was 
used to test for differences between White 
and African American respondents for total 
osteoporosis knowledge scores. The paired 
samples t-test was used to evaluate for dif-
ferences between beliefs about osteoporosis 
and other diseases (e.g., osteoporosis versus 
breast cancer, osteoporosis versus heart 
disease), and for differences between White 
and African American respondents in their 
beliefs about osteoporosis (e.g., how con-
cerned they were). All analysis was done 
using SPSS 13.0 for Windows (Chicago, IL). 
The level for statistical signifi cance was set 
at p<0.05. 

RESULTS
Of the 331 women recruited for the 

study, 302 volunteered to answer the survey 
questionnaire, reaching 91% of the targeted 
population. Nearly two-thirds (194 out of 
302) of the respondents were non-Hispanic 
White, and one-fourth (77 out of 302) were 
non-Hispanic African American. Nearly 
84% (253 out of 301) ranged in age from 18 

to 21 years, and 98% (295 out of 302) had 
heard some or a lot about osteoporosis. More 
than one-third (108 out of 297) self-reported 
a body weight of less than 127 pounds.

The percentage of respondents who cor-
rectly identifi ed osteoporosis risk factors is 
presented in Table 1. A high percentage of 
all respondents was able to identify the 
risk factors of family history (89.1%), low 
calcium intake (86.1%), and a sedentary 
lifestyle (85.8%). About two-thirds of re-
spondents were able to identify that female 
gender was a risk factor for osteoporosis, 
but just a small percentage were able to 
identify that Caucasian (28.5%), Asian 
(12.9%), African American (12.9%), or His-
panic (9.2%) race were risk factors. African 
Americans were less likely than Whites to 
correctly identify the following risk factors: 
female gender (51.9% vs. 73.2%; χ2=11.28; 
P=0.001), post-menopause (42.9% vs. 
63.2%; χ2=9.32; P=0.002), small, thin frame 
(35.5% vs. 52.8%; χ2=6.55; P=0.010), use of 
steroid or thyroid medications (29.9% vs. 
46.9%; χ2=6.56; P=0.010), and infrequent 
or skipped menstruation (20.8% vs. 39.7%; 
χ2=8.74; P=0.003).

Of note, 70% of respondents incorrectly 
identifi ed high blood cholesterol and eating 
a diet high in animal fat as risk factors for os-
teoporosis. Similarly, 55% of respondents in-
correctly identifi ed worry or anxiety as con-
tributing factors for osteoporosis, while 31% 
incorrectly identifi ed getting sunburned as a 
factor. African Americans were more likely 
than Whites to incorrectly identify sunburn 
(48.1% vs. 25.8%; χ2=12.55; P<0.001) and 
a diet high in animal fat (80.5% vs. 68.6%; 
χ2=3.90; P=0.048) as risk factors.

There were 299 respondents with com-
plete risk factor knowledge data. The mean 
risk factor knowledge score was 9.41 ±3.19 
(range 0 to 17) out of 20, with African 
Americans scoring lower than Whites (mean 
8.29 ±3.27, range 0 to 17, vs. mean 9.95 
±3.08, range 0 to 17; F=15.28; P<0.001). 
Only 51.5% of all respondents had a knowl-
edge score of 10 or greater, while just 26.1% 
scored 12 or greater and a mere 7.7% scored 
14 or greater (at least 70% correct). African 
Americans were less likely than Whites 
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to have scores of 10 or greater (35.5% vs. 
57.8%; χ2=10.82; P=0.001) or 12 or greater 
(13.2% vs. 31.8%; χ2=9.68; P=0.002).

Less than one-third (93 out of 301) of 
all respondents correctly identifi ed all three 
of the most commonly emphasized risk 
factors in young women for the prevention 
of osteoporosis: lack of physical exercise, 
low calcium intake, and skipped menstrual 
periods. African Americans were less likely 
than Whites to correctly identify all three 
of these factors (16.9% vs. 35.6%; χ2=9.11; 
P=0.003). Moreover, just 21.3% (64 out of 
301) of respondents correctly identified 
all three risk factors linked to low levels of 
estradiol: post-menopause, an early or sur-
gically induced menopause, and infrequent 
or skipped menstrual periods. Finally, just 

19% of respondents correctly identifi ed all 
four of the risk factors that best predict low 
bone mineral density in adult women: a 
small thin, frame, cigarette smoking, physi-
cal inactivity, and calcium intake.

