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Abstract

Using a concurrent mixed methods design, we investigated how knowledge, attitudes, values, and 

beliefs among women with osteoporosis can explain racial disparities in bone health. We recruited 

African American and White women ≥65 years of age with osteoporosis to participate in focus 

groups. We quantitatively compared scores of the “Osteoporosis & You” knowledge scale and 

each domain (internal, powerful others, and chance) of the Multidimensional Health Locus of 

Control scale by race using t-tests. We qualitatively explored potential racial differences in 

attitudes, values, and beliefs in the domains: 1) osteoporosis and bone health concerns, 2) 

knowledge about osteoporosis, 3) utilization of medical services for osteoporosis, 4) facilitators of 

osteoporosis prevention activities, and 5) barriers to osteoporosis prevention activities. A total of 

48 women (White: 36; African American: 12) enrolled in the study. White women had a mean 

(SD) of 7.8 (0.92), whereas African American women score a 6.6 (2.6) (p=0.044) out of 10 on the 

Osteoporosis & You Scale. The powerful others domain was significantly higher among African 

Corresponding Author: Nicole C. Wright, PhD MPH, 1665 University Blvd, RPHB 230N, Birmingham, AL 35294, (205) 975-7686, 
ncwright@uab.edu. 

Other Financial Conflict of Interests
NCW – Research: Amgen; Expert Witness: Pfizer; Honorarium: Columbia University Medical Center
MEM – Research: Amgen
MS – None
IH – None
SD – None
EBL – Research: Amgen; Advisory Boards: Amgen; Consultant: Novartis
KGS – research grant, consulting (Amgen, Mereo, Radius, Roche)
NVI - None

HHS Public Access
Author manuscript
J Racial Ethn Health Disparities. Author manuscript; available in PMC 2020 August 01.

Published in final edited form as:
J Racial Ethn Health Disparities. 2019 August ; 6(4): 707–718. doi:10.1007/s40615-019-00569-w.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



American for both general and bone health [General Health - African American: 26.7 (5.9) vs. 

White: 22.3 (3.8); p=0.01]. Qualitative thematic analysis revealed differences by race in 

knowledge, types of physical activity, coping with comorbidities, physician trust, religion, and 

patient activation. Using both quantitative and qualitative methods, our study identified racial 

differences in knowledge, attitudes and beliefs in women with osteoporosis that could result in 

racial disparities in bone health, indicating the need to improve education and awareness about 

osteoporosis in African American women.
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Introduction

Osteoporosis is an age-related metabolic disease of the bone characterized by low bone mass 

and micro architectural changes which results in fragility of bone and causes bone fracture.

[1] It has been estimated that 10-11 million adults 50+ years of age in the United States (US) 

have osteoporosis, and another 33-35 million have low bone mass.[2, 3] In the US, a 

women’s risk of hip fracture, the most adverse outcome of osteoporosis, is considered to be 

equal to that of breast cancer, ovarian cancer, and uterine cancer combined[4], and 20% of 

women who sustain a hip fracture related to osteoporosis die within the first year of their 

fracture.[1] Although the prevalence of osteoporosis is lower in African Americans than 

non-Hispanic Whites, the number of African Americans with osteoporosis and low bone 

mass is not trivial. Based on 2016 US Census data[5] and documented prevalence estimates,

[2, 3] there are an estimated 200,000 African American women 65+ years of age with 

osteoporosis to nearly one million with low bone mass.

Previous studies have shown disparities in screening and treatment of osteoporosis in 

African American women. African-American women are 20-50% less likely to get screened, 

[6, 7] and African American women with osteoporosis are 5-20% less likely to receive 

treatment than their White counterparts.[8-10] Inequities in outcomes post osteoporotic 

fractures such as increased time to surgery, readmissions, surgical complications, and 

mortality have been reported.[11-13]

Reasons for disparities in osteoporosis screening and treatment offered by previous studies 

include: differences in disease awareness, social factors, physician factors, and presence of 

other severe comorbidities.[1] When comparing the level of awareness, only 25% of African 

American women were knowledgeable of the disease compared to 41% White women.[1] 

Another study found that African American women did not generally believe that they were 

at risk for developing osteoporosis, and prioritized other health conditions (such as breast 

cancer, heart disease, diabetes and Alzheimer’s disease) over bone health.[1]

The goal of this mixed methods study was to investigate patient-related factors focusing on 

knowledge, attitudes, values, and beliefs among women with osteoporosis that could be used 

to potentially explain disparities in the health care experience around bone health in older 

African American and White women.
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Methods

We used a concurrent mixed methods design[14] to obtain complementary evidence from 

quantitative (survey) and qualitative (focus group discussion) data and to gain a more 

complete understanding of how patient-related factors can explain racial disparities in 

women’s bone health.

