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Man To Man
Mixed-media collage of newspaper and acrylic on canvas
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I hope this piece of artwork will encourage African American men to take charge of their 
health. An annual visit to the doctor’s office will give men better a chance to live a longer, 
healthier life. Additionally, watching what we eat and exercising regularly truly are the keys to 
preventive health. As men, we face a tremendous amount of stress in our day-to-day lives from 
a variety of sources. We must do all we can to fight back and give ourselves a chance to live 
a better quality of life and die from natural causes. I spend a lot of time eating organic foods, 
going to the gym, reading books, and taking classes on how to quickly recover from stress. I 
have a strong faith in the promise of perfect health and doing something about it gives me the 
assurance. To ensure this, I continue to take care of me by visiting my physician annually. Last 
but not least, the love of a good black woman, children, and family will add many years to your 
life. African American man, if do not go to the doctor for yourself, do it for the ones who love 
and care for you. I love you man!
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Men’s Perspectives on Selecting 
Their Prostate Cancer Treatment
Jinping Xu, MD, MS; Rhonda K. Dailey, MD; Susan Eggly, PhD; Anne Victoria Neale, PhD, MPH; 
Kendra L. Schwartz, MD, MSPH

INTRODUCTION

Approximately 1 in 6 US men are diagnosed with 
prostate cancer and 1 in 34 die from it each year.1 
As a result of increased prostate-specific antigen 

(PSA) screening, most cancers are detected while they 
are localized to the gland.2 For localized prostate cancer, 
current primary treatment options include surgery, radia-
tion, and watchful waiting. Rigorous evidence is still lack-
ing regarding which option offers the best long-term sur-
vival, and each is associated with significant morbidity.3 
Therefore, when diagnosed with localized prostate cancer, 
men face complex and often inconclusive information 
regarding treatment options and associated outcomes. 

Treatment choices for localized prostate cancer 
appear to vary widely, although it is unclear whether this 
variation is a result of patient values or other factors 
such as information received or emotional feelings 
about a cancer diagnosis.4 Furthermore, considerable 
variation exists in prostate cancer treatment by racial/
ethnic groups,5,6 with black men more likely to receive 
radiation therapy and white men to receive surgery.7 
Watchful waiting is the least used treatment option, cho-
sen by fewer than 10% of men overall, with blacks more 
likely to choose it than whites.8,9

Few qualitative studies10,11 conducted near the time of 
initial diagnosis and treatment have elicited patients’ per-
spectives about the reasons for their treatment choices. 
Such studies included few minority participants and 
lacked variability in treatment selected10 and most often 
studied only patients of urologists.11 There is little research 
regarding how patients’ personal values shape and influ-
ence their individual treatment decision.4,12 In this qualita-
tive interview study, we explored how black and white 
American men who selected a variety of treatment options 
made their prostate cancer treatment decision shortly 
after their diagnosis. The purpose of the study was to gain 
an in-depth understanding of men’s perspectives on 
selecting their prostate cancer treatment. 

Funding/Support: This study was funded by American Can-
cer Society grant MRSGT-06-133-01-CPPB.

Role of the Sponsor: The funder had no role in the design and 
conduct of the study; the collection, management, analy-
sis, and interpretation of data; the writing of the manuscript; 
or the decision to submit the manuscript for publication. 

Objective: In the context of scientific uncertainty, treatment 
choices for localized prostate cancer vary, but reasons for 
this variation are unclear. We explored how black and white 
American men made their treatment decision.

Methods: Guided by conceptual model, we conducted semi-
structured interviews of 21 American (14 black and 7 white) 
men with recently diagnosed localized prostate cancer. 

Results: Physician recommendation was very important in 
the treatment decision, but patient self-perception/values 
and attitudes/beliefs about prostate cancer were also influ-
ential. Patients who chose surgery believed it offered the 
best chance of cure and were more concerned that the 
cancer might spread if not surgically removed. Patients who 
chose radiation therapy believed it offered equal efficacy 
of cure but fewer side effects than surgery. Fear of future 
consequences was the most common reason to reject 
watchful waiting. Anecdotal experiences of family and 
friends were also important, especially in deciding “what 
not to do.” The new technology of robotic-assisted prosta-
tectomy provided optimism for men who wanted surgery 
but feared morbidity associated with traditional open sur-
gery. Few men seemed aware that treatment did not guar-
antee improved survival.

Conclusion: Most men reported making “the best choice for 
me” by taking into account medical information and person-
al factors. Perceptions of treatment efficacy and side effects, 
which derived mainly from physicians’ descriptions and/or 
anecdotal experiences of family and friends, were the most 
influential factors in men’s treatment decision. By understand-
ing factors that influence patients’ treatment decisions, clini-
cians may be more sensitive to individual patients’ preferenc-
es/concerns and provide more patient-centered care.

keywords: prostate cancer ■ treatment ■ racial disparities

J Natl Med Assoc. 2011;103:468-478
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Karmanos Cancer Institute, Wayne State University Detroit, Michigan.
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METHODS

Study Sample
Patients with newly diagnosed localized prostate can-

cer were recruited through referrals from 3 urology 
offices and 1 radiation oncology office in metropolitan 
Detroit, Michigan, and also through recruitment flyers in 
hospitals and doctors’ offices. The sampling aim was to 
select information-rich cases representing each of the 
main treatment strategies for prostate cancer (ie, surgery, 
radiation, and watchful waiting) and to maximize the 
likelihood that a broader range of experiences could be 
obtained. Purposeful sampling strategy is able to do just 
that, ie, providing us with a diverse study sample in terms 
of treatment choice, race, age, social class, and income.13

We had no problems recruiting men who chose sur-
gery or radiation, and data saturation was reached for 
these groups. However, we had some difficulty finding 
and recruiting men who chose watchful waiting; we 
were only able to recruit 2 and may not have reached 
saturation.

Eligibility criteria were: age younger than 75 years, 
recently diagnosed localized prostate cancer, a treatment 
consultation with either an urologist and/or radiation 
oncologist, and self-identification as either black or 
white. Excluded were patients who were not given a 
treatment choice due to medical contraindications or 
those unable to communicate in English. The study pro-
tocol was reviewed and approved by the Wayne State 
University institutional review board.

Data Collection
The semistructured interview guide (Appendix) 

included multiple cognitive (eg, a rational weighing of 
the pros and cons of a specific treatment option) and 
affective (eg, fear of cancer and death) domains of health 
behavior, based on the Health Belief Model (HBM) and 
the Cognitive-Social Health Information Processing 
(C-SHIP) Model14,15 (Figure). Interviews took place 
either in the participant’s home or in a research office, 
according to the participant’s preference. Interviews 
lasted approximately 60 to 120 (median 90) minutes and 
were audiotaped and transcribed. Most of the interviews 
were conducted by R.D., an African American researcher, 
and others by J.X., a Chinese American family physician 
and researcher. Both were trained and experienced in 
qualitative research.

The interviews began with a general, open-ended 
question eliciting participants’ perceptions of their 
health status prior to their diagnosis of prostate cancer 
and their general beliefs about cancer and cure. 
Participants were then asked to describe their experi-
ences learning about the diagnosis, their treatment deci-
sion-making process, and their beliefs about the efficacy 
and side effect profile of each treatment option. 
Perceptions of influential information sources and 

barriers and facilitators of decision making were also 
elicited. Patient clinical factors (eg, PSA level, Gleason 
score, tumor stage) and comorbidities were provided by 
the referral physician and/or from self-report during 
interview.

Data Analysis
Verbatim transcripts were checked against audio-

tapes to verify accuracy and entered into Atlas.ti V5.0, 
qualitative analysis software. Analysis was ongoing dur-
ing data collection.16 The theoretical preconceptions 
from our model were used to build a preliminary skele-
ton, or axis, of codes.16 Three authors (J.X., R.D., and 
S.E.) independently read the transcripts to look for 
recurring emergent themes, using immersion/crystalli-
zation analysis technique.13,16 After the team agreed we 
had captured the relevant themes, we developed opera-
tional definitions of the themes. Each transcript was then 
independently coded by at least 2 reviewers. When dis-
agreement occurred, the transcripts were reviewed again 
and consensus was reached by discussion. Once all tran-
scripts were coded, analyses of the themes, such as pat-
terns of development and frequencies of occurrence, 
were compared across participants. Memos and notes 
were written to preserve ideas throughout data collec-
tion and analysis regarding emerging theory.16 Main 
findings were presented to 10 interviewees for their 
feedback and confirmation of the findings. 

RESULTS
Twenty-one newly diagnosed localized prostate can-

cer patients were interviewed. They consulted a total of 
12 urologists and 6 radiation oncologists in the local 
metropolitan area. Sociodemographics, tumor charac-
teristics, and treatment selected are summarized in Table 
1. Most men were otherwise healthy and none had a pre-
vious cancer diagnosis.

The time elapsed between diagnosis and interview 
ranged from 1 to 6 months, with the exception of 1 man, 
who chose watchful waiting and had been diagnosed 2 
years previously. Among the men who chose active 
treatment (n = 19), 7 had not yet been treated at the time 
of interview, 10 had been treated within the previous 2 
months, 1 had been treated within 3 months of and 
another 5 months prior to interview.

Decision-making Process 
and Influencing Factors

For most men, both black and white, treatment deci-
sion making occurred within an emotional context of 
fear and uncertainty and without systematic use of infor-
mation. Most men reported coping with the distress by 
attempting to take control of the decision-making pro-
cess. They sought information from a variety of sources, 
including second opinions from physicians and informal 
social networks. A complex interaction of internal and 



470 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 103, NO. 6, JUNE 2011

MEN’S PERSPECTIVES ON PROSTATE CANCER TREATMENT

external factors influenced the treatment decision. 
Internal factors included personal attributes, attitudes/
beliefs about cancer, and perceptions of treatment 
options. External factors included influential individu-
als, including physicians, family and friends, particu-
larly other prostate cancer survivors.

Guided by our conceptual model, below are more 
detailed descriptions of the major themes that emerged 
during the interviews as factors that influenced men’s 
treatment decision. Men’s perceptions and specific rea-
sons as to why they chose or did not choose each of the 
main treatment options are provided in Tables 2 to 4.