The mean belief score for each disease is 
presented in Table 2. The mean belief score 
represents the strength of belief about the 
illness. It is noted whenever there was a 
statistical difference between respondents’ 
osteoporosis beliefs and their beliefs about 
other diseases (e.g., osteoporosis vs. heart 
disease, osteoporosis vs. breast cancer), 
or between White and African American 
respondents’ beliefs regarding osteoporosis 
(e.g., how concerned, how likely).

The women in this study stated that 
they were somewhat concerned about 

developing osteoporosis (mean response 
2.85, range 1 to 5). However, they were 
signifi cantly more concerned about, and 
believed they were more likely to get, breast 
cancer. African American respondents also 
expressed a greater concern about, and 
perceived susceptibility to, heart disease. 
Similarly, although women in this study 
stated that osteoporosis is a serious disease 
(mean response 4.24, range 2 to 5), they 
believed it to be signifi cantly less serious 
than heart disease, breast cancer, AIDS, and, 
except for African American respondents, 
Alzheimer’s disease.

The respondents also believed that they 
were less responsible for getting osteoporo-
sis (mean response 2.83, range 1 to 5) than 
for getting heart disease. This difference, 

Table 1. Percentage of Women Who Correctly Identifi ed Osteoporosis Risk Factors

  Percentage Percentage Percentage 
  of all  of White of African
  women who  women who American who
Risk Factora responded correctly responded correctly    responded correctly P*

A family history of osteoporosis 89.1 90.2 89.6 
A diet low in dairy products or other 
  sources of calcium 86.1 88.1 85.7 
Lack of physical exercise 85.8 87.6 85.7 
Getting sunburn 68.5 74.2 51.9 *
Being female 65.9 73.2 51.9 *
Scoliosis or curved spine 65.2 67.0 59.2 
Being post-menopausal 56.0 63.2 42.9 *
Having a small, thin frame 46.4 52.8 35.5 *
Smoking cigarettes 44.7 48.5 39.0 
Drinking alcohol in excess 44.4 45.4 42.9 
Worry or anxiety 44.4 45.9 37.7 
Taking steroid or thyroid medication 
  for asthma, arthritis, or other diseases 42.1 46.9 29.9 *
An early or surgically induced menopause 41.1 44.8 33.8 
Infrequent or skipped menstrual periods 35.1 39.7 20.8 *
Having high blood cholesterol 29.5 29.9 26.0 
A diet high in animal fat 28.1 31.4 19.5 *
Being Caucasian 28.5 27.8 32.5 
Being Asian 12.9 12.4 15.6 
Being African American 12.9 12.9 13.0 
Being Hispanic 9.2 9.3 9.1 

Notes:
a Data in the rows “Getting sunburn,” “Worry or anxiety,” “Having high blood cholesterol,” and “A diet high in animal fat” represent the percentage of respon-
dents who correctly identifi ed the item as not being a risk factor for osteoporosis
*Chi-square p value<0.05 between White women and African American women

����������	��
������������������� ���������������������� !"���&��!'



Mark J. Kasper, Michele Garber, and Kristie Walsdorf

190    American Journal of Health Education — July/August 2007, Volume 38, No. 4

Table 2. Mean Score (Standard Deviation) for Women’s Beliefs about Diseasesa

  Concernedb                   Likelyc                       Seriousd                  Responsiblee 
 Allf Wg AAh All W AA All W AA All W AA

Osteoporosis 2.85 2.80 2.84 2.50† 2.60 2.26 4.24 4.20 4.30 2.83 2.76 2.90
 (1.19) (1.13) (1.51) (1.04) (1.02) (0.99) (0.88) (0.87) (0.90) (1.07) (1.05) (1.05)
Heart disease 2.96 2.81 3.27* 2.57 2.58 2.53* 4.75* 4.76* 4.74* 2.98* 2.89 3.09
 (1.19)  (1.12) (1.36) (1.13) (1.12) (1.15) (0.60) (0.59) (0.61) (1.07) (0.98) (1.21)
Breast cancer 3.60* 3.53* 3.84* 2.83* 2.90* 2.83* 4.73* 4.71* 4.81* 1.78* 1.69* 1.88*
 (1.11) (1.03) (1.14) (1.04) (0.96) (1.10) (0.62) (0.60) (0.58) (0.99) (0.98) (0.98)
AIDS 2.59* 2.27* 3.23* 1.59* 1.48* 1.74* 4.90* 4.92* 4.98* 4.22* 4.12* 4.35*
 (1.46)  (1.33)  (1.51)  (0.81) (0.73) (0.89) (0.48) (0.34) (0.46) (0.96) (1.00) (0.88)
Alzheimer’s disease 2.80 2.71 2.87 2.37 2.38* 2.29 4.40* 4.39* 4.40 1.71* 1.62* 1.92*
 (1.30) (1.28) (1.31) (1.15) (1.16) (1.13) (0.85) (0.84) (0.87) (1.00) (0.86) (1.26)
Common cold 2.65* 2.61 2.87 4.15* 4.23* 4.06* 2.15* 1.98* 2.47* 2.54* 2.43* 2.79
 (1.39)  (1.36) (1.49) (1.12) (1.05) (1.16) (1.16) (1.01) (1.42) (1.01) (0.91) (1.17)