Setting

The study was conducted at The University of Alabama at Birmingham (UAB) Health 

System and was approved by the UAB Institutional Review Board (IRB). All participants 

reviewed and signed the informed consent document prior to study activities.

Recruitment

The UAB Health System physicians refer patients for osteoporosis screening, via dual 

energy X-ray absorptiometry (DXA) scanning, to The Kirklin Clinic (TKC) Osteoporosis 

Prevention and Treatment outpatient clinic. Prior to a DXA scan, patients complete a clinical 

questionnaire including demographic and comorbidity information used to compute the 

FRAX fracture risk prediction score.[15] The clinical questionnaire also asks patients if they 

are interested in participation in research studies at UAB with responses of “yes” or “no.” 

Per university IRB, a “yes” response allows researchers to contact patients regarding future 

research. DXA scan results and clinical questionnaire data are recorded and maintained in 

the clinic DXA database.

From this database, we identified African American and White women, ≥65 years of age 

with an osteoporosis diagnosis (T-score ≤−2.5) at the femoral neck or lumbar spine skeletal 

sites from scans performed between January 2011 and December 2015. We excluded women 

having a DXA order from a provider in Palliative Care, Hematology and Oncology, and 

Surgical Oncology, to identify potential participants with cancer and non-cancer related bone 

diseases. We also excluded patients living more than two hours (based on zip code) from 

Birmingham, AL as we considered distance as a barrier to focus group participation. Lastly, 

we excluded women with health conditions/status that would not make them good 

candidates for the study (e.g. frequent missing appointments, hearing issues, mobility issues, 

etc.) The study coordinator (MEM) reviewed the UAB Health System electronic health 

records to confirm study eligibility.

We then obtained the names, address, and phone numbers for identified potential 

participants. Using the US postal service, we mailed an invitation letter to introduce the 

focus group to women who expressed interest in future research and also met the study 

eligibility criteria (African American: 100; White: 500). Instructions in the letter asked 

recipients to call the study coordinator with interest to participate in a focus group. We made 

two attempts to reach persons through follow-up phone calls, and also mailed a second 

invitation letters following phone call attempts.

We also identified women who had a missing response for the “interest in future research” 

question (African American: 76) on the clinical questionnaire. Based on IRB review, we had 

approval to mail the invitation letter, but not place a follow-up phone call.
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Lastly, to increase participation of African American women, we screened clinic schedules 

and asked for clinician referrals from the Osteoporosis Prevention and Treatment Clinic. For 

a period of three months, MEM reviewed the clinic schedule of four physicians using the 

UAB Health System electronic health records for eligible African American participants 

(DXA and medical history). Three UAB clinicians monitored their appointments and 

introduced the focus group to African American women that met all study inclusion criteria, 

and referred interested persons to the MEM for follow-up phone contact.

Study Procedures

The study was conducted between April 2016 and October 2016. The goal was to recruit a 

total of 40 women in each race group. We provided participants with food and beverages, 

and the participants were compensated for parking and $25 for their participation. Our 

mixed methods study consisted of quantitative assessment of osteoporosis knowledge and 

health locus of control followed by a qualitative exploration of knowledge, attitudes, values 

and beliefs based on five major domains described below.

Quantitative Data

Participants completed a self-administered demographic questionnaire that included the 

following items: general health, comorbidity assessment, concern about osteoporosis and hip 

fracture, and rating of fracture risk compared to women their age.