Self-perception, Values 
and Preferences

Most men described their personality and tempera-
ment, life stages and goals, and occupation to provide a 
context to their decision-making process. This self-per-
ception appeared to be the most fundamental part of the 
experience of cancer and the lens through which all else 
was interpreted. For example, one man described him-
self in the following way:

I am a planner, thinker and worrier … I’d like to get it 

over with and move on with life and not have to worry 
about it. Something that doesn’t result in a cure is not a 
viable option in my mind. [60, white, surgery]

All men mentioned their age as influencing their 
decision. Being “young” was a justification for rejecting 
watchful waiting by men with a range of ages, based on 
their belief that watchful waiting is more appropriate for 
“older men.” Other justifications for rejecting watchful 
waiting were self-perception as having good general 
health and the longevity of their relatives. 

Although survival was a goal of treatment for most 
men, some emphasized valuing quality of life over sur-
vival. Many men stated their initial goal was to “take it 
out” through surgery but later changed their minds after 
learning the possible side effects of this treatment.

I went there with the attitude, this is a no-brainer … Just 
take it [prostate] out. So then a surgeon comes in, and 
he says … “You’ll have a catheter for 2 weeks. You’ll be 
wearing a bag for about a month” … I can’t do it … And 
he said, “There’s a slight, slight chance you’ll be wear-
ing a diaper.” Well, God bless people who wear a diaper, 
but that’s not me. To me, it’s the quality of life not the 

Table 1. Medical and Demographic Characteristics of Participants

Patient No. Age Marital Status Education
Race/

Ethnicity Income Insurance  

gleason 
Scorea PSAb

Initial Treatment 
Chosen/Received

Second 
Opinion

P1 60 Married College graduate White ≥$90 000 Private 6 7.5 Surgery (robotic) Yes
P2 68 Married Some college White ≥$90 000 Private 6 4.5 Radiation (external) Yes
P3 59 Married College graduate Black ≥$90 000 Private 6 2.7 Radiation (external) Yes
P4 49 Married Some college White ≥$90 000 Private 6 2.4 Surgery Yes
P5 57 Married Some college Black $30 000-$39 999 Private 6 1 Radiation (seed) No
P6 55 Single Some high school Black $10 000-$19 999 Private + Medicare 6 2.6 Radiation (seed) No
P7 59 Divorced College graduate White $50 000-$69 999 Private 7 9.9 Radiation (external  

+ hormone)
Yes

P8 55 Separated Some college Black <$9999 Medicaid 6 4.2 Surgery Yes
P9 56 Separated High school 

graduate
Black $10 000-$19 999 Medicare – – Surgery No

P10 62 Divorced Some college Black $20 000-$29 999 Private – 5 Cryotherapy Yes
P11 57 Single College graduate White $20 000-$29 999 Private 7 6.7 Radiation (external) Yes
P12 63 Divorced College graduate Black – Private – 5.8 Watchful waiting Yes
P13 68 Married College graduate White ≥$90 000 Private 6 5.8 Radiation (external) Yes
P14 53 Married College graduate White ≥$90 000 Private 6 4.8 Radiation high-dose 

brachytherapy
Yes

P15 60 Widowed Some college Black $10 000-$19 999 Private 6 5 Surgery (robotic) Yes
P16 48 Married High school 

graduate
Black $20 000-$29 999 Private 6 3.7 Surgery Yes

P17 57 Single Some college Black ≥$90 000 Private 6 7 Surgery Yes
P18 51 Cohabited Some college Black $70 000-$89 999 Private – 9.4 Surgery Yes
P19 53 Divorced College graduate Black $50 000-$69 999 Private 6 – Radiation (external) Yes
P20 53 Divorced Some college Black <$9999 Medicare + 

Medicaid
– – Watchful waiting No

P21 70 Divorced High school 
graduate

Black <$9999 Medicaid 6 3 Radiation (external) Yes

a Gleason score is based upon microscopic appearance of tumor pattern. Higher number represents more aggressive tumor. The Gleason score ranges from 2 to 10, with 10 having the worst prognosis.
b  Prostate-specific antigen (PSA) is a protein produced by cells of the prostate gland. The PSA test measures the level of PSA in the blood. The higher a man’s PSA level, the more likely his prostate cancer 

is aggressive.
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quantity of life. I’d rather be gone than that.” [57, white, 
external radiation]

On the other hand, fear of cancer progression caused 
some men to choose surgery, despite potential side 
effects. One man who witnessed his father’s death from 
prostate cancer was very anxious about his cancer and 
wanted it “out” as soon as possible. When asked if side 
effects such as impotence influenced his decision on sur-
gery, he explained:

Well, I didn’t think about that stuff…I would rather live 
than have sex… I don’t look at myself not being a man 
because I can’t have sex. [55, black, surgery]

Personality traits and education also played a major 
role in decision-making style. For example, men who 
described themselves as “I am a self-reliance type of 
guy” were more active in the decision-making process, 
searching for information from different sources and 
social networks. These individuals were more likely to 
seek second, third, or even more professional opinions. 
Similarly, some highly educated men sought additional 
opinions and had a harder time selecting a treatment 

because the information was “too general” and there 
was a “lack of consensus among experts.”

Attitudes/beliefs About Cancer, 
Treatment, and Cure

Treatment decisions were affected by prior beliefs 
about cancer and cure, perceptions of efficacy and side 
effects of treatments, aggressiveness of the cancer, cop-
ing styles, and religion/faith. Most men believed surgery 
was the best option for cure by “taking the cancer out,” 
as other treatments “leave the cancer in” the body, poten-
tially leading to recurrence. Furthermore, radiation was 
considered “nasty stuff,” possibly damaging other 
organs and causing suffering (skin burns and hair loss).

Most men who chose radiation stated that either radi-
ation or surgery could cure their cancer, but radiation 
was less invasive, thus leading to fewer side effects than 
surgery. Prioritizing quality-of-life issues, some chose 
radiation despite their belief that surgery may provide 
better chance of cure.

I know for this early-stage disease, if I take surgery, 
which probably gives me maximum chance of it never 
occurring again. So if I was older, I’d probably take 
surgery, but you know, I’m not. I don’t want to be 
[impotent]…I want to enjoy myself for a few more years, 
hell. [53, white, brachytherapy]

Other men believed surgery and radiation would 
have similar side effects, thus minimizing the role of 
side effects in their decision. 

I know there was a chance, no matter what treatment I 
had, that after 2 years, your odds of impotence or incon-
tinence is going to be about the same. [49, white, surgery]

Others believed that their cancer was so small and 
nonaggressive they did not need active treatment at all:

If it’s not bothering you, don’t mess with it. If it’s bother-
ing me real bad, yeah, I might do something, but if it’s 
not bothering me, why mess with it. [53, black, watchful 
waiting]

Some men who wanted surgery but feared the side 
effects of traditional open surgery were pleased to learn 
of the option of robotic-assisted prostatectomy (RAP). 
Half of the participants (4/8) who chose surgery were 
aware of this option. These men described the new tech-
nology as “less invasive and more precise, and able to 
better protect the nerve,” leading to fewer side effects, 
especially sexual dysfunction. However, only 2 men 
actually received the newer procedure. The other 2 men 
received traditional surgery because they were comfort-
able with their urologists who did not perform RAP and 
who reassured their patients that the outcomes were 

Table 1. Medical and Demographic Characteristics of Participants

Patient No. Age Marital Status Education
Race/

Ethnicity Income Insurance  

gleason 
Scorea PSAb

Initial Treatment 
Chosen/Received

Second 
Opinion

P1 60 Married College graduate White ≥$90 000 Private 6 7.5 Surgery (robotic) Yes
P2 68 Married Some college White ≥$90 000 Private 6 4.5 Radiation (external) Yes
P3 59 Married College graduate Black ≥$90 000 Private 6 2.7 Radiation (external) Yes
P4 49 Married Some college White ≥$90 000 Private 6 2.4 Surgery Yes
P5 57 Married Some college Black $30 000-$39 999 Private 6 1 Radiation (seed) No
P6 55 Single Some high school Black $10 000-$19 999 Private + Medicare 6 2.6 Radiation (seed) No
P7 59 Divorced College graduate White $50 000-$69 999 Private 7 9.9 Radiation (external  

+ hormone)
Yes

P8 55 Separated Some college Black <$9999 Medicaid 6 4.2 Surgery Yes
P9 56 Separated High school 

graduate
Black $10 000-$19 999 Medicare – – Surgery No

P10 62 Divorced Some college Black $20 000-$29 999 Private – 5 Cryotherapy Yes
P11 57 Single College graduate White $20 000-$29 999 Private 7 6.7 Radiation (external) Yes
P12 63 Divorced College graduate Black – Private – 5.8 Watchful waiting Yes
P13 68 Married College graduate White ≥$90 000 Private 6 5.8 Radiation (external) Yes
P14 53 Married College graduate White ≥$90 000 Private 6 4.8 Radiation high-dose 

brachytherapy
Yes

P15 60 Widowed Some college Black $10 000-$19 999 Private 6 5 Surgery (robotic) Yes
P16 48 Married High school 

graduate
Black $20 000-$29 999 Private 6 3.7 Surgery Yes

P17 57 Single Some college Black ≥$90 000 Private 6 7 Surgery Yes
P18 51 Cohabited Some college Black $70 000-$89 999 Private – 9.4 Surgery Yes
P19 53 Divorced College graduate Black $50 000-$69 999 Private 6 – Radiation (external) Yes
P20 53 Divorced Some college Black <$9999 Medicare + 

Medicaid
– – Watchful waiting No

P21 70 Divorced High school 
graduate

Black <$9999 Medicaid 6 3 Radiation (external) Yes

a Gleason score is based upon microscopic appearance of tumor pattern. Higher number represents more aggressive tumor. The Gleason score ranges from 2 to 10, with 10 having the worst prognosis.
b  Prostate-specific antigen (PSA) is a protein produced by cells of the prostate gland. The PSA test measures the level of PSA in the blood. The higher a man’s PSA level, the more likely his prostate cancer 

is aggressive.
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about the same.
For some, prayer and faith in a higher being helped 

determine their approach to treat the cancer; this seemed 
especially true for black men. For example, one black 
man chose watchful waiting primarily based on his faith 
that “God will take care of me.” On the other hand, 
watchful waiting was often referred to as “do nothing.” 
Although many participants believed that their prostate 
cancer was slow growing, they still thought it eventually 
would “kill” if not actively treated:

If you watch and do nothing it’s going to obviously prog-
ress. It’s like, well, you’re waiting for the time bomb to 
explode. [57, black, brachytherapy]

Influence of Physicians

Most participants remembered that their diagnosing 
urologist presented them with several treatment options, 
but only half recalled being told the option of watchful 

waiting. Some men were initially frustrated by the fact 
that the urologist did not recommend any one treatment 
over others but later thought it showed professionalism 
and appreciated it.