Notes:
a Scale ranged from 1 to 5; 1 = Not at all; 5 = Extremely
b How concerned are you about getting ______ (disease)?
c How likely are you to get _____ (disease)?
d How serious is _____ (disease)?
e How responsible is a person for getting _____ (disease)?
f All = all women
g W = White women only
h AA = African American women only
* Paired sample t-test p<0.05 than osteoporosis
† Paired sample t-test p<0.05 between White and African American

however, was not signifi cant within African 
American women only or White women 
only. Finally, African American respondents 
believed that a person is just as responsible 
for getting osteoporosis as for getting a 
common cold.

DISCUSSION
In discussing a public health approach to 

promote bone health, the Surgeon General’s 
report on bone health and osteoporosis 
stated, “Perhaps the biggest problem is a 
lack of awareness of bone disease among 
the public … many of whom do not un-
derstand the magnitude of the problem, let 
alone ways in which bone disease can be 
prevented.”2(p7) The results of this study and 
others lend support to the Surgeon General’s 
statement. The vast majority of respondents 
in this study were able to identify the modifi -
able risk factors of a sedentary lifestyle and 
low calcium intake, but less than one-third 
were able to correctly identify all three risk 
factors most commonly emphasized for the 

prevention of osteoporosis in young women 
(lack of physical exercise, low calcium intake, 
skipped menstrual periods). Similarly, just 
21% were able to correctly identify all three 
risk factors related to low bone mass as a re-
sult of endocrine changes (post-menopause, 
early or surgically induced menopause, or 
infrequent or skipped menstrual periods), 
while less than 20% were able to correctly 
identify all four risk factors that best predict 
low bone mineral density in adults (small 
thin frame, cigarette smoking, physical 
inactivity, calcium intake).

Collectively, just half of all respondents 
obtained an osteoporosis knowledge score 
of 10 or greater out of 20. Certainly, there 
are numerous combinations of risk factors 
which could have been grouped together 
and analyzed for percentage of respondents 
who were able to correctly identify the items. 
However, the bottom line in this study is that 
young women’s ability to identify osteoporo-
sis risk factors was poor. Just 6 out of the 16 
osteoporosis risk factors listed were correctly 

identifi ed by at least 50% of the respondents. 
African American respondents tended to 
score lower than White respondents across 
several risk factors.

These data mirror the results from two 
other similar populations surveyed in 1994 
and 2001 using the same instrument,15,16 
including the fi nding that African American 
women were less likely than White women 
to correctly identify post-menopause status 
and having a small, thin frame as osteopo-
rosis risk factors.16 Several studies have also 
reported similar fi ndings in which different 
populations, survey instruments, and scor-
ing systems were used. In other words, there 
are signifi cant gaps in women’s knowledge 
about osteoporosis.14-20,23-25

Moreover, although women in this 
study reported that they were somewhat 
concerned about getting osteoporosis, they 
were much more concerned about, and 
believed they were more likely to get, breast 
cancer. African American respondents also 
expressed a greater concern for and likeli-
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ness to get heart disease. This is inconsistent 
with statistics estimating that approximately 
13% of women will develop breast cancer26 
and 33% will develop heart disease,27 com-
pared to the 40% who will be affected by 
osteoporosis.2(p68) 

Rightly so, women in this study did be-
lieve that osteoporosis is a serious disease. 
Just one-third of individuals who experience 
an osteoporotic hip fracture will return to 
independent activities of daily living, and a 
similar percentage of women who experience 
a hip fracture will require long-term nursing 
home care.1(p7) Women with osteoporosis 
also experience a tremendous amount of 
fear and anxiety, which contributes to a high 
rate of depression.1(p7) All of these factors 
contribute to the 20% one-year mortality 
rate following hip fracture.14