We also administered the “Osteoporosis and You”[16] questionnaire to determine 

osteoporosis knowledge (Appendix 1). Questions on this 10-point scale queried participants 

about height loss, risk of osteoporosis after menopause, family history as a predictor of 

osteoporosis, calcium and vitamin D rich foods, exercise and rate of bone loss, osteoporosis 

prevention, osteoporosis before broken bones, simple activities that may lead to a broken 

bone, osteoporotic bone loss, and health problems related to osteoporosis. Responses ranged 

from strongly disagree (1) to strongly agree (5). Based on scoring instructions, “strongly 

disagree,” “disagree,” or “neither disagree or agree” responses were given a score of “0” and 

“agree” and “strongly agree” scores were given a score of “1”. [16]

Lastly, we administered the Multidimensional Health Locus of Control (MHLC),[17] an 18-

item scale that includes three mutually exclusive belief dimensions: internal, chance, and 

powerful others. (Appendix 2) The participants were asked to rate their responses to 

questions in each of these domains from strongly disagree (1) to strongly agree (6). The 

participants completed the questionnaire twice, once with reference to their overall health 

(Form A), and then again with reference to their bone health (Form B). Each response was 

given a score 1-6, with a max score of 36 per domain. In each domain, a higher score 

represents that this domain plays a higher role in health locus of control. For example, a 

higher score on the internal domain suggests that a person feels that they play a larger role in 

control of their health decisions; whereas, a lower score on the powerful others domain 

would indicate that other people do not play a large role in a person’s health decisions.
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Qualitative data

The focus group discussion questions were based on the following domains: 1) osteoporosis 

and bone health concerns, 2) knowledge about osteoporosis, 3) utilization of medical 

services for osteoporosis, 4) facilitators to performing osteoporosis prevention activities 

(prescribed therapies, non-prescribed therapies, physical activity), and 5) barriers to doing 

the osteoporosis prevention activities. The discussion guide (Appendix 3) was used to 

facilitate the focus groups. We used focus group methodology to solicit responses from 

participants.[18] Focus groups were recorded and MEM also took notes.

Analysis

We compared descriptive statistics for the demographic variables by race using chi-squared 

tests. We calculated the “Osteoporosis and You” score out of 10 and compared by race. 

Given the missing data in Osteoporosis and You scale, we also calculated the percentage of 

correct responses and evaluated the percentage correct by race. Similarly, we calculated the 

mean scores of each domain of the MHLC questionnaire, and compared values by race using 

t-tests. All statistical analyses were performed using Stata v. 15.

The recorded focus groups interviews were transcribed verbatim by a professional 

transcription company and analyzed using an inductive thematic analysis. Constant 

comparative method was used to compare new information with the coded data and to guide 

the analytical process. Two investigators (NW and IH) met regularly to discuss the codes and 

emergent themes and to create a code-book that was used to inform each subsequent step in 

the analysis. Analysis was conducted using NVivo 10 Pro (QSR International).

Results:

Recruitment & Enrollment Results

The UAB DXA database consisted of 2,748 African American and White women with DXA 

scans between 2011 and 2015. A total of 1,594 (58.0%) of the women were not interested in 

research, and were excluded from the study (Figure 1). Our eligible sample included the 772 

(28.1%) (African American: 121 and White: 651 and) women who indicated they were 

interested in research participation and another 382 (13.9%) (African American: 95 and 

White: 287) who did not respond to the “interested in research” question. We excluded 21 

(17.4%) of the African American women interested in research and we further excluded 19 

(20%) of the African American women with missing research interest participation based on 

health status. Two physicians referred 14 patients, of which five (35.7%) reported having 

received the initial invitation letter in the mail.

A total of 48 women (African American: 12; White: 36) enrolled in the study, for an 

enrollment rate of 6.3% in African American and 7.2% in White women. We completed 

seven focus groups in the African American women and eight focus groups among the 

White women. There was no difference in age (p=0.69), with a mean (SD) age of 72.2 (7.5) 

in African American and 73.5 (10.0) years in White women (Table 1). We evaluated 

education at the population level using 2000 Census data. We found that 2 (16.7%) African 

American women lived in zip codes in which residents having less than high school 
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education was >25%, compared to 0 (0.0%) of White women. Similarly, 2 (16.7%) African 

American women resided in zip codes in which <15% of residents had a high school 

diploma; whereas, no White women resided in those zip codes. Likewise, 2 (16.7%) of 

African American women resided in zip codes in which the proportion of residents had 

some college education was <25% compared to no White women. Only 1 (8.3%) African 