Many men talked about the influence of a direct rec-
ommendation from their physician. They frequently 
cited urologists as saying “at your age I would recom-
mend surgery because it offers the best chance for cure,” 
whereas others spoke of radiation oncologists advising 
them to choose radiation over surgery because “radia-
tion can get rid of the cancer with fewer side effects.” 
However, more men were influenced by their physician’s 
description of treatment options, even when the physi-
cian did not offer a specific recommendation. For exam-
ple, many recalled their urologist stating that surgery 
was no longer an option after initial radiation, and this 
information strongly influenced their decision.

What he [urologist] told me is that if you do radiation to 
treat this cancer, there is no plan B. That is, if something 

Figure. Conceptual Model 

a  Staging describes the extent or severity of an individual’s cancer based on the extent of the original tumor and the extent of spread 
in the body. The stage can be used to estimate the person’s prognosis.

b  Prostate-specific antigen (PSA) is a protein produced by cells of the prostate gland. The PSA test measures the level of PSA in the 
blood. The higher a man’s PSA level, the more likely his prostate cancer is aggressive.

c  Gleason score is based upon microscopic appearance of tumor pattern. Higher number represents more aggressive tumor. The 
Gleason score ranges from 2 to 10, with 10 having the worst prognosis.
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comes back later, you’ve got a problem. You can’t do 
radiation again; you can’t do surgery, because there’s 
so much fibrosis. I thought it over and said, boy, I don’t 
like the sound of that. That’s not a good plan. You always 
need a plan B. [60, white, surgery]

Another common influencing remark made by urolo-
gists was that the only way to confirm the extent of the 
cancer is by performing surgery. For some men, the 
uncertainty of their cancer stage was intolerable and 
they chose surgery to be more certain. 

Table 2. Men’s Perceptions Regarding Surgery (Radical Prostatectomy)

Reasons why Chosen Reasons why Not Chosen

•  Offers the best chance of cure 
•  Cancer is gone, don’t have to worry
•  Get it over and move on with life
•  Still can do radiation if cancer recurs
•  Doctor recommended it
•  Friend(s) who went through it had good results 
•  Best way to know if cancer has spread
•  Fear of radiation 
•  Want to live at any cost
•  Doctor said there were pills to deal with 

impotence
•  Cancer too aggressive 
•  Robotic surgery more precise, less invasive with 

fewer side effects
•  Celebrities who had surgery and were “cured”

•  More invasive
•  More side effects than radiation
•  Don’t want to deal with a “bag” (incontinence 

concern)
•  Can’t ensure the “nerve” would be spared 

(impotence concern)
•  Have to stay in hospital (serious infection and 

mistakes may occur) 
•  May die from anesthesia or other surgical 

complications
•  Disrupt work and daily routines 
•  Painful, takes time to heal
•  Doctor did not recommend it
•  Previous bad surgical experience (self or others)
•  Would not heal well because of comorbid 

conditions

Table 3. Men’s Perceptions Regarding Radiation (External Radiation and Brachytherapy)

Reasons why Chosen Reasons why Not Chosen

•  As good as surgery to cure cancer
•  Less invasive
•  Fewer side effects
•  New technology, more precise
• Can continue working during treatment
•  Quick, convenient, and less disruption with job 

(seeds)
•  Seeds have same cure rate as external 

radiation and surgery, but more precise
•  Avoid surgery
•  Doctor recommended it
•  Friend(s) who went through it had good results
•  Broader indication (eg, aggressive tumor, poor 

health)

•  Not as good as surgery to cure cancer
•  Unsure if cancer completely gone
•  May not be able to have surgery if cancer 

recurs
•  Worry about side effects: unpredictability, 

nausea, hair loss, rectal side effects
•  More side effects than surgery
•  Treatment length too long (external)
•  Inconvenience (external)
•  Doctor did not recommend it
•  Previous bad radiation experience (self or 

others) 
•  Not comfortable having radioactive seeds 

inside body 

Table 4. Men’s Perceptions Regarding Watchful Waiting

Reasons why Chosen Reasons why Not Chosen

•  Maintain current quality of life
•  Cancer slow-growing, may never cause 

problems
•  Will be able to act if cancer progresses
•  God will take care of it 
•  Doctor recommended it

•  Only for older people with poor health
•  Too young 
•  Cancer will progress and kill 
•  Too risky, like living with a “ticking time bomb”
•  Doctor did not recommend it
•  Don’t know about it
•  Friend(s) went through it had bad results
•  Don’t feel comfortable doing nothing with 

cancer 
•  Would worry too much about cancer spreading
•  Family would be very upset
•  Avoid regret later 
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He [urologist] didn’t say it was the best procedure but 
he was saying that it had a greater outlook for things 
and make sure that it hasn’t gone through your body. 
[51, black, surgery]

Although most men were concerned about impo-
tence, many who chose surgery seemed to be influenced 
by their urologist’s positive attitudes about treating 
impotence with drugs. In addition, they were reassured 
by their urologist that impotence could be avoided by a 
competent surgeon: “It’s just a matter of who does it.”

On the other hand, respondents who rejected surgery 
due to concerns about side effects stated that they had to 
get over the negative biases against radiation, referring 
to reassurance by their radiation oncologist that current 
therapy “is technologically improved and not your 
grandfather’s radiation.”

Most men (17/21) reported seeking at least 1 profes-
sional second opinion; 4 men did not and all were black. 
Three of these 4 also did not seek additional reading 
information beyond the brochure given by their urolo-
gist, saying they had enough information, or had confi-
dence and trust in their urologist or trust in God, or con-
cern about possible delay in treatment. One man 
indicated that different opinions would make it harder 
for him to make the decision. Financial cost was denied 
as a factor for not seeking second opinion.

Some men sought additional opinions at their urolo-
gist’s suggestion, while others obtained a second opin-
ion because they disagreed with the initial treatment rec-
ommendation. The median number of urologists men 
consulted for advice was 2 (range, 1-8); most also con-
sulted a radiation oncologist (range, 1-3). Some sought 
help from their primary care physicians or physician 
acquaintances. Many times, the second opinion con-
flicted with the first opinion. 

I was seriously considering having the surgery, the way 
the urologist made it sound like, “oh, my goodness, you 
know, you’ve got do this [surgery] as soon as possible.” 
Then I went to [different hospital], and they recommend-
ed watchful waiting. [63, black, watchful waiting]

Agreement among physicians regarding the most 
appropriate treatment was a powerful influence. For 
example, one man initially chose brachytherapy based 
on his friend’s experience, despite his urologist’s recom-
mendation of surgery. Then he sought out this friend’s 
physician (an urologist) as a second opinion. To his sur-
prise, this physician recommended surgery for him, 
which he chose despite his initial reluctance.

Conflicting recommendations caused more confusion 
and anxiety for some men. For example, one man stated: 

My urologist recommended that I undergo radiation. 
When I talked to my primary care physician, he thought 

I should do surgery. So it was like, these are the experts, 
now I have to decide which one I do. [60, black, external 
radiation]

In the process of seeking second opinions, many men 
noted that physicians tended to emphasize the positive 
aspects of their own method of treatment, while mini-
mizing the side effects or even withholding some of the 
information.

When you go to one doctor, they tell you about what the 
other doctor hasn’t told you, by both sides. The radi-
ologists would tell you something about surgery that 
the surgeon didn’t tell you. The surgeon would tell you 
something about radiation that the radiologists didn’t 
know. I’m not saying they did on purpose. [59, white, 
external radiation plus hormone]

Distrust of physicians and the health care system was 
mentioned by 3 black men but none of the white men. 
One man questioned the financial motivation of sur-
geons who may recommend unnecessary surgery. 
General distrust of the health care system contributed to 
another’s decision for watchful waiting. The third black 
participant also mentioned the physician’s race as an 
important consideration regarding trust of the advice. 

It [race] made a big difference. You know, I had more 
confidence in his opinion because he was a black man. 
I don’t have complete confidence in white people being 
concerned about us, and so yeah, it had a big factor 
on it, and that’s why I wanted black doctor. [60, black, 
surgery]

Influence of Family and Friends

Most men sought information and advice from 
friends or family, particularly those with personal expe-
rience with prostate cancer. Only 2 men did not talk to 
other prostate cancer patients. The experience of others 
often exerted strong sway over patients’ final decisions. 

A good friend of mine had surgery. He was a young 
man going in and he has nothing now. He dribbles, 
he’s incontinent, and he doesn’t have sexual function. I 
couldn’t imagine myself in that way. [59, white, external 
radiation plus hormone]

I talked to people and they all had different treatment. 
Some had surgery, some had radiation and each one 
swore by the treatment that they had, with the excep-
tion of my friend, who had undergone the latest surgi-
cal technique, the robotic surgery. My friend said, “After 
having gone through the surgery, I would do radiation,” 
which was very helpful. [60, black, external radiation]
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My friend got [external] radiation and he said it hurts, 
he lost his hair and his sex drive. Other friends told me 
surgery is painful. [55, black, brachytherapy]

Wives or partners were not typically reported as 
influential in the men’s final decision. The typical roles 
for wives were as information gatherers, processors, and 
supporters. However, some men reported feeling pres-
sure to accept aggressive treatment. One who initially 
chose watchful waiting plus natural supplements decided 
on radiation due to family pressure. 

DISCUSSION
In our sample, men with localized prostate cancer 

reported making “the best choice for me” by taking into 
account medical information gained from all sources 
and personal factors while personally framing the mean-
ing of the diagnosis and treatment. Cancer eradication 
was nearly every patient’s initial goa, and for many men 
it remained the primary factor in their decision, but for 
some, quality-of-life issues were almost equally impor-
tant. A direct recommendation from a physician influ-
enced men’s decisions. However, when physicians did 
not directly recommend a treatment, their description of 
efficacy and side effects of the different options was 
influential. Anecdotal experiences of family and friends 
were also important, especially in deciding “what not to 
do.” The new technology of RAP provided optimism for 
men who wanted surgery but feared the morbidity asso-
ciated with the traditional open surgery. However, the 
final treatment decision was influenced by opinions and 
expertise of their trusted urologist. Fear of future conse-
quences was the most common reason to reject watchful 
waiting. Few men seemed aware of uncertainty and the 
notion that active treatment may not improve survival 
any better than watchful waiting.

