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Introduction

Osteoporosis is a metabolic bone disease char-
acterized by low bone mineral density (BMD) 
and microarchitectural disruption, resulting 

in increased risk for fracture. African American wom-
en achieve higher peak BMD and have an incidence 
of osteoporosis about one-half that of white women.1-3 
However, when African American women sustain osteo-
porotic fractures, they suffer greater associated morbid-
ity and mortality.4,5

Optimum calcium intake lowers the risk of osteopo-
rosis. Continuing Survey of Food Intakes by Individuals 
and the National Health and Nutrition Examination Sur-
veys (NHANES) consistently document inadequate cal-
cium intakes by African American females throughout 
the lifespan.6 Calcium supplement use is less common 
among African American women.7 It also appears that 
significant disparities exist in osteoporosis preventive 
care.8-10 In one study, when compared to African Ameri-
can women and after adjustment for other osteoporosis 
risk factors, white women had 3 times the odds of dis-
cussing osteoporosis with their doctor and 2.4 times the 
odds of a physician recommendation to take calcium.11 

Sources of calcium intake include diet and supple-
ments. While barriers to dietary intake have been exam-
ined, determinants of calcium supplement use are not 
well understood.12,13 The purpose of this study was to 
examine patient characteristics associated with calcium 
supplement use among African American women and to 
identify barriers to calcium supplement use.

Methods
This study utilized a cross-sectional survey design. 

Study approval was obtained through the Cleveland 
Clinic institutional review board. Using a standardized 
verbal script, along with a participant information sheet 
to assure informed consent, community outreach nurses 
affiliated with a multispecialty academic medical center 
in northeastern Ohio (the Cleveland Clinic) administered 
anonymous questionnaires to a convenience sample of 
women attending longstanding community outreach ven-
ues, including outreach clinics and neighbor-to-neighbor 
educational program sites. All women aged 19 to 65 
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Introduction: Inadequate calcium intake is more common 
among women belonging to racial and ethnic minorities. 
This study examined the patterns and characteristics asso-
ciated with calcium supplement use or nonuse among Afri-
can American women, and the potential impact of physi-
cian recommendation on calcium supplementation.

Methods: African American women aged 19 to 65, attend-
ing community outreach activities sponsored by a multispe-
cialty academic medical center in northeastern Ohio, com-
pleted a calcium supplement survey. Survey items included 
demographic and bone health–related information, and 
rationale for calcium supplement use or nonuse. 

Results: Of 160 respondents, 14% of women regularly took 
calcium supplements, 16% were former users, and 70% never 
used calcium supplements. Characteristics associated with 
calcium use status included age, multivitamin use, and marital 
status. Few African American women recall discussions with 
their doctors about calcium intake. Most who formerly took 
calcium supplements and most who had never taken them 
were willing to do so if recommended by their physician.

Discussion: Calcium supplement use among African Ameri-
can women in this study was low. However, many of the 
barriers to calcium supplement use by African American 
women appear remediable through brief calcium intake 
counseling by their physician. 
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attending the community outreach venues were invited to 
participate. Three versions of the surveys were devised 
reflecting current, former, and never use of calcium sup-
plements. Survey items included demographic informa-
tion, health behaviors, knowledge, and beliefs relevant to 
calcium use and osteoporosis prevention. Relevant indi-
vidual items were obtained from 2 validated scales, the 
Osteoporosis Knowledge Assessment Tool14 and the 
Osteoporosis Health Behavior Scale.15 Surveys of former 
users and never users began with a single open-ended 
question about the major reason for discontinuation or 
non use of calcium supplement, followed by a series 
closed dichotomous (agree vs disagree) statements, 
based on literature review and clinician experience, about 
reasons for discontinuation or nonuse. The original sur-
vey, previously reported elsewhere, was modified and 
pilot tested in community outreach venues by the nurses 
prior to dissemination.16 Only surveys completed by Afri-
can American women, as determined by their self-report 
in the survey, are reported in this manuscript. 

