Mississippi University for Women

ATHENA COMMONS

MSN Research Projects MSN Research

8-1-2001

Modifiable Risk Factors for Osteoporosis Prevention in the
College Population

Sally Pearson

Follow this and additional works at: https://athenacommons.muw.edu/msn-projects

6‘ Part of the Nursing Commons

Recommended Citation

Pearson, Sally, "Modifiable Risk Factors for Osteoporosis Prevention in the College Population” (2001).
MSN Research Projects. 234.

https://athenacommons.muw.edu/msn-projects/234

This Thesis is brought to you for free and open access by the MSN Research at ATHENA COMMONS. It has been
accepted for inclusion in MSN Research Projects by an authorized administrator of ATHENA COMMONS. For more
information, please contact acpowers@muw.edu.


















15
likelihood of developing the disease” (National Institutes
of Health [NIH], 1998). This includes lifestyle factors
that can be changed or modified to reduce the risk of

osteoporosis. Operational: known elements that contribute

to increasing the chance of developing osteoporosis as

determined by the Osteoporosis Lifestyle Survey.



Chapter II

Review of Literature

A review of the literature revealed several studies
that explored modifiable and non-modifiable risk factors
in certain population groups at risk for osteoporosis. Few
studies, however, sought to.identify what the college-age
population is doing to prevent future risks of
osteoporosis. The focus of research was on specific risk
factors, such as exercise, smoking, and dietary intake of
calcium. Most of the research reviewed centered on women;
only a few studies evaluated men. Children were the
subject of some studies observing the amount of dietary
calcium and participation in physical exercise as they
relate to the development of peak bone mass.

In 1992 osteoporosis research expanded to include the
female athlete and the unique part that osteoporosis plays
in the female triad athlete syndrome. Research regarding
the knowledge and beliefs of osteoporosis risk factors
were primarily conducted on women, although occasional
studies included men, as specific risk factors were better

understood. New pharmaceutical options to treat
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osteoporosis and the advances in available diagnostic
tools resulted in the majority of the research.
Predominantly these studies centered on identification and
treatment of the disease in post-menopausal women. The
current study will add to the literature on the younger
age group.

Lysen and Walker (1997) explored adolescents’
participation in modifiable and non-modifiable risk
factors for osteoporosis in eighth-grade students. The
study sought to compare the incidence of the risk factors
in male and female students. The rate of participation in
the modifiable risk factors of calcium intake, physical
activity, sodium intake, body mass index, smoking status,
and alcohol intake was evaluated. Specific non-modifiable
risk factors were examined including gender, ethnic
heritage, and family history. The researchers surmised
that students with a combination of modifiable and non-
modifiable risk factors were at an increased risk of
compromising peak bone mass. The descriptive design of
this study was to identify those adolescents who were at
the greatest risk for developing osteoporosis in the
future because of a lack of optimizing their peak bone
mass during adolescence.

Lysen and Walker (1997) stated that the rate of

osteoporosis cases are growing in numbers because
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adolescents are not participating in the correct
modifiable factors that can reduce their risk of
developing the disease. The researchers examined what the
modifiable and non-modifiable risk factors were for
osteoporosis in adolescents. The researchers explained
that “Each person’s bone is genetically controlled, with
approximately 80% of total bone mass attributed to genetic
predetermination. This percentage includes gender, ethnic
heritage, basic body type, and family history of disease”
(Lysen & Walker, 1997, p. 317). Lysen and Walker justified
that “optimizing peak bone mass and maintaining skeletal
mass throughout adulthood must be the primary focus of
prevention” (p. 317).

The descriptive design of the study allowed detailed
information to be obtained and gender comparisons to be
examined. The sample consisted of 138 students in the
eighth grade at two schools in midwestern United States.
The mean age was 14.3 years, 40.6% of the sample were
males, and 59.4% were females.

Two instruments were developed by the researchers for
the study, one of which was modified from an existing
instrument. The first instrument consisted of two parts
and had a Spearman-Brown correlation coefficient of r =
.9723 for the parent part and r = .9971 for the student

part. The first part of the questionnaire was sent home,
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and the parents completed items regarding personal health
history and demographic information regarding the student.
When this portion was returned to the teacher, the student
completed the second portion, assessing personal health
habits and demographic information.

The second instrument was a food frequency
questionnaire modified to include sodium intake and
reflective of the eating habits of midwestern students.
The reliability coefficient of this tool was r = .6789.
This questionnaire estimated average daily calcium and
sodium intake. The students were instructed on the
estimation of serving sizes and on how to correctly report
food consumption on either a daily, weekly, or monthly
basis. Evaluations to determine body mass index by
measuring the height and weight of each student were
performed.