Comparison with Existing Literature
Our study supports previous findings that patients 

often have an incomplete or inaccurate understanding of 
treatment options, do not use information systemati-
cally, and need patient-centered information to facilitate 
their decision making.10,11,17,18 In addition, processing 
medical information is influenced by previous beliefs 
about cancer and cure, and personal history factors.12,18

Consistent with Denberg et al,11 the anecdotal experi-
ences of prostate cancer survivors among family and 
friends played an important role in the men’s treatment 
decisions. Contrary to previous reports that few patients 
sought a second opinion,10-12,17 a majority of our partici-
pants sought a second opinion. The different results may 
be related to the fact that most other study samples were 
from urology clinics only,10,11,17 while our sample included 
men recruited from radiation oncology offices as well. 
We found that men seeking a second opinion expressed 
the recognition that physicians were not infallible, 

whereas having faith and trust in doctors was associated 
with not seeking a second opinion. 

Men who were aware of RAP believed it to be mini-
mally invasive and more precise, thus reducing compli-
cations such as impotence and incontinence as com-
pared with conventional open radical prostatectomy 
(ORP). Currently, there is lack of evidence to support 
these beliefs.19 Furthermore, the emerging literature sug-
gests that the more costly RAP may result in more incon-
tinence and impotence and lead men to regret their deci-
sion more than men who received ORP.20,21 Further 
research is particularly relevant because of soaring treat-
ment costs of new, unproven technologies.

Little research has addressed racial/cultural differ-
ences in the treatment decision-making process.4 Blacks 
are known to report less trust in the health care system, 
which may contribute to health disparities.22 In our study, 
some black men mentioned their distrust of physicians 
or the health care system influenced their treatment deci-
sion. Some black men also emphasized the role of God/
religion in helping them cope with the distress of their 
diagnosis and treatment decision making. Personality 
and education seem to have an effect on the decision-
making process, such as in information gathering and 
the deliberation of treatment choices. Given the greater 
prostate cancer incidence and mortality among black 
men,1,7 studies are greatly needed to explore the deci-
sion-making process in black communities, especially 
those with lower socioeconomic status. 

The above study findings are consistent with our con-
ceptual model. This model describes a process whereby 
a combination of factors unique to each individual con-
tributes to decisions regarding health behaviors, such as 
decisions about which treatment is most appropriate for 
localized prostate cancer. These decisions, in turn, influ-
ence their satisfaction with treatment and subsequent 
quality of life. Based on findings from this study, we 
suggest that, ultimately, treatment decisions are deter-
mined by the way an individual processes health infor-
mation at the cognitive level (eg, a rational weighing of 
the pros and cons of a specific treatment option) and at 
the affective level (eg, fear of cancer progression and 
death). Furthermore, multiple cognitive and affective 
domains of health behavior, from attitudes and beliefs to 
self-efficacy and health locus of control, are all influen-
tial in individual men’s choice of treatment. These fac-
tors, along with the clinical factors (eg, tumor aggres-
siveness/prognosis, age, and comorbidity) on which 
clinicians generally base their treatment recommenda-
tions,23 are all salient for men with prostate cancer.

Strengths and Limitations
Although small, our study provides new insights 

about the salient aspects of prostate cancer treatment 
decision-making experiences with a focus on black men. 
First, our interviews were conducted before or shortly 
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after the men received treatment for localized prostate 
cancer, thus reducing the potential for recall bias that 
may occur based on a man’s experience with treatment 
outcomes. Second, our sample includes participants with 
a range of education and socioeconomic backgrounds 
who consulted primary care physicians and radiation 
oncologists in addition to urologists, in contrast to previ-
ous studies focusing on patients from urologist offices 
only.10,11 In addition, data saturation was reached for men 
who chose surgery and radiation, which suggests that all 
important factors were identified in these groups. Finally, 
our data collection and data analysis were guided by the-
oretical model, which provided us a comprehensive 
framework to accomplish our research aim by enhancing 
the breadth and completeness of our data.

However, generalizing these findings is limited by the 
exploratory nature of the study, the small sample size, and 
the sample characteristics. Although we reached satura-
tion regarding the decision for surgery and radiation, it is 
possible that another sample drawn from older men may 
report a different experience. In addition, the study sample 
was drawn from English-speaking volunteers from one 
geographic area and may not be representative of other 
areas. However, the study aimed to contribute to theory 
development, questionnaire design, and hypothesis gener-
ation rather than seek “empirical generalizations.” Finally, 
there were only 2 men in our sample who chose watchful 
waiting; thus, we may not have reached data saturation 
with this group. Our study sample is younger (mean age, 
58 years) than reported previously,10-12,17 which may explain 
the small number of men choosing watchful waiting. 
Despite these limitations, emergent themes from this 
research are likely to have universal applicability.

CONCLUSIONS
Here we report one of the first studies to include 

black men’s descriptions of their prostate cancer treat-
ment decision-making process. While multiple factors 
influence men’s treatment decision, perceptions of effi-
cacy and likely treatment side effects (either from physi-
cians’ description or anecdotal experience of family and 
friends) are the most influential. Making “the best choice 
for me” takes into account the medical information 
gained from all sources plus the personal factors that 
men bring to the decision process.

In addition to providing evidence-based medical 
information, clinicians should assist patients to select a 
treatment choice that encompasses their individual con-
cerns, values, and preferences regarding cancer recur-
rence and potential side effects. By understanding the 
factors that influence patients’ decision making, clini-
cians may be more sensitive to individual patients’ pref-
erences and provide more patient-centered care. 
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1. Health History: Tell me about your general 
health before you were diagnosed with 
prostate cancer (briefly).

2. Perceptions of Cancer: Tell me what you know 
about cancer in general (briefly).

a. What is it?
b. What can it do to you?
c. How can it be treated?

3. Personal Experience with Prostate Cancer: 
Tell me about your experience with prostate 
cancer from the diagnosis until now (ie, 
personal story).

a. Tell me about how and when you learned 
that you had prostate cancer 

b. How was the diagnosis made?
c. How were you told about it?
d. What was your reaction when you heard 

it?
i. What were your feelings then?
ii. What were your most afraid of?
iii. How did you handle that fear? 
iv. What happened next?

e. Whom did you tell, and what was their 
reaction?

f. What is your understanding of your 
prostate cancer (severity, prognosis)?

g. Who has the most control over your illness 
(physicians, self, God, no one)?

8. Treatment Options and Perceived Efficacy 
and Side Effects:

a. What treatments options do you have (or 
being offered)?

b. What do you think about each of the 
options? 
i. Explore the positive and negative 

aspects of each option.
ii. What do you think each of the 

treatment options will do to your 
cancer?
1. Will it work? 
2. Can your cancer be cured?
3. How likely is it that this will 

happen?
4. What will you do if it does not 

(cure your cancer)?
5. How does this affect your view of 

treatment?
6. Why do you think this way 

(probing knowledge, beliefs, 
values, preferences, perceptions, 
trust, advice from doctors and/or 
friends, social support)?

iii. What is your understanding of the 
side effects of each treatment?
1. What are they?
2. How likely is it that this will 

happen?

3. What will you do if it does?
4. How does this affect your view of 

treatment?
5. Why do you think this way? 

(probing knowledge, beliefs, 
values, preferences, perceptions, 
trust, advice from doctors and/or 
friends, social support)

5. Treatment Decision Making Process: Tell me 
about how you made the decision to have 
________ treatment. Start from the beginning 
and tell me about all the things that entered 
into the decision—people, places, or 
moments that helped you or influenced your 
decision, and tell me all the way up to when 
you made your final decision.

a. Who was (or is) involved in the decision 
process?

b. What treatment options were (or are) 
considered?

c. Why did you choose this option over the 
others?

d. What kinds of thing did you consider 
when trying to decide?

e. How important was (is) each of these 
considerations?

f. Where do (or did) you get information 
about prostate cancer and its treatment?

g. Did you seek a second opinion? If 
yes, did you find it helpful? What was 
recommended and/or advice?

h. Who or what is (or are) the most 
important person or thing that influenced 
your decision in your prostate cancer 
treatment?

6. Perceived Facilitators and barriers of  
Decision Making:

a. What helped your decision making? 
b. Have you experienced any barriers?

i. What hindered the decision making 
(probing cost/insurance, resources/
social support, knowledge/beliefs/ 
trust/health literacy)?

ii. Did you get the kind of information 
you want/feel you need about 
(disease) and its treatment?

c. How difficult is it for you to make the final 
treatment decision? 

d. Is there anything your doctor(s) could do 
or should not have done to make it easier 
for you to make a decision? 

e. Who do you like to make the decisions 
in health care (self, physicians, family or 
collaboration)?

f. How confident or comfortable are you 
that you have made the best treatment 
possible for you?

Appendix. Interview Guide
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g. What your advice would be if future 
patient ask you for advice on choosing a 
treatment for prostate cancer? 

7. Additional Questions: Is there anything else 
you would like to tell us?

8. Disease and Demographic Information 
(please fill in or circle):

a. PSA level __________(at the diagnosis of 
prostate cancer)

b. Gleason score ___________ (if known)
c. Date of diagnosis _____________
d. Date of treatment (or scheduled) 

____________
e. Age: ________ years
f. Education

• Less than high school
• High school
• Some college
• Graduate degree

g. Marital status
• Married
• Single
• Divorced
• Widowed
• Cohabited

h. Medical insurance (please circle all that 
apply)
• Private 
• Medicare
• Medicaid
• No insurance

i. Employment
• Employed or self-employed
• Unemployed
• Retired

j. Total yearly household income, before tax 
deductions
• <$9999
• $10 000-$19 999
• $20 000-$29 999
• $30 000-$39 999
• $40 000-$49 999
• $50 000-$69 999
• $70 000-$89 999
• ≥$90 000

Appendix. Interview Guide (cont)
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Recruiting Intergenerational African 
American Males for Biomedical Research 
Studies: A Major Research Challenge
Goldie S. Byrd, PhD; Christopher L. Edwards, PhD; Vinaya A. Kelkar, Ph.D; Ruth G. Phillips, MD; 
Jennifer R. Byrd, BS; Dora Som Pim-Pong, MS; Takiyah D. Starks, MS; Ashleigh L. Taylor, MS; Raechel 
E. Mckinley; Yi-Ju Li; Margaret Pericak-Vance, PhD

INTRODUCTION

Including large numbers of African American males 
in research is critical, especially given their dispro-
portionate burden associated with many chronic dis-

eases. Despite much improvement over the past several 
decades, African American males in the United States 
continue to have disproportionately higher age-adjusted, 

Funding/Support: This study was supported by the National 
Center on Minority Health and Health Disparities/National 
Institutes of Health grant P20 DM000546.