American woman resided in zip coded that had ≥50% of residents with bachelor’s or higher 

degrees compared to10 (27.8%) of White women. There was no difference in self-reported 

general health (p=0.33) or history of any of the co-morbidities assessed, with the exception 

of rheumatoid arthritis (RA). There was a larger proportion of RA in African American 

women compared to White women (30.0% vs. 3.1%; p=0.01) (Table 1). Concern about 

osteoporosis and hip fracture was similar between the two groups, and although not 

statistically different, a larger proportion of White women rated their risk of breaking a bone 

higher than other women their age than African American women (47.2% vs. 25.0%, 

p=0.16)

Quantitative Results

We observed lower knowledge about osteoporosis among African American women 

compared to their White counterparts. African American women had a mean (SD) score of 

6.6 (2.6) out of 10 on the Osteoporosis & You Scale (Appendix 1), whereas, White women 

scored a mean (SD) of 7.8 (0.92)(p=0.044) (Figure 2A). When evaluating individual scores 

by question, Black women had statistically significant lower scores for questions 1, 2, 3, 5, 

and 7 (Figure 2B). When factoring in missing data and comparing a percentage correct, the 

African American women had a mean (SD) percent correct of 62.9% (22.2%) compared to 

79.3% (10.1%) correct for the White women (p=0.012) (Figure 2C).

We also observed differences in the MHLC (Appendix 2A-B) by race. The internal and 

powerful others domains were significantly higher among African American women 

compared to White women (Table 2) when considering general health. However, only the 

powerful others domain remained significantly different between African American and 

White women when considering bone health (p-value = 0.011), with African American 

women having a mean (SD) of 26.7 (5.9) compared to 22.3 (3.8) in White women.

Qualitative Results

Overall 10 themes emerged from our data including: getting information, talking about 

osteoporosis, reasons for testing, reactions to being diagnosed, treatment, knowledge of risk 

factors for osteoporosis, barriers to treatment adherence, barriers to being physically active, 

suggestions and other diseases. We reached saturation around these themes from our White 

participants even though we did not reach our target enrollment.

The comparison of themes and subthemes between the two race groups revealed specific 

differences in knowledge, types of physical activity, coping with comorbidities, physician 

trust, religion, and patient activation. First, it was clear that knowledge about osteoporosis 

was lower in African American women. For example with respect to DXA results, one of the 

African American participants said, “I never read mine. I just recently got a doctor maybe 
four years ago who sends me test results… [I] don’t really want them to tell me;” whereas, 
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one of the White participants said, “They give an overall generic explanation. However, I 
researched and found the answers…”

Types of physical activity differed between the two groups. Both groups recognized the 

importance of walking on bone health, but White women recognized the importance of other 

strength based exercises as well. For example, one of our African American participants said 

“I don’t mind walking. I walk a lot. But 15 minutes of exercise, sit ups and all that, no,” 

compared to one of our White participants who said “…. My thing now, I get a good walk 
in, …because of my hip therapy, I have enjoyed the weights you can put on your shoes, I 
will do the little light weights, and the IT bands,… I have gotten hooked on those bands…”

Next, coping with co-morbidity was also different between the groups. We noted that 

osteoporosis was not the biggest concern when coping with more than one medical condition 

in African American women. For example, one of our African American participants said 

“So when you think about osteoporosis compared to maybe some of the other things that 
you may be dealing with health wise, does it take…is it a top priority? …I take three blood 
pressure pills, an antidepressant, and I take a vitamin pill, cod liver oil …I think that the 
blood pressure is the high priority to take because I don’t take a pill for the bones;” whereas, 

our White participants were highly knowledgeable and activated to perform positive bone 

health activities.

Trust in health care providers was a theme that emerged in African American women that 

did not emerge in our White participants. For example, an African American participant said 

“Well, I’m afraid to take half of it. I do basically what the doctor tells me because I 
understand that I don’t have the knowledge and all that, but I don’t think I need 70, 80 
milligrams of anything. I’ve got to trust the person when I take it because I just don’t want to 
just take something and not know because I want to know that I’m getting better…”

Religion was another theme that was present in African American women that was not 

present in White women with osteoporosis. For example, one of our African American 

participants said…“Every morning …. I get my bible and read it I pray and I ask the Lord 
for protection. And I don’t need all this medicine, it makes me sick. He gonna take care of 
me. Y’all might think I’m crazy but that’s it.”