The frequency and descriptive statistics on all
modifiable and non-modifiable risk factors were analyzed.
Total and combinations of risk factors were evaluated.
Chi-square analysis was performed between gender and each
risk factor, with an alpha level set at .05 for all tests
performed.

All students had some risk factors, 10% of the sample
had six or more risk factors, while 26% of the sample had

three or fewer. Out of a possible nine total risk factors
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the mean was 4.1. Non-modifiable risk factors were high in
this population, 41.3% had a family history of
osteoporosis, 59.4% were female, and 85.5% of ethnic
heritage increased their risk of disease. Modifiable risk
factors were ranked with high-sodium intake 68.1%,
followed by 42.8% qualifying as underweight for height
(bocdy mass index). Calcium intake was below the National
Institutes of Health’s recommended daily optimal intake
level for adolescents of 1,500 mg per day by 36.2%, while
the study demonstrated that 79% did consume at least 1,200
mg, the RDA standard. Physical activity was reported to be
inadequate in only 21.7% of the students while alcohol
consumption was reported at 20.3%. Smoking was reported by
13.8% of the students.

The gender comparison with each modifiable risk
factor revealed that 53.6% (p = .034) of males were
underweight for height, and 78.6% (p = .029) consumed
excessive sodium when compared with females. Males had a
significantly higher calcium intake when compared with
females for both levels, 1,200 mg (p = .043) and 1,500 mg
(p = .023).

The researchers recommended identification of those
students who had an increased risk for osteoporosis
because of non-modifiable risk factors. This increased

risk indicates the importance of beginning intervention
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during adolescence to increase peak bone mass because
optimum protection can potentially be gained even with a
genetic predisposition for osteoporosis. The adolescent
years are when peak bone mass is forming and lifelong
protection can occur.

In this study adolescents had a higher than average
calcium intake at the RDA daily level of 1,200 mg but
still fell below the National Institutes of Health
recommended daily intake of 1,500 mg. Low calcium intake
among the females in this study was attributed to
differences in food volume and caloric intake when
compared with males. The researchers explained that this
may also be related to adolescent girls’ perception that
dairy products are a high-fat food.

Physical activity levels in the sample population
were higher than the national average. Physical activity
levels are related to increases in skeletal mass.
Excessive sodium intake was of concern to the researchers
because of a positive correlation between daily calcium
excretion and daily sodium intake reported in their review
of the literature. Low body mass index in the sample
highlighted concern regarding possible eating disorders,
many of which are associated with amenorrhea and

subsequent osteoporosis.
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Lysen and Walker (1997) have “recommended further
research using a DEXA analysis for bone density levels to
determine if risk factor totals coincided with bone
density levels” (p. 321). This study indicated that
adolescents in this sample were deficient in all the
modifiable risk factors. The participants had a
significantly better calcium intake than was expected.
They also had physical activity levels higher than the
national average. Smoking and alcohol consumption were
less than the national average. Body mass index was low,
and sodium intake was high in males.

Overall this study demonstrated that the majority of
adolescents in the sample were participating in lifestyle
choices that were good for bone health. Gender comparisons
did illustrate that males have specific risk factors that
need to be addressed, such as high-sodium intake and low
body mass index. The researchers recommended that females
should increase their calcium intake.

The average child in the study by Lysen and Walker
(1997) had 2.3 modifiable risk factors. Those areas should
be the starting points at which education and intervention
should proceed. The mean age of 14.3 years was significant
as a comparison to whether the older adolescent in the

current study had the same risk factors.
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Teegarden, Lyle, Proulx, Johnston, and Weaver (1999)
conducted a study to assess if childhood and adolescent
exposure to calcium had any effect on the continued
consumption of milk and its long-term effect on bone
mineral density. These assessments included examining the
relationship between previous milk intake, current calcium
intake, and current bone mineral density in women. The
authors hypothesized that higher milk intake during
adolescence influences peak bone mass in the spine,
radius, and total body measurements and that spinal bone
mineral content was influenced by current calcium intake.

A cross-sectional, nonexperimental study included an
interview portion as well as empirical data collection. An
attempt to eliminate extraneous variables was achieved by
limiting the age of the sample and various influencing
factors. The sample target consisted of white women
between the ages of 18 and 31 years. The sample did not
include persons who had exercised more than 2 hours a week
in the year prior to the study or persons who had a
history of hypertension, heart disease, or diabetes. Two
other exclusions were (a) people with irregular menses and
(b) chronic intake of medications that interferes with
calcium metabolism.