The health and well-being of all individuals, independent of 
race, ethnicity, or gender, is a significant public health con-
cern. Despite many improvements in the status of minority 
health, African American males continue to have the high-
est age-adjusted mortality rate of any race-sex group in the 
United States. Such disparities are accounted for by deaths 
from a number of diseases such as diabetes, human immu-
nodeficiency virus (HIV), cancer, and cardiovascular dis-
ease, as well as by many historical and present social and 
cultural constructs that present as obstacles to better health 
outcomes. Distrust of the medical community, inadequate 
education, low socioeconomic status, social deprivation, 
and underutilized primary health care services all contrib-
ute to disproportionate health and health care outcomes 
among African Americans compared to their Caucasian 
counterparts. Results of clinical research on diseases that 
disproportionately affect African American males are often 
limited in their reliability due to common sampling errors 
existing in the majority of biomedical research studies and 
clinical trials. There are many reasons for underrepresenta-
tion of African American males in clinical trials, including 
their common recollection and interpretation of relevant 
historical of biomedical events where minorities were 
abused or exposed to racial discrimination or racist provo-
cation.1 In addition, African American males continue to be 
less educated and more disenfranchised from the majority 
in society than Caucasian males and females and their Afri-
can American female counterparts. As such, understanding 
their perceptions, even in early developmental years, about 
health and obstacles to involvement in research is impor-
tant. In an effort to understand perspectives about their 
level of participation, motivation for participation, impact 
of education, and engagement in research, this study was 
designed to explore factors that impact their willingness to 
participate. Our research suggests that: (1) African Ameri-
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can males across all ages are willing to participate in several 
types of research studies, even those that require human 
samples; (2) their level of participation is significantly influ-
enced by education level; and (3) their decision to partici-
pate in research studies is motivated by civic duty, mone-
tary compensation, and whether they or a relative has had 
the disease of interest. However, African American males, 
across all age groups, continue to report a lack of trust as 
a primary reason for their unwillingness to participate in bio-
medical research. There is an ongoing need to continue to 
seek advice, improve communication, and design research 
studies that garner trust and improve participation among 
African American males as a targeted underrepresented 
population. Such communication and dialogues should 
occur at all age levels of research development to assess 
current attitudes and behaviors of African American males 
around participation.

keywords: African American ■ men’s health ■ racial 
disparities
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all-cause mortality rates as compared to white males and 
females and even in comparison to African American 
female counterparts.2 Such disparity contributes to their 
disproportionate reduction in life expectancy. Several 
reasons have been published that account for wide gaps 
in health status in African American males that include: 
low socioeconomic status, lack of health insurance, low 
education attainment, racism, discrimination, and low 
access to primary health care.3,4

In addition to high disease burden and lower life 
expectancy, African American males as well as many 
other historically disenfranchised populations continue 
to be underrepresented in research studies and clinical 
trials.5-8 Because of these historical differences, the 
National Institutes of Health published the 1993 
Revitalization Act (revised in 1994 and amended in 
2001), which mandated that minorities and women be 
included as participants in research, and that trials be 
designed in a way that takes into consideration racial 
differences.9-11 Despite these governmental guidelines, 
African Americans remain underrepresented at all levels 
of clinical trials and biomedical research relative to their 
share of disease burdens.12,13 Only 5% of the persons 
who participate in clinical trials are persons of color 
collectively.14,15

In addition to the individual- and investigator-level 
barriers listed above, several system-level barriers have 
been identified that may account for the lack of participa-
tion of African Americans in research. These barriers 
include the lack of sensitivity of researchers to issues of 
distrust and lack of cultural specificity and sensitivities 
of black men.16-20 They also include individual issues such 
as a lack of time and lack of education and understanding 
of the research process. Distrust of the health care system 
and of health-related research also negatively impacts 
enrollment in research studies and clinical trials.21 As a 
consequence, standard open enrollment practices for 
subject ascertainment lead to fewer African American 
participants and especially African American males. 
Other barriers to recruitment include: (1) lack of experi-
mental designs that specifically target minorities, (2) lack 
of awareness in minorities, (3) lack of integrity in experi-
mental design by researchers, (4) lack of research done 
by minority investigators, and (5) fear of past research 
atrocities such as the Tuskegee Syphilis Study (TSS).22-28

In order to improve generalization of research trial 
results, it remains important for investigators to set spe-
cific and consequential recruitment goals that include 
adequate representation of ethnic groups driven in part by 
culturally sensitive recruitment materials in the context of 
community receptive researchers and research institu-
tions. This is particularly significant for minority groups, 
such as African American males, who continue to be dis-
proportionately burdened by acute and chronic disease, 
limited access to health care, and poor health outcomes.

Reminders of research atrocities such as the TSS and 

even of research biases and misrepresentations of more 
recent studies collectively influence minorities’ mistrust 
of medicine and research.29 The TSS is widely known for 
the abuses on African American males, who were sub-
jects in a study to assess the effects of untreated syphi-
lis.27 The influence of the 40-year government-supported 
study is widely viewed as a major factor in African 
Americans’ unwillingness to participate in research.30 
Recent investigators have begun to challenge the impact 
of the Tuskegee study in accounting for the research par-
ticipatory behaviors of African Americans.31,32 These 
investigators suggest—and we concur—that knowledge 
of the TSS is not necessarily inhibitory; there are general 
issues of trust among African Americans that stem from 
a history of unequal treatment in major social and politi-
cal constructs. Other investigators have also shown that 
African Americans are just as willing as whites to partic-
ipate in studies.33 Yet, African American males remain 
underrepresented in research studies and clinical trials.

A recent report indicated that men of color are 
among the most understudied populations and that they 
suffer the poorest overall health outcomes.34 The author 
suggests that collectively and within research and clini-
cal settings there is an increasing understanding that 
cultural beliefs and perceptions about health and health-
related research are important and have significant 
influences on health behaviors. Studies that explore 
males’ perceptions of health-related research and 
behaviors are scarce and often poorly executed.35 
However, closing the health disparities gap among 
African American males will not only require intention-
ality on the part of researchers, but it will also require 
continuous dialogue/inquiry with African American 
males and an understanding of current issues, percep-
tions, and attitudes about their willingness to partici-
pate in studies and improve health outcomes. We posit 
that closing the gap will also require early intervention 
with young African American males who are making 
decisions about their careers in research and health-
related fields, and about their health and possibly that of 
their parents and grandparents.

Several models of best practices have been reported 
that provide guidance on recruiting and retaining diverse 
populations by incorporating trust and community rela-
tions into the algorithm of subject ascertainment.36-40 
These programs focus on interpersonal and psychoso-
cial processes that promote trust and understanding of 
the research process. Though much attention has been 
given to African Americans in general, attention to the 
nuances of male participation in research is still a major 
challenge for most studies. Understanding their specific 
perceptions about research participation as a distinct 
group is novel and important. The goal of this study was 
to understand the perceptions of intergenerational 
African American males, as a special group, about par-
ticipating in research studies. We have 
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sought the perceptions of African American males 
across generations from 18 years of age to more than 70 
years of age and across education levels. African 
American males aged 18 to 24 years are the age group 
among African American males with the lowest amount 
of health insurance and lowest exposure to health care 
providers. Their perceptions, at this age, are important in 
their health-related and participatory-related decisions.

The purpose of our study was to explore and clarify 
motivations and barriers specific to African American 
men, across age ranges, regarding their participation in 
research studies.

METHODS
Survey development included designing and pre-

testing a content-validated 46-item survey that assessed 
key constructs related to recruiting African American 
men and women for research studies. For this analysis, 
only responses from male participants were included. 
We recruited participants primarily from North Carolina 
and surrounding areas to complete the survey. The vol-
unteers included: (1) individuals from area churches, (2) 
individuals attending health education conferences and 
caregiver conferences, (3) individuals living and work-
ing in coed senior homes, and (4) patrons of barber and 
beauty shops in the African American community. This 
study was approved by North Carolina A&T State 
University’s institutional review board. No monetary or 
in-kind incentives were offered to respondents for com-
pleting the survey.

Statistical analyses included c2 tests and bivariate 
correlations to determine if a statistically significant 
relationship was observed between survey variables. 
The test variables were stratified by gender, age range, 
years of education, level of past participation, and will-
ingness to participate in future studies.

MEASURES
The measures that were included in the survey were: 

(1) previous knowledge of the TSS and other clinical 
research trials, (2) previous research participation, (3) 
willingness to participate in clinical research trials, (4) 
types of studies willing to participate in, (5) types of 
samples willing to give for research, (6) motivation for 
participating in research, and (7) reasons for not partici-
pating in research studies.

All participants were asked a yes/no question to 
determine if they had previous knowledge of a recent 
research studies related to health or a disease/disorder in 
their city or county. They were then asked a more spe-
cific question to assess knowledge of the TSS. We asked, 
“Have you heard about any of the following health-
related research studies?” The TSS was one of the 
choices, along with the Sister Study, Women’s Health 
Initiative, and the Farmington Heart Study. The choice 
of “other” was included so that the participant could add 
a response if necessary. Two yes/no questions were used 
to determine if participants had previous experience in a 
research trial and their willingness to participate in a 
research trial. If the answer to the former was no, then 
the next questions were designed to determine if a par-
ticipant was willing to participate or not. If the partici-
pant answered yes to “Have you ever participated in a 
health-related research study?” then the next set of ques-
tions were designed to obtain more information about 
the participant’s experience in a research trial. In order 
to determine the reasons for research participation, we 
asked, “What motivated you to participate in the study?” 
The answer choices were: (a) relative with disease, (b) I 
have/had the disease, (c) monetary compensation, (d) 
civic duty, and (e) other. Each participant was also asked 
the types of studies they were willing to participate in 
and if they were willing to give a sample—if so, what 
type of sample(s) would they give to a research study? 

Figure. Distribution of Survey Participants Who Shared Age
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Participants were also asked to give a reason for being 
unwilling to participate in a research trial.