The beliefs reported in this study are 
similar to those reported by other investi-
gators in populations of young women.15-19 
That is, young women tend to be somewhat 
concerned about osteoporosis and believe 
that it is a serious disease. However, they do 
not feel all that likely to get osteoporosis. Of 
importance to health education program-
ming, most women do not believe that they 
are responsible for developing osteoporosis. 
Educational messages need to stress that 
although lifestyle factors may account for 
a relatively small percentage of bone mass 
(somewhere in the range of 10 to 50%), 
just a mere 10% increase in bone mass may 
reduce the risk of fracture by up to 50%.2(p111) 
Behaviors, especially physical activity, cal-
cium intake, and abstinence from cigarette 
smoking, can also retard the age-related loss 
of bone mass.1(p2)

Almost all of the respondents in this 
study reported that they have heard some 
or a great deal about osteoporosis, and yet 
their ability to identify the majority of risk 
factors was poor, and their beliefs about the 
disease were not consistent with current 
science and statistics. In a previous study, 
73% of young women obtained osteoporosis 
information from magazines, and 40% read 
about the disease in newspapers.16 However, 
when investigators examined the extent of 
coverage of osteoporosis in leading women’s 

magazines and two major metropolitan 
newspapers, they concluded that it was not 
balanced toward science and fact, and that 
the information given on risk factors and 
preventive measures was very general.29 It is 
possible, then, that women in this study have 
not received or retained enough detailed 
information about the primary prevention 
of osteoporosis. For example, the majority 
of television and magazine advertisements 
regarding osteoporosis target older peri- or 
post-menopausal woman for secondary 
and tertiary prevention of the disease (e.g., 
via bone-building drugs or calcium supple-
mentation). Similar to many other health 
concerns, there appears to be a major gap 
between our clinical knowledge about the 
prevention of osteoporosis and its transla-
tion to the public.2(p8)

A similar disconnect exists between 
young people and their perceived suscep-
tibility to illness, especially diseases that 
do not clinically manifest themselves until 
much later in life. Therefore, it was of no 
surprise that women in this study were not 
too concerned about osteoporosis. Because 
the clinical diagnosis of osteoporosis typi-
cally does not occur until the fi fth decade 
of life and symptomology much later, it 
is reasonable for young women not to be 
concerned about a disease that will not strike 
them, if at all, until several decades in the 
future. In fact, women in this study did not 
believe that they were likely to get any of the 
chronic diseases identifi ed, and except for 
breast cancer, they were not too concerned 
about any of them.

There are possible limitations to this 
study that warrant discussion. First, the re-
spondents in this study may not be refl ective 
of all young women. Although 91% of the 
targeted population was reached, the study 
sample was drawn from women enrolled in a 
college elective physical activity course. One 
would think, however, that women enrolled 
in higher education would have a greater 
level of health knowledge and a stronger 
belief about health and disease, including 
osteoporosis, than young women not in 
college or not partaking in a physical act-
ivity course. This is to suggest that osteopo-

rosis knowledge may actually be lower, and 
beliefs about osteoporosis may actually be 
weaker, in a more representative sample of 
young women.

A second concern about the study results 
is that knowledge about osteoporosis was 
defi ned as the ability to identify risk factors. 
Arguments can be made that this type of 
format may have encouraged guessing and 
that identifi cation of risk factors is not a 
comprehensive assessment of osteoporosis 
knowledge.14 The survey used in the study, 
however, has demonstrated acceptable 
test-retest reliability in college women.15,16 

Furthermore, the ability to recognize is at 
the most elementary level of assessment, and 
guessing would likely favor the respondent 
who is not familiar with osteoporosis risk 
factors. It is likely that osteoporosis knowl-
edge scores would have been lower than 
reported if the questionnaire items required 
more complex thinking skills. Finally, other 
investigators have used a number of dif-
ferent surveys, with different formats and 
degree of detail and comprehensiveness, and 
their conclusions have been similar: there 
are signifi cant gaps in women’s knowledge 
about osteoporosis.14

A third limitation of the study is that 
the bone health behaviors of the respon-
dents were not assessed. It is possible that 
women in our study were practicing the 
behaviors linked to healthy bone and, thus, 
their knowledge or beliefs about the disease 
were irrelevant. Yet, even though women 
in this study were enrolled in a physical 
activity class (e.g., tennis, volleyball, walk-
ing, resistance training), it is important to 
note that partaking in the course by itself 
did not meet current recommendations for 
building or preserving bone.5 For example, 
walking is an insuffi cient mechanical force 
for bone health, the frequency of the classes 
were less than three sessions per week, and 
only the weight lifting course involved heavy 
resistance training of all the major muscle 
groups. A major problem with measuring 
physical activity in these sorts of research 
studies is that there are no valid instruments 
currently available to assess physical activity 
for bone health. 
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What is known from the epidemiological 
data is that calcium intake in young women 
is signifi cantly below the 1000 mg/day rec-
ommended level,2(p50) and approximately 
19% of women smoke cigarettes.30 In ad-
dition, over one-third of the respondents 
in this study self reported a body weight of 
less than 127 pounds—i.e., the “small, thin 
frame” risk factor, which, although not a 
behavior, nevertheless puts these women 
in the highest risk group for developing 
osteoporosis, given their gender.