Data collection began with an interview by two

trained nutritionists assessing the participants’ current
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calcium intake. Previous milk intake during two stages of
life, early childhood to age 12 years and age 13 to 19
years or adolescence, was evaluated by dietary recall. The
responses were divided into three categories: infrequently
or never, sometimes, and at every or almost every meal.
Teegarden et al. (1999) stated that the use of recall was
reliable for the adolescent stage due to the participants’
relatively close age to that stage. The recall of
childhood intake, although not as reliable, correlated
well with the adolescent intakes, r = 0.66.

Empirical data were obtained, evaluating height,
weight, bone mineral density, and bone mineral content at
several body sites. The bone mineral density and bone
mineral content were measured in both trabecular as well
as cortical bone using dual-energy x-ray absorptiometry.

Statistical analysis methods consisted of means,
standard deviations, and correlations for all variables.
Recall data were evaluated using multivariate and
univariate regression methods. The authors adjusted for
weight because it is a strong predictor of bone mass.

Teegarden et al. (1999) discovered the frequency of
milk intake diminished between childhood and adolescence,
r = 0.66, p < .0001, and a positive correlation existed
between the two ages as well as with current calcium

intake, r = 0.26 and r = 0.33, respectively, p < .0001l.
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The researchers determined early milk intake does
influence higher intake of calcium in young adults.

Teegarden et al. (1999) concluded the habit of
drinking milk in childhood and adolescence continued when
established early in life. Higher milk intake during
adolescence did influence peak bone mass at several sites,
but only continued calcium intake had any effect on the
spine’s bone mineral content. The authors determined an
important finding that the spine has a high metabolic
turnover rate; therefore, many fractures occur in the
vertebrae later in life. Increasing milk intake during
peak bone mass development is a primary recommendation of
Teegarden et al. The researchers also reported that
continuation of calcium consumption had a direct effect on
risk reduction for osteoporosis.

The sample age for this study on milk intake and bone
density is essentially the same as the sample in the
current study on modifiable risk factors. The researchers
supported the need to assess individuals between the ages
of 18 and 30 years for their compliance with dietary
recommendations. Another significant point was that early
dietary habits had an influence on the continuation of
those habits throughout young adulthood. This observation
supported the evaluation of modifiable risk factors in the

current study. Risk factor identification should result in
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the establishment of intervention at an early age so the
risk is minimized before the lifestyle of the college
population becomes habit.

Assessing calcium as a predictor of peak bone mass
and examining how self-selected exercises among
adolescents affected bone mineral density was the purpose
of the study by Lloyd et al. (2000). A longitudinal study
involving 81 healthy premeanarchal females was conducted
for 6 years. Approximate age at entry was 12 years, and
they were seen every 6 months until age 16, then once a
year thereafter. Three-day diet records were completed at
each visit in the 6 years. Each participant’s bone mineral
density and other body composition measurements were
assessed at consistent intervals. Yearly fitness
measurements for aerobic power, strength, and flexibility
were collected. A sports-exercise guestionnaire was used
in this study which listed 28 school-based, outside-of-
school, and individual activities. The participant
recorded the activity and frequency, in which she
participated. Activities assessed, for example, were
basketball, soccer, aerobic classes, swimming, running,
martial arts, and tennis.

Statistical analyses were descriptive, and Pearson’s
correlation coefficients were calculated to investigate

the relationships between variables. The sports-exercise
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score, r = .42, p = .0001, evaluated from the
questionnaires used at regular intervals during the 6-year
study demonstrated a significant positive correlation with
hip bone mineral density at age 18 years. Body weight, r =
.40, p = .0002, and wall-sit exercise score, r= .28, p =
.01, were positively correlated with the hip bone mineral
density also. Daily nutrient and food group consumption
did not correlate with hip bone mineral density or total
body bone mineral gain. Specifically, there was no
relationship with hip bone mineral density and daily
calcium intake average over the 6 years, r = .10, p = .36.

Although this study did not demonstrate a correlation
of calcium intake to hip bone mineral density, other
studies have identified maximum calcium intake as an
important nutritional component of optimum bone mass
formation. The longitudinal study did identify the fact
that the participants consumed 919 mg of calcium a day at
age 12 and increased their intake to 926 mg of calcium a
day at age 18. Although there was a modest increase, the
overall calcium intake was still under the RDA recommended
1,200-mg per day.