RESULTS
Of the 583 persons who completed the survey, 360 

were females (62%) and 223 (38%) were males. Of the 
223 males that responded, 19 did not give their educa-
tion and were excluded (Figure). Of the 204 male par-
ticipants who provided complete data, 27.5% were 
between the ages of 18 and 24 years, 11.8% were aged 
25 to 29 years, 10.3% were aged 30 to 39 years, 20.1% 
were aged 30 to 39 years, 20% were aged 40 to 49 years, 
15.7% were aged 50 to 59 years, 10.3% were aged 60 to 
69 years, and 4.4% were aged 70 years or older (Figure). 
Although 100% of respondents indicated having a fam-
ily member that suffered with at least 3 of the top 10 
health disparities, only 13% of the males had ever par-
ticipated in a related research study or clinical trial.

Nearly 50% of male respondents had received a high 
school diploma or General Education Development as 
their highest educational achievement. As shown in 
Table 1, 5.5% had no high school diploma and 19.4% 
had at least a bachelor’s degree. Nine percent of males 
had a master’s degree and 4.6% had a terminal degree.

We assessed past participation in research studies 
relative to education level and gender (Table 2). Only 
13% of the male respondents had ever participated in 
any type of research study, and the likelihood of partici-
pation increased with increased education (c2 = 13.9, p 
= .016). Collectively, participation was related to educa-
tion (c2 = 16.95, p < .01).

As shown in Table 3, the majority of males (83.6%) 
had not participated in any type of research study. The 
number of males who had participated in biomedical 
research studies increased as age increased in general, 
but participation generally clustered around ages 40 to 
69 years (primarily baby boomers). Those in the young-
adult category (18-24 years) had past participation as 
well. Levels of previous participation ranged from 8.9% 
for 18- to 24-year-olds to 28.6% among 60- to 69-year-
olds. All categories had at least some respondents who 
had participated in research studies, even the young-
adult category (18-24 years).

Among the men who had never participated in a 
research study, 74% of respondents indicated a willing-
ness to participate (Table 4). Within the age groups, 
86.3% of those aged 18 to 24 years indicated a willing-
ness to participate in future studies. The lowest enthusi-
asm for participating in research was in the 30- to 
39-year age group (63%), the 40- to 49-year age group 
(68%), the 60- to 69-year age group (64.3%), and those 
aged 70 years and older (66.6%). The second highest 
was in the 50- to 59-year age group. At least 63% across 
all age groups indicated a willingness to participate in 
future studies.

Further, male respondents were willing to participate 
in several types of research studies, including surveys, 
focus groups, clinical trials, and genetic studies. The 
types of studies that males were willing to participate in 
varied across the age range (Table 5). In every age group, 
survey studies were clearly the preferred type of research 
study. For persons in the 18- to 24-year age range, the 

Table 1. Educational Attainment Among Male and Female Survey Participants

 

No High 
School 

Diploma

High School or 
general Education 

Development
Associate’s 

Degree
bachelor’s 

Degree
Master’s 
Degree

Doctor of 
Philosophy 
or Doctoral 

Degree

No. of males
Within gender, % 12 (5.5%) 108 (49.8%) 25 (11.5%) 42 (19.4%) 20 (9.2%) 10 (4.6%)

No. of females
Within gender, % 2 (0.6%) 133 (38.3%) 28 8.1%) 103 (29.7%) 66 (19.0%) 15 (4.3%)

 % of Total 14 (2.5%) 241 (42.7%) 52 (9.4%) 145 (25.7%) 86 (15.2%) 25 (4.4%)

Table 2. No. of Males That Have Participated in Research Studies at Each Education Level

gender

Education Levela

Total0 1 2 3 4 5

Male participation
N count
Within education level, %

Y count
Within education level, %

10
83.3%

96
88.9%

24
96.0%

38
90.5%

14
70.0%

6
60.0%

188
86.6%

2
16.7%

12
11.1%

1
4.0%

4
9.5%

6
30.0%

4
40.0%

29
13.4%

a  0, ≤ high school; 1, high school or General Education Development; 2, associate’s degree; 3, bachelor’s degree; 4, master’s degree; 
5, terminal or doctorate degree.
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number 2 choice was genetic studies, and the least desir-
able study types were clinical trials and focus group 
studies. For middle-aged men, the second most pre-
ferred study type was focus group research, and the least 
preferred was genetic studies; and among those aged 70 
years and older, the responses were almost equal among 
study types. In every age group, except for the 40- to 
49-year age group, clinical trials were the least preferred 
study to participate in, while genetics studies were the 
second least preferred category. Among the males who 
had never participated in a research study, 74% indi-
cated a willingness to participate. Whether or not a bio-
logical sample had to be taken from the participant did 
not deter participation, as 72% of the cohort stated that 
they would participate even if a sample had to be given 
with the agreement to participate remaining constant 
across the age groups.

African American males were willing to provide an 
array of biological samples for research. More than 50% 
of the respondents were willing to provide blood, saliva, 
hair, urine or feces, blood pressure, weight, or height 
(Table 6). Fewer were willing to provide other types of 
samples such as body tissues (19.4%), results from mem-
ory tests (44%), or magnetic resonance imaging (26.6%). 
Having a relative with the disease, use of minority study 
personnel, and monetary compensation were the most 
powerful incentives for participation in research.

Participants were also asked what would motivate 
them to participate in studies. Respondents had 4 choices, 
which were: (1) “I have a relative with the disease,” (2) “I 
have or had the disease,” (3) monetary compensation, or 
(4) “It is my civic duty.” Having a relative with the dis-
ease was the most likely motivator (40%); monetary 
compensation was the second most likely motivator and 
civic duty was the third (Table 7). The least common 
answer was that of having the disease themselves. When 
compared across age groups, having a relative with dis-
ease was also the primary motivation. Monetary com-
pensation was the second most selected reason for par-
ticipation by all age groups except those between the 
ages of 40 and 59 years. In this age group, monetary 
compensation was the least motivator. In these 2 age 
groups, having the disease themselves was second, and 
monetary compensation was last. Civic duty was second 
in the 60- to 69-year age group only (and tied for second 
in the 50- to 59-year age group) and tied for second with 
“I have the disease” in the 50- to 59-year age group.

Twenty-eight percent of respondents who had never 
participated in a research study indicated an unwilling-
ness to participate in studies. Table 8 shows the distribu-
tion of responses from the 35 males who were unwilling 
to participate in future studies.

Those who had not participated in a research study 
were then asked if they would be willing to participate in 

Table 3. Previous Research Participation Among Different Age Groups of Participants

Previous 
Participation 18-24 y 25-29 y 30-39 y 40-49 y 50-59 y 60-69 y ≥70 y Total

Yes 5 (8.9%) 4 (16.7%) 2 (9.5%) 6 (14.6%) 3 (9.4%) 6 (28.6%) 2 (22.2%) 28 (13.7%)
No 51 (91.1%) 20 (83.3%) 19 (90.5%) 35 (85.4%) 29 (90.6%) 15 (71.4%) 7 (77.8%) 176 (86.3%)
Total 56 24 21 41 32 21 9 204a

a Nineteen male participants did not list their age.

Table 4. Percentage of Males Willing to Participate in Research Studies in Each Age Group

willingness to 
Participate 18-24 y 25-29 y 30-39 y 40-49 y 50-59 y 60-69 y ≥70 y Total

Yes 44 (86.3%) 14 (70%) 12 (63.2%) 24 (68.6%) 22 (75.9%) 9 (64.3%) 4 (66.6%) 129 (74%)
No 7 (13.7%) 6 (30%) 7 (36.8%) 11* (31.4%) 7 (24.1%) 5 (35.7%) 2 (33.3%) 45 (26%)
Total 51 20 19 35 29 14 6 174

Table 5. No. of Participants Willing to be Recruited Into Different Types of Research Studies per Age Range

Age Range

willingness to 
Participate 18-24y 25-29 y 30-39 y 40-49 y 50-59 y 60-69 y ≥70 y Totala

Survey 33 (40.2%) 12 (37.5%) 10 (47.6%) 20 (48.7%) 15 (38.5%) 6 (54.5%) 1 (16.7%) 97 (41.8%)
Focus group 13 (15.6%) 5 (15.6%) 2 (9.5%) 9 (22%) 8 (20.5%) 1 (9.1%) 2 (33.3%) 40 (17.2%)
Clinical trial 12 (14.6%) 5 (15.6%) 4 (19.1%) 9 (22%) 6 (15.4%) 2 (18.2%) 1 (16.7%) 39 (16.8%)
Genetic studies 24 (29.3%) 10 (31.3%) 5 (23.8%) 3 (7.3%) 10 (25.6%) 2 (18.2%) 2 (33.3%) 56 (24.1%)
a The total is higher because participants made multiple selections.
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a health-related research study, with response being yes/
no. If they answered no, they were asked why not. The 
number 1 reason for their unwillingness to participate 
was lack of trust. Lack of time was the second most 
given reason and “other” was the third. Actual responses 
included “too busy,” “because I have issue with histori-
cal treatment of black people,” “because I don’t trust 
that research,” “health issues,” or “not interested.” These 
responses were categorized as follows: (1) lack of time, 
(2) lack of trust, (3) health reasons, and (4) other. Table 
8 shows the distribution of responses from the 35 males 
who were unwilling to participate in future studies. 
“Health reasons” was the least used response. Lack of 
trust was the most used response, and lack of time was 
the second most used answer.

CONCLUSIONS
Inclusion of African Americans in research studies 

remains an important challenge in eliminating health 
disparities and creating scientific literature that is more 
responsive to and representative of the ultimate consum-
ers of that knowledge. While there are many reasons for 
the seeming absence of African Americans in research 
and clinical trials, this study shows that with appropriate 
education and rapport (trust), African American male 
representation could be increased. Those who have post-
secondary levels of education are more likely to partici-
pate in research studies than those with less education, 

and initial efforts may focus on those more educated 
populations. As increasing numbers of African 
Americans are participating, models of participation 
become the new normal, and an increasingly diverse 
group of African Americans, including those with lower 
levels of education, participate.

We also assert that as researchers and the general 
public learn more about motivators and barriers for 
African American male participation in research, more-
efficient study protocols will be devised and the general 
community may become more receptive to recruitment 
efforts. A more diverse study population assists with 
eliminating the need to generalize about a population 
that is underrepresented.

Our results are consistent with several studies that 
indicate that African Americans are willing to participate 
in research studies. While knowledge of the “legacy” of 
the TSS is reported to not have an impact on research par-
ticipation among African Americans, results from this 
study show that trust remains a primary barrier to research 
participation in African American males. This barrier is 
significant across all age groups that participated in this 
study. Such results indicate a need to continue extended 
community-based conversations with African American 
males to assure that trusting relationships are established 
between researchers and potential participants.