TRANSLATION TO HEALTH 
EDUCATION PRACTICE

The leading modifi able behavioral causes 
of premature death and disability in the 
United States are cigarette smoking, diet, 
and a sedentary lifestyle.31 Health educa-
tion messages should continue to stress 
the importance of these behaviors for the 
prevention of several diseases, including 
osteoporosis. The Dietary Guidelines for 
Americans is an appropriate dietary mes-
sage for the prevention of osteoporosis in 
young women.32 However, because of the 
synergistic effect of calcium and exercise, it is 
important to emphasize that calcium intake 
below the recommended 1,000 mg/day, even 
in the presence of adequate physical activ-
ity, may result in less than optimal bone 
health.2(p129),5 A rough guide to determine 
the amount of dietary calcium intake in 
women is to calculate 290 mg plus 300 
mg for each 8 oz. serving of milk or other 
calcium-rich foods.2(p163)

Over exercising (high energy expendi-
ture), under eating (low caloric intake), 
or both, which may result in hormonal or 
dietary defi ciencies, are also linked to either 
low bone mass or loss of bone.5 Women 
should be informed that menstrual irregu-
larities may signify hormonal defi ciencies 
that can affect bone health.33 Women who 
are oligomenorrheic (three to nine periods 
per year) or amenorrheic (two or fewer peri-
ods per year or no period within the past six 
months) should consult their physician.

Adhering to the public health message 
of obtaining daily 30-minute bouts of 
moderate-intensity physical activity can 

result in significant benefits for overall 
health.34 This recommendation, however, 
may be insuffi cient to augment or preserve 
bone across the lifespan. Although the 
specifi c type or dose of exercise has yet to 
be determined, it appears that the optimal 
exercise prescription for bone health is 
high-intensity skeletal loading exercises.5 
Modalities that are weight bearing and 
involve jumping (e.g., volleyball, basketball, 
running, step aerobics) are best. Walking, 
by itself, has shown to be relatively ineffec-
tive; consequently, encouragement of short 
bouts of jogging during walking sessions 
should be encouraged, if appropriate.5 
Furthermore, resistance training to increase 
or preserve muscle mass has shown to be 
effective in increasing and preserving bone 
mass.5 As with other lifestyle diseases, the 
behaviors linked to osteoporosis prevention 
must be maintained or the benefi ts will be 
lost. It is important to reiterate that health 
behaviors are complex and determined by 
numerous factors other than knowledge 
and beliefs.7-13

Packaged osteoporosis educational 
materials are available from a variety of 
sources. Powerful Bones Powerful GirlsTM 

is designed to promote bone health in 
girls between the ages of 9 and 12.35 This 
campaign, based at the Centers for Disease 
Control and Prevention, has a website 
with numerous educational games and 
activities, including a calcium intake calcu-
lator. Although the website targets girls, the 
material is still appropriate for young women. 
The National Osteoporosis Foundation also 
has educational material available for pur-
chase, including a script-based PowerPoint 
educational lecture.36 The effectiveness of 
Powerful Bones Powerful Girls™ or the 
National Osteoporosis Foundation’s educa-
tional material with regard to infl uencing 
knowledge, beliefs, or behaviors related to the 
prevention of osteoporosis in young women 
has not been reported in the literature.

CONCLUSIONS
Young women’s beliefs about osteopo-

rosis in this study did not match current 
knowledge about its prevention (“how 

responsible”) or its incidence rate (“how 
likely”). Although women felt somewhat 
complacent (“how concerned”) about os-
teoporosis, they did believe very strongly 
that osteoporosis is a serious disease. Nev-
ertheless, the majority of the respondents 
were unable to correctly identify commonly 
discussed osteoporosis risk factors. This data 
suggests that educational programs concern-
ing the prevention of osteoporosis in young 
women are warranted. Additionally, it is 
essential for these educational interventions 
to address their effectiveness in infl uencing 
knowledge of, beliefs about, and behaviors 
toward this bone-crippling disease.
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