We found triangulation of the quantitative data for external locus of control results and 

qualitative themes related to trust of health care providers and religion. External locus of 

control was higher in African American than White women and our African American 

women expressed that trust was a key element needed between them and their health care 

professional, and faith and religion was something highly valued.

Discussion

The goal of our study was to see if and how race was associated with the attitudes, values 

and beliefs of women with osteoporosis using quantitative and qualitative methods. We 

found quantitatively that on a scale of 10 points, osteoporosis knowledge is 1.2 points, or 

15.3%, lower in African American women compared to White women. Using a measure of 

locus of control related to health, we found that African American women had significantly 

Wright et al. Page 7

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2020 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



higher mean scores in the “powerful others” domain in both general health and bone health, 

suggesting a higher externality of control related to health. Qualitatively, we also found 

knowledge about osteoporosis was lower; African American women were less activated by 

their diagnosis, particularly around taking prescribed or non-prescribed bone protective 

medications like calcium and vitamin D. African American women with osteoporosis also 

expressed that a level of trust and relationship building is needed in their health care 

provider, and religion was an important element to them; whereas these sentiments were not 

shared in their White counterparts with osteoporosis. Lastly, osteoporosis seemed to fall at a 

lower priority when dealing with multiple health conditions in African American women 

than in White women.

We used the Osteoporosis & You scale to assess the osteoporosis knowledge of our 

participations. This scale was also used in the Patient Activation after DXA Notification 

(PAADRN) study, a randomized-controlled trial assessing if a tailored DXA result 

notification letter versus standard of care improved guideline concordant medication usage, 

patient activation, calcium and vitamin D usage, and patient satisfaction.[19] In a sub-study, 

racial differences in a number of outcomes, including osteoporosis knowledge was assessed. 

[20] In 3,484 White women and 1,041 African American women from three sites in the US, 

the mean (SD) baseline osteoporosis knowledge in White and African American women was 

8.2 (1.4) and 7.1 (1.8), which was statistically different (p<0.001).[20] The absolute 

difference 1.1 point is similar to the 1.2 point difference observed in our study although the 

PAADRN study participants were younger (mean age: African American: 66.4; White: 

66.9).

Although not specifically using the Osteoporosis & You scale, others have found significant 

lack of awareness around osteoporosis in African American women compared to White 

women. [21] For example, Collins et al. found that 25% of African American women were 

familiar with osteoporosis compared to 41% of White women. [21] Our qualitative findings 

also showed lower osteoporosis knowledge in African American women compared to White 

women.

The use of a mixed methods approach allowed us to obtain corroborating evidence from the 

quantitative and qualitative results related to external locus of control, trust of health care 

providers, and religion between African American and White women. We found a higher 

external health locus of control (e.g. powerful others) in African American women with 

osteoporosis compared to White women. Racial differences in powerful other scores have 

previously been shown.[22] There have not been studies specifically examining MHLC in 

women with osteoporosis, but in patients with stroke, one study showed that Hispanic 

patients have higher scores in the powerful other domain than non-Hispanic White patients.

[23]

Health care providers can serve as a “powerful other” for external control with respect to 

health care decision making. One of our participants commented that a solid relationship 

between the patient and provider is needed for them to comply with disease management. 

Again, there is little research specifically assessing physician trust in the women with 

osteoporosis, but this theme is not unique in the osteoporosis field. In work by Abrums, 
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mistrust in a predominantly White-dominant health care system was prevalent in a study of 

working-class African American women.[24] Other studies in conditions such as diabetes,

[25] cancer,[26, 27] and autoimmune diseases have found lack of physician trust was 

associated with adverse outcomes.[28] Similarly, religion or spirituality can be a “powerful 

other.” Our African American patients relied in faith and trust in God or their higher power 

for healing. Previous studies have shown African American older adults have higher 

religiosity scores than White older adults.[29] Again, studies in conditions such as heart 

disease [30] and dementia caregiving [31] have shown that higher scores on religion/

spirituality scales had lower use of relevant medical services. This external control may 

prevent African American women in being more active in the bone health.

Lastly, qualitatively, it appeared that when coping with multiple health conditions, 

osteoporosis was lower on the priority list in our African American participants than our 

White participants. Our White women had more knowledge about skeletal health and were 

more proactive to prevent outcomes associated with poor skeletal health.