The researchers concluded that, ”“An increase of .05
grams per centimeter of hip bone density was projected to
represent a 50% reduction in osteoporotic fracture risk”

(p. 5). This study was able to identify sedentary
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teenagers from those who participate in some form of
activity on a daily basis based on their hip bone mineral
density. This outcome illustrates that exercise is
important in prevention of osteoporosis. This study
supports the fact that exercise can make a visible
difference in bone mineral density. Lack of exercise is a
risk factor for decreased optimal bone mass; therefore,
identification of sedentary persons that are building
their peak bone mass is important.

An important aspect that affects the success of an
appropriate éxercise program for the prevention of
osteoporosis is the belief that exercise can make a
difference in personal health. An understanding of the
personal risk of osteoporosis is ideal but not necessary
to achieve a reduction in osteoporosis risk. If an
effective regime is in place for overall health, then the
goal has been accomplished.

Taggart and Connor (1995) conducted a study to
determine why some people participate in self-care and
others do not participate. The researchers focused on
exercise habits related to the belief that osteoporosis is
a debilitating disease and can be prevented by exercising.
According to these authors, osteoporosis is a serious
disease that affects millions of people. Although factors

that can be modified to prevent osteoporosis have been
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identified, research is still deficient in determining
factors that influence women to participate in a
preventative lifestyle.

The researchers stated that osteoporosis is a major
cause of bone fractures in the United States. Hip
fractures, resulting in death and increasing healthcare
costs, stimulated the authors to look at this subject from
a perceptual and behavioral viewpoint. Choosing to focus
on one modifiable risk factor, exercise, allowed them to
study knowledge of osteoporosis and beliefs about the
preventative nature of exercise as it relates to
osteoporosis.

A descriptive, correlational design was used to
determine osteoporosis beliefs, knowledge, and exercise
habits. The variables included in the study were
susceptibility to acquiring the disease, beliefs about the
seriousness of the perceived personal threat of
osteoporosis, and exercise barriers or factors that
prevent exercising. Taggart and Connor (1995) hypothesized
that there would be a relationship between the frequency
of exercise and the knowledge about the seriousness of
osteoporosis, the beliefs about the benefits of exercise,
and the acknowledged impediments to exercise. The
conceptual framework for this study was a modified Health

Belief Model.
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The convenience sample consisted of 113 college
students who attended a basic health course that did not
include teaching about osteoporosis. All students were
female, and a large portion were nontraditional college
women with a mean age of 25.06 years.

An instrument was designed that incorporated
demographic information and questions that assessed belief
as well as knowledge about the subject. The Osteoporosis
Health Belief Model Scale, which was developed and
validated by researchers at Grand Valley State University
in Allendale, MI, was administered to test health beliefs.
Other portions of the survey were developed through
information gleaned from a review of literature. Using a
tape measure, a wrist measurement was done to help
establish non-modifiable risk information. A self-report
regarding the frequency and type of exercise habits was
included. Questions that measured health beliefs of
osteoporosis were included, such as susceptibility to the
disease, seriousness of the disease itself, exercise
barriers and benefits, and health promotion based on
knowledge and beliefs. “The test was designed to identify
participant’s knowledge about risk factors for
osteoporosis, potential consequences of the disease, and
benefits of exercise as a preventive measure” (Taggart &

Connor, 1995, p. 13).
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Data were analyzed using the Pearson’s r. The
researchers determined that knowledge and beliefs of
osteoporosis were not significantly correlated with the
frequency of exercise, but the benefits of exercise
strongly correlated to the knowledge about osteoporosis, r
= .25, p = .01l. Belief in the seriousness of the disease
was related to the women’s perception of their own risk of
acquiring the disease, r = .24, p = .05. Age emerged as
the most significant demographic variable between health
motivation, r = .9, p = .05, and knowledge, r = .19, p =
.04. Barriers to exercise were more prevalent in the older
participant, r = .94, p = .001l.

The reseafchers indicated that the perception of
osteoporosis risk did not motivate participants to
exercise; other factors influenced participation in this
health prevention lifestyle. Reasons were “increased
muscle strength, weight control, improved appearance, and
enhanced cardiovascular function” (p. 14). The younger the
participant, the more frequent the exercise. The older
participants had more barriers to exercise and, therefore,
participated less frequently, although their knowledge and
their beliefs of osteoporosis risks and personal
susceptibility were higher than the younger student. “The
specific barriers to exercise confirmed by the

Osteoporosis Health Belief Scale scores included a lack of
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social support, difficulty in starting a new habit, and
interference with routine” (Taggart & Connor, 1995, p.
14).