In order to close health disparities gaps for African 
American males, there is a great need to assist African 

Table 6. Number of participants That Are Willing or Not Willing to Provide Different Samples for Research

willingness

Study Samples

Tissue blood Saliva Hair
Urine/
Feces

blood 
Pressure

weight/
Height

Memory 
Test

Magnetic 
Resonance 

Imaging

Yes 28 (19%) 97 (68%) 89 (62%) 89 (62%) 88 (61%) 92 (64%) 88 (61%) 63 (44%) 38 (27%)
No 116 (81%) 46 (32%) 55 (38%) 55 (38%) 56 (39%) 52 (36%) 56 (39%) 80 (56%) 105 (73%)
Total who responded 144 143 144 144 144 144 144 143 143

Table 7. Reasons and Responses of Nonparticipants Willing to Participate in Researcha

Age Range, y

Motivation 18-24 25-29 30-39 40-49 50-59 60-69 ≥70

Relative with disease 32 (39.5%) 11 (32.3%) 10 (35.7%) 14 (41.2%) 16 (50%) 7 (41.2%) 4 (44.4%)
I have/had the disease 14 ( 7.3%) 7 (20.6%) 4 (14.3%) 7 (20.6%) 6 (18.8%) 1 (5.9%) 2 (22.2%)
Monetary compensation 20 (24.7%) 11 (32.4%) 6 (21.4%) 6 (17.6%) 4 (12.5%) 3 (17.6%) 3 (33.3%)
Civic duty 15 (18.5%) 5 (14.7%) 8 (28.6%) 7 (20.6%) 6 (18.8%) 6 (35.3%) 0 (0%)
a The total is higher because participants made multiple selections.

Table 8. Reasons Males Will Not Participate in Future Studies

 No Time Lack of Trust Health Reasons Not Interested Other Total

Count 10 13 1 4 7 35
Percentage 28.6% 37.1% 2.9% 11.4% 20.0% 100.0%



486 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 103, NO. 6, JUNE 2011

RECRUITING AFRICAN AMERICAN MALES FOR STUDIES

American males in understanding underlying reasons 
and expectations for their participation. Such discus-
sions will be needed to put this population at ease by 
increasing the number and competencies of researchers 
and staffers who relate well and who put to rest some of 
the myths around research participation. It is clear that 
most are willing to participate, but based on this study, 
there are important motivators (eg, compensation, civic 
duty, history of disease, and study type) that would 
encourage their participation at different stages in their 
lives. It is important for researchers to understand these 
motivators as well as potential barriers that impact male 
participation in research studies.

Increasing the number of African American males 
who attain a college education is associated with a larger 
number of them who consider participation in research 
studies. In addition, expanding the number of high-level 
research projects into institutions that enroll large num-
bers of African American males is an important mecha-
nism for engaging many young men in health disparities 
projects at an early age. While addressing African 
American males’ health will require commitments at the 
levels of community, state, and national governments, it 
is important that researchers understand the health and 
trust challenges of African American males.

Researchers must take the time to ensure that this 
significant group of society is knowledgeable and is 
included in research studies that address health dispari-
ties. Even at the tender age of 18 years, many African 
American males are entering college and shaping their 
thoughts about their personal health and also about 
global health in men. They have first-hand experiences 
with diseases on the college campus as well as experi-
ences with health and disease in their own families. 
Thoughts of their inclusion in eliminating health dispar-
ities are being shaped. 

The results of this study provide insights into African 
American males’ perceptions about participation in 
health-related studies. Hence multilevel colleges and 
universities, particularly in science and health-related 
disciplines, have a special opportunity to include in their 
course curricula discussions of health disparities and the 
roles of young African American males in participating 
in the elimination of health disparities. They must also 
continue to recruit and retain diverse student bodies and 
health professionals that are motivated by solving prob-
lems related to the public’s health. Early exposure to 
such topics on the college campus, as well as improving 
college degree attainment in general, provide a frame-
work for preparing the next generation of health-con-
scious African American males to understand better 
their role in eliminating health disparities in this impor-
tant segment of society.
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The Effect of a Supervised Exercise 
Trial on Exercise Adherence Among 
African American Men: A Pilot Study
Teletia R. Taylor, PhD; Kepher Makambi, PhD; Jennifer Sween, MS; Mark Roltsch, PhD;  
Lucile L. Adams-Campbell, PhD

African American men are disproportionately 
affected by many chronic conditions, includ-
ing prostate cancer, diabetes, cardiovascular 

disease, and stroke.1 Physical activity has been shown 
to serve as a strong modifiable risk factor for these dis-
eases in people of all ethnic backgrounds.2 The current 
physical activity recommendation for healthy US adults 
is to accumulate at least 30 minutes of moderate inten-
sity physical activity on at least 5 days per week for gen-
eral health benefits3 and at least 20 minutes of vigorous 
intensity physical activity on 3 days per week for cardio-
respiratory fitness benefits.4 Despite the known benefits 
of regular physical activity participation, a large por-
tion of African American men when compared to white 
men engage in less exercise. According to the 2005 
Behavioral Risk Factor Surveillance System (BFFS) 
African American men are less likely to engage in vig-
orous/moderate activity compared to White men (45.3% 
African American men vs 52.3% white men).5 

Considerable attention has been devoted to creating 
supervised physical activity interventions in an effort to 
increase exercise levels in African Americans.6 Supervised 
physical activity interventions are helpful in assisting non-
active individuals adopt more active lifestyles. Supervised 
exercise interventions offer well-structured exercise proto-
cols monitored by trained exercise specialists.7,8 

An important factor in promoting physical activity is 
exercise adherence. Exercise adherence can be defined 
as the degree to which a person completes a given exer-
cise prescription.9 Greater adherence to behavioral inter-
ventions (ie, exercise trials) has been associated with 
improved clinical outcomes. While adherence rates for 
exercise interventions are characteristically high,10,11 lit-
tle is known about exercise adherence to supervised 
physical activity interventions in African American 
males. Exercise adherence is influenced by a variety of 
environmental, personal, and societal factors. African 
Americans, in particular, face several barriers to exer-
cise such as lack of facilities and family obligations.12 
Because of these barriers, African Americans may be 
less likely to adhere to an exercise program.
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Objective: The objective of this pilot study was to determine 
the effect of a supervised short-term exercise trial on exer-
cise adherence in a sample of African American males.

Methods: We observed exercise adherence rates among a 
group of African American men in response to an exercise 
intervention. Exercise adherence was determined by divid-
ing the total number of actual sessions attended by the total 
number of possible sessions (12 sessions). A participant was 
classified as an adherer if they completed 9 out of 12 exer-
cise sessions (75%).

Results: Seventy-one percent of the study participants 
(12/17) completed at least 75% of the study sessions and 
therefore adhered to the study protocol. Among the adher-
ers, 7 out of 12 (58%) had adherence rates of 100%. Five par-
ticipants withdrew from the exercise group due to lack of 
time and lack of interest. 

Conclusion: Exercise adherence rates among African-Amer-
ican men in this study were favorable during this supervised 
exercise intervention and were comparable to adherence 
rates observed in other supervised exercise interventions. 
Recommendations based on this pilot study are provided 
to reduce participant withdrawal and to inform future large-
scale studies.

keywords: exercise ■ adherence ■ African Americans ■ 
men’s health
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Whether or not these factors affect adherence to a 
supervised exercise program in African American men 
is unknown. While studies have focused on exercise 
adherence in primarily Caucasian populations,13 no 
study has examined this issue specifically among African 
American men. Therefore, in this pilot study, our goal 
was to generate preliminary data regarding exercise 
adherence among African American men in response to 
a supervised short-term exercise intervention.

METHODS

Eligibility Criteria
The eligibility criteria for participants consisted of 

the following: male gender, 40 to 70 years of age, 
African American or of African descent, body mass 
index (BMI) of at least 25 kg/m2 and less than or equal 
to 35 kg/m2; sedentary lifestyle (not regularly participat-
ing in any aerobic exercises (<20 min/session, <2 times/
week) for the past 2 years), no previous history of heart 
or other cardiovascular disease, metabolic disease, acute 
infections or chronic infectious disease, resting blood 
pressure of less than or equal to 140/90 mm Hg, no 
uncontrolled diabetes or hypertension, no medications 
that affect heart rate response, no orthopedic conditions 
that preclude participation.

Recruitment
Participants were recruited from the Washington, 

DC, metropolitan area through a prostate cancer screen-
ing program, family physicians, urologists, as well as 
media advertisements. This resulted in 217 men who 
called the study center to be screened, of which 34 were 
deemed eligible, enrolled, and were randomized into 
either a control (n = 17) or exercise (n = 17) group. Since 
this paper describes adherence to the exercise interven-
tion, from this point forward, we will present informa-
tion pertaining only to the exercise group.

Procedures
Respondents were given a 10-minute screening ques-

tionnaire over the telephone to provide eligibility data. 
Men who met the eligibility criteria from the telephone 
screening were requested to come into the study center 
for a first-level baseline visit, at which time an informed 
consent process was conducted by a member of the 
study personnel and a signed consent form was obtained. 
After completing the consenting process, men com-
pleted a medical screening by a physician. Participants 
who were eligible for the study based on the medical 
screening then had their blood pressure assessed. 
Participants with a resting systolic blood pressure 
greater than 140 mm Hg and a diastolic blood pressure 
greater than 90 mm Hg were not allowed to continue the 
study. Anthropometric measures of height, weight, and 
waist-to-hip ratios were taken.

Eligible participants were then invited to attend a 
second baseline visit to perform the graded exercise 
treadmill test to screen for heart disease and to deter-
mine their level of fitness (VO2max). The graded exercise 
treadmill test was carried out at the medical center’s 
exercise laboratory. During this second baseline visit, 
participants were also asked to complete questionnaires 
assessing demographics, medical history, and lifestyle 
behaviors. Participants who had adequate baseline 
screening results then continued with the intervention.

Intervention
Exercise group. Participants in the exercise group 

were requested to exercise 3 days per week for 4 weeks 
in the medical center’s exercise laboratory (a total of 12 
days). Training sessions consisted of 30 minutes of mod-
erate-intensity aerobic exercise at 50% to 60% VO2max. 