Differences among calcium supplement use groups 
were analyzed by means of c2 and analysis of variance 
statistics. Independent predictors of calcium supplement 
use status were determined by standard linear discrimi-
nant analysis using version 16.0 of SPSS (SPSS Inc, 
Chicago, Illinois). A direct-entry method was used in 
which all significantly associated univariate variables 
were entered into the analysis simultaneously. Once the 
significant discriminant functions were identified, the 
standardized function coefficients were then interpreted 
and used to predict group membership. 

Responses to the open-ended question about reasons 
for discontinuation or nonuse of supplements were cate-

gorized thematically by the coauthors after data collec-
tion was completed and compared to the information 
derived from the close-ended checklists. 

Results
More than 95% of eligible women participated in the 

survey, and fewer than 5% of these required the assistance 
of the community outreach nurses to complete them. 
Fewer than 2% returned partially completed surveys; 
these were included in the analysis. The 160 survey 
respondents are described in Table 1. Fifty-four percent 
had completed at least some college, 47% had children, 
40% were current smokers, 34% took a multivitamin reg-
ularly, and 75% rated their health as good or better. Four-
teen percent of women regularly took calcium supple-
ments, 16% were former users, and 70% never used 
calcium supplements. Healthy behaviors reported here 
are considerably lower than those reported for a predomi-
nately Caucasian sample receiving medical care from the 
same institution.16 Associations between calcium supple-
ment use status and demographics, health behaviors and 
health beliefs are found in Table 2. There was no relation-
ship between supplement use status and education, self-
perceived risk for osteoporosis, receipt of annual physical 
examination, child care or elder care responsibilities, and 
self-rated health. There were statistically significant asso-
ciations between calcium use status and age, multivitamin 
use, and marital status. Using these 3 variables in a dis-
criminant analysis correctly classified 62% of current 
users, 58% of never users, but only 35% of former users. 

On open-ended questioning, former users cited for-
getfulness, disbelief in the necessity of supplementation, 
depletion of their supplement supply, and side effects as 

Table 1. Demographic Description of Study Sample (N = 160)

Age, y Mean, 39; SD, 14; range, 19-65
Education 2% No high school

17% Some high school
27% High school graduate
32% Some college
15% College graduate
7% Postcollege education

Marital status 23% Married
Children 47% Yes
Smoker 40% Yes
Alcohol 36% Yes
Illicit drugs 6% Yes
Take regular multivitamin 34% Yes
Annual physical exam 72% Yes
Health status 10% Excellent

25% Very good
40% Good
21% Fair
4% Poor

Current users (%, n) 14% (23)
Former users (%, n) 16% (25)
Never users (%, n) 70% (112)
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the most common reasons for discontinuing calcium. 
From the checklist of potential reasons for discontinua-
tion, the most predominant endorsement, in nearly three-
quarters of former users, was simply “got out of the 
habit,” followed by forgetfulness, dislike of pills, and 
belief that intake was adequate through diet alone. 

On open-ended questioning, women who had never 
taken calcium supplements most commonly cited lack of 
knowledge as the reason for nonuse, often adding that 
their physician had never recommended it. Less com-
monly, women indicated a belief that there was no need 
for supplementation or that their diet alone was adequate. 
Rarely did women cite dislike of pills or cost as reasons 
for nonuse. When compared to former users, women who 
never had taken calcium were more likely to report uncer-
tainty about recommended calcium dose and to believe 
in the sufficiency of their dietary calcium intake as rea-
sons for nonuse of supplements (Table 3.) 

Only one-quarter of never users recalled any discus-
sion with their physician about calcium intake. The 
potential impact of physician recommendation on cal-
cium supplement use is described in Table 4. 