Taggart and Connor (1995) did not find any
significant relationships between exercise habits and
health beliefs and no correlation between exercise habits,
health beliefs, and knowledge about osteoporosis. But they
did determine that the relationship of exercise habits and
the motivation to participate in exercise was related to
age, general health-promoting beliefs, and.the presence or
absence of specific barriers to exercising. Lastly,
knowledge and understanding of the benefits of exercise
and the personal susceptibility to osteoporosis were
significantly related in this sample.

The perceived barriers to exercise and the resulting
lack of physical activity by older women in the study have
led the authors to recommend research that considers ways
to assist older persons in eliminating barriers to health-
promoting lifestyle changes. They also recommended
evaluation and development of educational interventions
that include the concept of personal susceptibility to
osteoporosis, as well as increasing the knowledge and
understanding of the benefits of exercise, as it relates
to osteoporosis prevention. This intervention should be

presented at a younger age due to the complicated
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variables that affect women today. Lifestyle habits are
formed early and are difficult to change.

This research is germane to the current researcher’s
study because exercise habits of a similar sample
population were evaluated. Building on Taggart and
Connor’s findings, a description of the modifiable risk
factor of exercise as well as other risks in this
population were identified.

The majority of the research has been conducted on
females, but researchers indicate that the problem of
osteoporosis in men is now being recognized as a public
health issue (Igbal, 2000). Men are also at risk for
losing bone mass in later life usually due to hypogonadism
or a decline in levels of free, biologically active
testosterone. Other risk factors for osteoporosis in the
aging male are a decrease in physical activity, tobacco
and alcohol consumption, and a lifetime of low-calcium
consumption (Francis, 1999). All men past age 65 should
consider themselves at risk for osteoporosis (Nelson,
2000). The modifiable risk factors for men are the same as
for women except estrogen hormone-related issues.

Sedlak, Doheny, and Estok (2000) conducted a study to
assess the health beliefs and knowledge of osteoporosis in
older men. The study considered the confidence level as’

well as the actual performance of certain osteoporosis
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preventive behaviors. The problems explored in this study
were the knowledge of osteoporosis, the perception of risk
for developing osteoporosis, activity level, and perceived
ability to participate in osteoporosis prevention. The
specific questions asked were as follows:

1. What is the level of knowledge of osteoporosis
held by men > 65 years of age?

2. What is the level of perceived susceptibility to
osteoporosis held by men > 65 years of age?

3. What is the perceived level of confidence related
to the performance of osteoporosis prevention behaviors
held by men > 65 years of age?

Variables evaluated were knowledge of osteoporosis,
modifiable risk factors, and behavioral issues that helped
or hampered participation in the modification of the
identified behaviors. Reduction in dietary calcium, lack
of weight-bearing exercises, smoking, and excessive
alcohol use were the modifiable risk factors identified.
Using Bandura’s Health Belief Model, five variables that
affected health beliefs and behaviors were evaluated.
Susceptibility or the perceived risk of developing
osteoporosis was considered. The belief that specific
behaviors can impact a disease was referred to as
benefits. Barriers or the recognition of obstacles to

health-promoting activities and health motivation or the
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readiness to participate in general health-promoting
actions were also assessed.

This theory-based descriptive study consisted of a
homogeneous sample of Caucasian men, ages 65 to 89 years.
Demographic information included marital status,
education, height, and weight. Participants attended
different community centers in Ohio where they were given
a three-part questionnaire that took approximately 30
minutes to complete. They were instructed to return the
gquestionnaires by mail in the stamped, self-addressed
envelope provided. The participation rate was 86.3% (or
138 men) after incomplete and questionnaires not returned
were eliminated.

Four instruments were combined to ascertain the level
of knowledge, confidence, and osteoporosis behaviors. The
tools used were the Osteoporosis Knowledge Test, the
Osteoporosis Health Belief Scale, the Osteoporosis Self-
Efficacy Scale, and the Osteoporosis Preventing Behaviors
Survey. The 22-item Osteoporosis Knowledge Test was
modified for this study to eliminate questions related to
female hormone status. Using the Osteoporosis Knowledge
Test, the relationship of knowledge to activity levels,
exercise, and dietary intake of calcium to osteoporosis
was evaluated. Health beliefs were assessed using the

Osteoporosis Health Belief Scale consisting of 42 items.
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These items measured beliefs about susceptibility,
seriousness, benefits of exercise, benefits of calcium
intake, barriers to exercise, barriers to calcium intake,
and health motivation. The third portion of the
questionnaire contained the Osteoporosis Self-Efficacy
Scale which is a 12-item visual analog. This scale asked
subjects to rate their confidence involving calcium intake
and exercise in relation to osteoporosis-preventing
activities. The fourth component in this study, the
Osteoporosis Preventing Behaviors Survey, evaluated
dietary intake of calcium, activities, exercise, smoking,
and alcohol use. Demographics in the Osteoporosis
Preventing Behaviors Survey included a family history of
osteoporosis and income.