Our study is not without limitations. First, although recruitment rates were similar in both 

groups, our overall African American women sample size was small. Although our sample 

size was low, we found consistency in findings around knowledge with the large PAADRN 

cohort. Although we reached saturation from our White focus groups, the different 

qualitative themes that emerged were based on comments from one or two African 

American women. It is possible different themes could have emerged with a larger sample 

size. However, the themes that did emerge are consistent with disparities literature from 

other health conditions.

It is well known that educational attainment differs by race, particularly in the Deep South 

and among older adults, and that educational attainment is an important factor in health 

outcomes. Educational attainment is not systematically collected or recorded during routine 

clinical care, thus many clinical encounters and decisions occur without factoring in 

educational attainment and/or health literacy, another important construct for health 

outcomes. Although, we did not collect information on the education attainment of our 

participants individually, we evaluated education at a population level using Census data. We 

did observe racial differences in education with African American women having a larger 

proportion of residents from zip codes with low educational attainment and White women 

having higher proportions from zip codes with higher educational attainment. The purpose 

of our study was to evaluate racial differences in knowledge, attitudes, and beliefs about 

osteoporosis, and showing that there are indeed differences between African Americans and 

Whites further stresses that race is an important constructt in the development of 

osteoporosis educational materials as well as in the clinical management of osteoporosis.

Our study is one of the first contemporary studies to report on the racial differences in 

knowledge, and is one of the first to look at attitudes and beliefs in women with osteoporosis 

using both quantitative and qualitative methods. Our results clearly show that improvements 

in education and awareness about osteoporosis in African American women are necessary 

and may be a significant contribution to enriching osteoporosis quality of care in patients.
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Appendix 1:: Osteoporosis & You Questionnaire

Now we will ask some questions about your knowledge about osteoporosis and bone health. 

Beside each statement is a scale which ranges from strongly disagree (1) to strongly agree 

(5). For each item we would like you to circle the number that represents the extent to which 

you agree or disagree with that statement.

Strongly
Disagree Disagree

Neither
Disagree

nor Agree
Agree Strongly

Agree

Age-related height loss is a symptom of osteoporosis 1 2 3 4 5

For women, the risk of having osteoporosis is higher 
after menopause 1 2 3 4 5

I have a greater chance of having osteoporosis if my 
mother or father has/had it 1 2 3 4 5

Eating foods high in calcium and vitamin D can help 
slow the rate of bone loss 1 2 3 4 5

Exercising every day can help slow the rate of bone loss 1 2 3 4 5

There is no way to prevent osteoporosis 1 2 3 4 5

A person may have osteoporosis for years but not know 
this until they break a bone 1 2 3 4 5

If a person has osteoporosis, something as simple as 
lifting a bag of groceries can break a bone 1 2 3 4 5

Bones cannot be rebuilt once they thin from osteoporosis 1 2 3 4 5

The health problems caused by osteoporosis can be life-
threatening 1 2 3 4 5

Appendix 2:: Multidimensional Health Locus of Control Questionnaire

A – General Health

Each item below is a belief statement about your overall health with which you may agree 

or disagree. Beside each statement is a scale which ranges from strongly disagree (1) to 

strongly agree (6). For each item we would like you to circle the number that represents the 

extent to which you agree or disagree with that statement. The more you agree with a 

statement, the higher will be the number you circle. The more you disagree with a statement, 

the lower will be the number you circle. Please make sure that you answer EVERY ITEM 
and that you circle ONLY ONE number per item. This is a measure of your personal 

beliefs; there are no right or wrong answers.
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1=STRONGLY DISAGREE (SD)
2=MODERATELY DISAGREE (MD)
3=SLIGHTLY DISAGREE (D)
4=SLIGHTLY AGREE (A)
5=MODERATELY AGREE (MA)
6=STRONGLY AGREE (SA)