Discussion

Summary
This study of African American women attending 

community outreach programs offered by Cleveland 
Clinic registered nurses provides valuable insight into an 
important osteoporosis prevention behavior, the use of 
calcium supplements. Compared to nonusers, women 
presently taking calcium were more likely to be older, to 
be married, and to take a daily multivitamin. Compared to 
former users, women who had never used calcium supple-
ments were more likely to report uncertainty about the 
recommended amount of calcium supplement and were 
more likely to believe that their diet alone provided ade-
quate calcium intake. Importantly, both former and never 
users reported a high willingness to take calcium supple-
ments if recommended to do so by their physician.

The following discussion emphasizes potential clini-
cal applications of these findings to osteoporosis preven-
tion efforts among African American women. 

Comparison to Studies of Other 
American Women

The frequency of calcium supplement use was remark-
ably similar to that reported by a survey study of African 
American and Hispanic women residing in Chicago but 
less than that of African American women participating in 
the Multiethnic Cohort Study.7,17 Characteristics associ-
ated with calcium supplement use in this study are con-
gruent with those found in a study of predominantly white 
women receiving primary health care through suburban 
Cleveland Clinic facilities.16 In both studies, calcium sup-
plement use status was associated with age, multivitamin 
use, and family history of osteoporosis. This suggests that 
women who perceive themselves at greater health risk, 
vis-à-vis age and family history, are more willing to take 
supplements for preventive health benefit. 

In general, osteoporosis prevention behaviors have 
been associated with perceived risk for osteoporosis, 
which in turn is strongly associated with a family history 
of osteoporosis.18 Women who perceive themselves at low 
risk for osteoporosis may benefit from risk assessment 
education and clarification about what constitutes a fam-
ily history of osteoporosis.19 Physicians should expand 
their questions regarding a family history of hip fractures 
to include inquiries about wrist, spinal compression frac-
tures, or other clinical indictors of osteoporosis. 

Calcium Intake Counseling Among 
Women Who Never Used Calcium 
Supplements

Only one-quarter of women who never used calcium 
supplements recall any discussion about calcium intake by 
their physician. These women require clear education by 
their physicians that osteoporosis is an important health 
issue among African American women and that optimum 
calcium intake can diminish risk. More than half of never 
users believed their dietary intake calcium was sufficient, a 
marked contrast to national nutritional surveys, which doc-
ument dietary calcium adequacy in fewer than one-quarter 
of African American women.20 Additionally, few nonusers 
knew exactly how much calcium supplement to take. 

In women who never used calcium supplements, brief 
calcium intake counseling begins with a rapid estimate of 

Table 2. Association of Demographic and History Items With Calcium Supplementation Use/Nonuse

Item Stem
Current Users

N = 23
Former Users

N = 25
Never Users

N = 112 c2 p
Age (mean) 48 37 37 F = 5.69  .004a

Do you take a daily multivitamin? (% yes) 57 48 27 9.73  .008a

Marital status (% not married) 52 83 81 9.38  .009a

Family history of osteoporosis (% yes) 14 20   6 6.11 .047
Smoking (% yes) 23 32 45 4.41 .110
Illicit drugs (% yes)   0   0   8 4.20 .122
Alcohol (% yes) 17 42 38 4.03 .133
a Statistical significance at p=0.05 after adjusting for multiple hypothesis testing using the Benjamini-Hockberg correction.
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dietary calcium intake, then designation of target calcium 
intake, followed by discussion about how the individual 
wishes to meet any deficit. Women desiring to meet intake 
needs through calcium supplements require specific infor-
mation about dose and frequency of administration. 
Because of limited absorption with higher doses, calcium 
supplements should be limited to 500 mg aliquots. Since 
most African American women are vitamin D deficient, 
preparations containing vitamin D are advised.21 

Calcium Intake Counseling  
Among Women Who Formerly  
Used Calcium Supplements

Compared to the other 2 groups, former users were 
most likely to report a family history of osteoporosis and 
most likely to perceive themselves at risk for osteoporo-
sis. Former users were aware of their risk of osteoporo-
sis and at one time engaged in osteoporosis prevention 
behaviors. Calcium intake counseling strategies in these 
women should address patient-specific barriers to reini-
tiation and maintenance of supplement use.