Data analysis was performed on each portion of the
tool and combined using a relational data base management
system. “Frequency distributions, measures of central
tendency and variability were determined, and confidence
levels were established for study variable means” (Sedlak,
Doheny, & Estok, 2000, p. 44). Relationships between study
variables and specific demographics were examined.

The Osteoporosis Knowledge Test used a standard
school grading scale to analyze the level of knowledge.
The majority of the men failed the knowledge test. The

scores ranged from 5 to 91 (M = 50, SD = 18.83). The
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Osteoporosis Health Belief Scale was measured by six
Likert items to test the susceptibility score. Scores
ranged from 1 (strongly disagree) to 4.5 (strongly agree)
(M = 2.24, SD = 64). The Osteoporosis Self-Efficacy Scale
measured the perceived level of confidence related to the
performance of prevention behaviors. Exercise was measured
ocn a 10-point scale, 0 being the least confident and 10
being very confident. The mean exercise score was 66.93
(SD = 25.13). The population was within 64.79 to 69.07
range. Calcium was measured on the same scale. The mean
score was 67.68 and ranged from 65.58 to 69.78 (SD =
24.64).

Preventing behaviors were reported using frequency
distributions. Calcium intake was determined to have a
mean of 542.57 with a range from 0 to 2225 (SD = 393.93).
Only 1.4% of the men reported taking the recommended daily
dose of calcium (1,500 mg). One tenth of the men reported
10 drinks or more during a week. Over one third of the men
engaged in weight-bearing exercises less than two times a
week, and 10% participated in weight-bearing activities
six or more times a week. Ninety-eight percent of the men
did not smoke.

These data indicated that men in this study had a
very low knowledge level regarding osteoporosis. The

perceived susceptibility to developing osteoporosis
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indicates that most men did not perceive a risk of
developing the disease. Sixty-seven percent of the men
were confident in their ability to perform exercises and
comply with the daily-recommended amount of calcium intake
although actual compliance with osteoporosis preventing
behaviors was below daily recommendations for exercise and
calcium intake. Alcohol use and smoking were low in this
sample.

The researchers suggested that osteoporosis education
for men and the inclusion of men in osteoporosis
healthcare initiatives are a necessary focus.
Recommendations that men should be included in further
osteoporosis research were made by Sedlak, Doheny, and
Estok (2000). The findings illustrated that men are at
risk and are unaware of their susceptibility to
osteoporosis.

The current study on identifying modifiable risk
factors for osteoporosis in the college population will
include men. Osteoporosis is a chronic disease that spans
a lifetime. The modifiable risk factors that were studied,
calcium intake, exercise, alcohol, and smoking, are some
of the same factors identified in the current study. A
correlation between what men age > 65 years and college

men would be of interest to plan future interventions.
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Morabia, Bernstein, and Antonini (2000) conducted a
study of women smokers. The researchers demonstrated that
smoker’s dietary calcium intake was substantially lower
than nonsmokers. Smoking habits support a reduction in the
ability to obtain peak bone mass during adolescence and
young adulthood as well as contributing to bone resorption
during the life cycle.

Smokers may have a low biocavailability of calcium
either due to poor intestinal absorption of calcium or a
low dietary intake. Morabia et al. (2000) conducted the
study to determine the differences in dietary calcium and
vitamin D intakes and cigarette use.

The problem focus of the research was to compare the
dietary content between current smokers, previous smokers,
former smokers, and persons who have never smoked. The
definition of each is as follows: Current heavy smokers
had > 20 cigarettes/day, current moderate smokers 1 to 19
cigarettes/day, ex-smokers cessation was 5 years or
greater, and never smoked or < 100 cigarettes in their
lifetime. The ex-smokers’ results correlated well with
never-smokers and were combined in the reporting of the
results.

This study was a population-based survey that used a
food frequency questionnaire with an interview component.

It was conducted in Geneva, Switzerland, and consisted of