SD MD D A MA SA

1 If I get sick, it is my own behavior which determines how soon I get well 
again. 1 2 3 4 5 6

2 No matter what I do, if I am going to get sick, I will get sick. 1 2 3 4 5 6

3 Having regular contact with my physician is the best way for me to avoid 
illness. 1 2 3 4 5 6

4 Most things that affect my health happen to me by accident. 1 2 3 4 5 6

5 Whenever I don't feel well, I should consult a medically trained 
professional. 1 2 3 4 5 6

6 I am in control of my health. 1 2 3 4 5 6

7 My family has a lot to do with my becoming sick or staying healthy. 1 2 3 4 5 6

8 When I get sick, I am to blame. 1 2 3 4 5 6

9 Luck plays a big part in determining how soon I will recover from an 
illness. 1 2 3 4 5 6

10 Health professionals control my health. 1 2 3 4 5 6

11 My good health is largely a matter of good fortune. 1 2 3 4 5 6

12 The main thing which affects my health is what I myself do. 1 2 3 4 5 6

13 If I take care of myself, I can avoid illness. 1 2 3 4 5 6

14
Whenever I recover from an illness, it's usually because other people (for 
example, doctors, nurses, family, friends) have been taking good care of 
me.

1 2 3 4 5 6

15 No matter what I do, I 'm likely to get sick. 1 2 3 4 5 6

16 If it's meant to be, I will stay healthy. 1 2 3 4 5 6

17 If I take the right actions, I can stay healthy. 1 2 3 4 5 6

18 Regarding my health, I can only do what my doctor tells me to do. 1 2 3 4 5 6

B – Bone Health

The next set of belief statements are about your bone health with which you may agree or 

disagree. Beside each statement is a scale which ranges from strongly disagree (1) to 

strongly agree (6). For each item we would like you to circle the number that represents the 

extent to which you agree or disagree with that statement. The more you agree with a 

statement, the higher will be the number you circle. The more you disagree with a statement, 

the lower will be the number you circle. Please make sure that you answer EVERY ITEM 
and that you circle ONLY ONE number per item. This is a measure of your personal 

beliefs; again, there are no right or wrong answers.
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1=STRONGLY DISAGREE (SD)
2=MODERATELY DISAGREE (MD)
3=SLIGHTLY DISAGREE (D)
4=SLIGHTLY AGREE (A)
5=MODERATELY AGREE (MA)
6=STRONGLY AGREE (SA)

SD MD D A MA SA

1 If my condition worsens, it is my own behavior which determines how 
soon I will feel better again. 1 2 3 4 5 6

2 As to my condition, what will be will be. 1 2 3 4 5 6

3 If I see my doctor regularly, I am less likely to have problems with my 
condition. 1 2 3 4 5 6

4 Most things that affect my condition happen to me by chance. 1 2 3 4 5 6

5 Whenever my condition worsens, I should consult a medically trained 
professional. 1 2 3 4 5 6

6 I am directly responsible for my condition getting better or worse. 1 2 3 4 5 6

7 Other people play a big role in whether my condition improves, stays the 
same, or gets worse. 1 2 3 4 5 6

8 Whatever goes wrong with my condition is my own fault. 1 2 3 4 5 6

9 Luck plays a big part in determining how my condition improves. 1 2 3 4 5 6

10 In order for my condition to improve, it is up to other people to see that 
the right things happen. 1 2 3 4 5 6

11 Whatever improvement occurs with my condition is largely a matter of 
good fortune. 1 2 3 4 5 6

12 The main thing which affects my condition is what I myself do. 1 2 3 4 5 6

13 I deserve the credit when my condition improves and the blame when it 
gets worse. 1 2 3 4 5 6

14 Following doctor's orders to the letter is the best way to keep my 
condition from getting any worse. 1 2 3 4 5 6

15 If my condition worsens, it's a matter of fate. 1 2 3 4 5 6

16 If I am lucky, my condition will get better. 1 2 3 4 5 6

17 If my condition takes a turn for the worse, it is because I have not been 
taking proper care of myself. 1 2 3 4 5 6

18 The type of help I receive from other people determines how soon my 
condition improves. 1 2 3 4 5 6

Appendix 3:: Discussion Guide

Q1 Were you concerned about your bone health before your bone density test?

Q2. Did you get the results of your bone density test?

Q2.1. Was there an explanation about the results?

Q2.2. What did the results mean to you?

Q3. Does your primary care doctor regularly talk to you about your bone health?

Now we are going to talk about things that make it easier or harder for you to do 

things that help protect your bones. The two examples I will give are taking 
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medications prescribed by your doctor and performing weight-bearing activities like 

walking fast outside or on a treadmill or climbing stairs.