Evidence-based strategies that promote adherence to 
prescription medications may also foster adherence to 
long-term calcium supplementation.22 Women who fre-
quently forget to take their supplements may find it use-
ful to maintain supplement supplies at home, work, and 
in their purses. Those who dislike taking pills may prefer 
chewable candy-like supplements or decide to achieve 
target intakes through calcium-rich foods alone. Women 
who endorsed the notion that “experts do not seem to 
agree about the need for calcium” require explanation 
about the implications and limitations of high-profile 
studies, such as the Women’s Health Initiative, which has 

been frequently misrepresented in the general press as 
suggesting that calcium provided no osteoporosis protec-
tive benefit.23 Those who worry about the risk of kidney 
stones should be reassured that calcium supplements do 
not increase the risk for recurrent kidney stones.24

Limitations
Limitations in this study primarily relate to the sam-

pling frame. Because the survey respondents were 
women encountered through community outreach pro-
grams, African American women surveyed via other 
venues may report different calcium supplement pat-
terns and associated characteristics. Women attending 
health education programs in particular may be more 
health conscious and engage in more preventive health 
behaviors than nonattendees. More than half of our 
respondents reported some college education. While in 
this study educational achievement was not associated 
with calcium supplement use, African American women 
with different sociodemographic characteristics might 
report different findings.

This brief survey was limited to supplemental cal-
cium use and did not ascertain dietary calcium intake or 
total calcium intake. Other than age, factors affecting 
calcium intake requirements such as menopausal status 
were not examined. 

Broader Implications
Epidemiologic evidence suggests the impact of cal-

cium intake in African Americans extends far beyond 
bone health to include potential benefits related to the pre-
vention of hypertension and obesity. NHANES data dem-
onstrated an inverse association between blood pressure 

Table 3. Reasons for Not Taking Calcium Supplements Asked of All Former and Never Users

Item Stem
Former Users

N = 25
Never Users

N = 112 c2 p
Unsure of amount to take (% agree)   8 92 79.8     .001a

Get enough calcium from foods (% agree) 33 57    4.38     .036a

Don’t like to spend money on calcium supplements (% agree) 20 38    2.80   .94
Don’t like to take pills in general (% agree) 36 52    2.16    .142
Experts don’t agree on need for extra calcium (% agree) 22 32    1.01    .315
Worry calcium may cause kidney stones (% agree) 20 20    0.00 1.00
a Statistical significance at p=0.05 after adjusting for multiple hypothesis testing using the Benjamini-Hockberg correction.

Table 4. Impact of Physician’s Recommendation on Potential Calcium Supplement Use

Item Stem
Former Users

N = 25
Never Users

N = 112 c2 p
Would you consider resuming/taking calcium supplements 
if your doctor recommended it?

3.52 .32

Very likely 61% 65%
Somewhat likely 30% 30%
Not too likely   0%   3%
Not at all likely   9%   2%
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and calcium intake from food, particularly among African 
Americans.25 A trial of calcium supplementation in Afri-
can American adolescents demonstrated significant low-
ering of diastolic blood pressure in those with the lowest 
calcium intakes at baseline.26 In the Healthy Transitions 
Study, a longitudinal study of African American and white 
women during the menopausal transition, body fat was 
inversely associated with calcium intake. The authors 
concluded that ethnic differences in the intake of nutrients 
such as calcium may influence the effect of menopausal 
transition on obesity in African American women.27 

Conclusion
In this generally well-educated sample of African 

American women with a mean age of 39 years, just 14% 
of those surveyed were presently taking calcium supple-
ments. An equal proportion of African American women 
formerly took supplements. Three-quarters of never 
users were unable to recall any calcium intake counsel-
ing by their physician. Many of the patient-identified 
barriers to calcium supplementation in African-Ameri-
can women appear to be amenable to brief, targeted, 
office-based educational interventions.
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