Q4. What are some things that make it easier for you to do things that help protect 

your bones like take medications that are prescribed by your doctor?

Q5. What are some things that make it harder for you to that are prescribed by your 

doctor to protect your bone health?

Q6. What are some things that make it easier for you to do weight bearing activities 

to protect your bones?

Q7. What are some things that make it harder for you to do weight bearing activities 

to protect your bones?
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Figure 1. Patient Enrollment Flowchart
*Excluded based on history of heart failure, home bound, transplant, end stage renal disease, 

stroke, substance abuse, dementia, no diagnosis of OP, vision or hearing impairment, in a 

nursing care facility, no active appointment
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Figure 2 A-C. Osteoporosis Knowledge by Race
A – Overall Score by Race: Score out of 10 (p = 0.044)

B - Individual Questions by Race**

C - Percent Correct by Race: Out of 100 (p = 0.012)
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Table 1.

Demographic and Health Characteristics of the Sample by Race

African
American

(n=12)

White
(n=36) p-value

Age, mean (SD) 72.2 (7.5) 73.5 (10.0) 0.69

General Health, N (%) 0.33

  Excellent 0 (0.0) 6 (16.7)

  Very Good 6 (54.6) 19 (52.8)

  Good 3 (27.3) 9 (25.0)

  Fair 2 (18.2) 2 (5.6)

  Poor 0 (0.0) 0 (0.0)

History of Asthma, N (%) 2 (16.7) 4 (11.1) 0.61

History of Cancer, N (%) 2 (16.7) 4 (11.1) 0.61

History of Celiac’s Disease, N (%) 0 (0.0) 1 (2.8) 0.56

History of CKD, N (%) 0 (0.0) 1 (2.8) 0.56

History of Connective Tissue Disease, N (%) 0 (0.0) 1 (2.8) 0.56

History of Depression, N (%) 2 (16.7) 2 (5.6) 0.23

History of Type 1 Diabetes, N (%) 1 (8.3) 0 (0.0) 0.08

History of Type 2 Diabetes, N (%) 1 (8.3) 1 (2.8) 0.40

History of MI, N (%) 0 (0.0) 1 (2.8) 0.56

History of Heart Failure, N (%) 0 (0.0) 1 (2.8) 0.56

History of HTN, N (%) 8 (66.7) 14 (38.9) 0.09

History of High Cholesterol, N (%) 5 (41.7) 13 (36.1) 0.73

History of Liver Disease, N (%) 1 (8.3) 1 (2.8) 0.40

History of Multiple Sclerosis, N (%) 0 (0.0) 0 (0.0) 1.0

History of Osteoarthritis, N (%) 4 (33.3) 11 (30.6) 0.86

History of Peptic Ulcer Disease, N (%) 0 (0.0) 0 (0.0) 1.0

History of Rheumatoid Arthritis, N (%) 3 (25.0) 1 (2.8) 0.02

History of Stroke or TIA, N (%) 1 (8.3) 0 (0.0) 0.08

Are you concerned about:

  Osteoporosis (Yes), N (%) 8 (72.7) 30 (85.7) 0.32

  Hip Fracture (Yes), N (%) 7 (70.0) 24 (72.7) 0.87

Compared to other women your age, how would you rate your own risk of breaking a bone, N(%) 0.25

  Much lower 0 (0.0) 1 (2.8)

  A little lower 2 (16.7) 8 (22.2)

  About the same 7 (58.3) 10 (27.8)

  A little higher 1 (8.3) 13 (36.1)

  Much higher 2 (16.7) 4 (11.1)
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Table 2.

Multidimensional Health Locus of Control by Race

African
American White

Mean (SD) Mean (SD) p-value

General Health

 Internal 27.2 (6.3) 23.3 (4.8) 0.041

 Powerful Others 23.8 (6.0) 18.5 (4.6) 0.004

 Chance 17.3 (7.0) 15.8 (3.2) 0.361

Bone Health

 Internal 20.2 (6.3) 21.7 (5.3) 0.440

 Powerful Others 26.7 (5.9) 22.3 (3.8) 0.011

 Chance 14.3 (7.4) 14.0 (4.6) 0.892
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