Each participant’s exercise heart rate range was deter-
mined from their graded exercise test. Subjects wore 
heart rate monitors to maintain their calculated exercise 
intensity. All participants were taught how to use the 
heart rate monitors and were supervised during exercise 
by study personnel to insure proper exercise intensity. 
This intervention was designed to meet the current rec-
ommendations of the American College of Sports 
Medicine14 for sedentary individuals. Participants typi-
cally exercised alone; however, no restrictions were 
placed on the participants to do so. If other participants 
were in the exercise center at the time, they were allowed 
to exercise together.

All exercise sessions were supervised by study per-
sonnel. Exercise modes included treadmills, elliptical 
trainers, and recumbent bikes. Strategies to minimize 
attrition were employed such as calling subjects who 
missed exercise sessions, and discussing exercise cues 
(such as setting out exercise clothes) and ways to modify 
barriers to exercise (such as lack of time and transporta-
tion problems). Subjects’ parking costs were also pro-
vided, thus removing a major barrier to participation, 
and subjects were offered additional compensation for 
their time and effort at study completion.

Exercise adherence. In order to maintain an accurate 
record of exercise involvement, exercise logs were 
recorded by study personnel and included information on 
exercise intensity, duration, modality, and frequency. 
Exercise adherence was determined by dividing the total 
number of actual sessions attended by the total number of 
possible sessions (12 sessions). Participants were defined 
as adherers if 75% (9/12) visits were completed. 

RESULTS
Seventeen men composed the exercise group. The 

mean age of the sample at baseline was 58.7 (6.35) 
years. Baseline BMI and VO2max were 31.1 (7.1) kg/m2 
and 22.61 (8.43) mL/kg/min, respectively. The exercise 
adherence rates for each participant are shown in the 
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Table. Based on our a priori definition, 71% participants 
(12/17) completed at least 75% of the study sessions and 
adhered to the study protocol. Among the adherers, 7 of 
12 (58%) had adherence rates of 100%. Five partici-
pants completed fewer than 9 sessions and withdrew 
from the study. Reasons for withdrawal included lack of 
time and lack of interest. 

DISCUSSION
This is the first study that assessed exercise adherence 

to a supervised exercise intervention in African American 
men. The study demonstrated that the rate of exercise 
adherence was good (71%) among this population. 
Adherence to exercise in this study was comparable to 
other supervised exercise programs.10,11 We used several 
methods as recommended by other exercise intervention-
ists12,15 to promote adequate adherence. For example, 
Walcott-McQuigg et al12 recommended that the follow-
ing strategies should be employed to retain African 
Americans into exercise trials: (1) provide a safe place to 
exercise, (2) offer a variety of exercise modalities, (3) 
facilitate transportation/parking. Our study addressed 
these factors by offering our exercise program in a safe 
exercise facility located within a medical center. Also, a 
variety of exercise modalities were provided (treadmill, 
elliptical machine, and bicycle). Offering a wide array of 
exercise choices may have enhanced participants’ moti-
vation to exercise and ultimately influenced adherence to 
exercise.12 Parking passes were provided to offset trans-
portation costs. In addition, the study staff also made reg-
ular calls to participants to discuss ways to facilitate 
attendance as well as how to overcome barriers. This type 
of motivational strategy has proven to be beneficial in 
promoting adequate adherence in exercise trials.9 Another 

aspect possibly contributing to adherence was that pro-
fessional exercise specialists were present during every 
session to ensure that exercises were performed correctly 
and at an appropriate intensity.

Although this pilot study offered preliminary infor-
mation regarding exercise adherence in African American 
men, several modifications can be made to enhance 
future study efforts. First, it would be of interest to 
explore long-term adherence to exercise in this sample. 
A follow-up period beyond the 4-week period used in the 
current study would be necessary to explore this ques-
tion. As previously mentioned, this study offered mone-
tary compensation in addition to parking costs for partic-
ipation, which could have influenced adherence to the 
exercise protocol. In a future study, it would be informa-
tive to observe adherence to a similar exercise protocol in 
the absence of this additional monetary compensation.

As previously mentioned, some of our exercise par-
ticipants withdrew from the study due to lack of time and 
interest. Future studies should be designed to minimize 
participant withdrawal. One suggestion would be to tai-
lor the intervention to address the motivational level of 
participant. Data suggest that exercise adherence is most 
difficult for participants who have low motivation to 
exercise.10 The cognitive behavioral theory is a well-
known theoretical construct that has been used as a 
behavioral strategy to enhance motivation to exercise.16 
The principle tenant of this theory is to place positive 
beliefs/cognitions on exercise while highlighting the 
negative aspects about sedentary behavior. Additionally, 
the cognitive behavioral theory offers alternative behav-
ioral strategies to improve exercise adherence. For exam-
ple, in participants with low motivation to exercise, the 
cognitive behavioral theory suggests starting the exercise 

Table. Exercise Adherence Log for African American Mena

Participant

30-Minute Sessions Completed
Exercise 

Adherence, %1 2 3 4 5 6 7 8 9 10 11 12

P1 x x x x x x x x x x x x 100
P2 x x x x x x x x x x x x 100
P3 x x x x x x x x x x x 92
P4 x x x x x x x x x x x x 100
P5 x x x x x x x x x x x 92
P6 x x x x x x x x x x x x 100
P7 x x x x x x x x x x x x 100
P8 x x x x x x x x x 75
P9 x x x x x x x x x x 83
P10 x x x x x x x x x x 83
P11 x x x x x x x x x x x x 100
P12 x x x x x x x x x x x x 100
P13 x x x 25
P14 x x x x x 42
P15 x 8
P16 0
P17 0
a % exercise adherence = actual visits/total possible visits.
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intervention with low levels of exercise while increasing 
exercise goals over the course of the intervention period. 
The rationale behind this approach is to help participants 
gradually integrate exercise into their daily routine. 
Research employing this intervention strategy has 
yielded much success;16 however, this approach has not 
been examined thoroughly in African American men.

Another limitation of this pilot study concerns the 
relatively small sample size. Future studies should 
extend this sample size to further explore adherence in 
this population. To enhance the sample size, it is recom-
mended that researchers employ a variety of recruitment 
techniques that have been known to be effective in 
recruiting ethnically diverse populations. For example, 
employing more broad-based recruitment efforts such as 
partnering with additional health care providers and 
health screening programs targeting African American 
males may widen recruitment. Also, training African 
American males who have participated in the study to 
serve as recruiters should also attract potential partici-
pants. Research suggests that identifying persons who 
have participated in the research intervention that the 
targeted group is being recruited for has been a success-
ful strategy for recruitment.12

In summary, this study revealed that African 
American men participating in a supervised exercise 
intervention pilot study demonstrated adequate adher-
ence to the study protocol. Several characteristics of the 
study design were effective in facilitating adherence to 
exercise. Based on the outcomes of this pilot study, a 
number of modifications are recommended for the suc-
cessful implementation of a future large-scale study.
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Race and Vitamin D Status and 
Monitoring in Male Veterans
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IntroductIon

The US Census Bureau lists African Americans 
as constituting 12.9% of the US population, 
with a higher predominance in the southern 

states. Racial disparity in health outcomes is well rec-
ognized, but progress in resolving this issue has been 
slow.1 Vitamin D deficiency is more prevalent in African 
Americans when compared to white Americans.2 
Compared to white Americans, African Americans have 
reduced intake of vitamin D, which is especially signifi-
cant with increasing age.3 Differences in vitamin D sta-
tus maybe a significant contributor to cancer incidence 
and mortality,4 reduced cognitive function,5 peripheral 
arterial disease,6 and progression of renal disease7 in 
African Americans. This deficiency, along with many 
other factors, including socioeconomic status, racism,8 
reduced health literacy, and reduced health care access, 
may contribute to the increased chronic disease burden 
observed in African Americans.9 The interested reader is 
directed to a recent comprehensive review on this topic 
for additional details.10

While a recent decline in the ranks of African 
Americans joining the military may be present, up to 
23% of the military is estimated to be comprised of 
African Americans.11 Unfortunately, there is a paucity of 
information on vitamin D status in African American 
veterans. Veterans are offered health care through the 
Veterans Administration (VA) at minimal cost, and, pre-
sumably, health parameters would therefore be better 
compared to nonmilitary African Americans. Indeed, the 
role of the VA as a medical safety-net provider has been 
proposed as a way by which some health-related racial 
disparities can be mitigated.12 However, other studies13 
indicate lower prescription rates for cardioprotective 
drugs and lower rates of coronary artery bypass grafting 
among African American veterans, which may contrib-
ute to higher mortality in this group. Others14 suggest that 
the use of invasive procedures in African American vet-
erans may relate to epidemiologic differences, without 
evidence of underuse of diagnostic procedures.

Vitamin D deficiency is associated with a significant 
decline in both physical and mental health15 and is costly 
within the veteran population.16 Moreover, there 
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African Americans have lower vitamin D levels and reduced 
health outcomes compared to white Americans. Vitamin 
D deficiency may contribute to adverse health outcomes 
in African Americans. We hypothesized that race would be 
associated with vitamin D status and testing in African Ameri-
cans veterans, and that vitamin D status is a major contributor 
to health care costs in African American veterans compared 
to white veterans. A retrospective analysis of the medical 
data in the Veterans Integrated Service Network 9 (southeast-
ern United States) was performed, and 14 148 male veterans 
were identified. Race was designated by the patient and its 
relationship to vitamin D levels/status and costs was assessed. 
Vitamin D levels were significantly lower and the percent of 
patients with vitamin D deficiency was significantly higher in 
African American veterans. This difference was independent 
of latitude and seasonality. Vitamin D testing was done sig-
nificantly more in white veterans compared to African Ameri-
can veterans (5.4 % vs 3.8 %). While follow-up testing was 42% 
more likely if a patient was found to be vitamin D deficient, 
white veterans were 34% more likely than African American 
veterans to have at least 1 follow-up 25-hydroxyvitamin D 
performed. African American veterans had significantly 
higher health care costs, which were linked to lower vitamin 
D levels; however, the cost differential persisted even after 
adjusting for vitamin D status. Vitamin D deficiency is highly 
prevalent in African American veterans and needs improved 
management within the Veteran Administration system. 
Vitamin D status appears not to be the sole contributor to 
increased health care costs in African American veterans.

Keywords: complementary and alternative medicine and 
supplements n racial disparities n veterans n health care
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is evidence to suggest a vitamin D–replete state may 
prolong longevity and contribute to reduced disease bur-
den.17,18 The present study was undertaken in veterans in 
the southeastern United States to evaluate the relation-
ship between race and vitamin D status, and whether 
race is associated with testing and monitoring of vitamin 
D status. Furthermore, this study also sought to deter-
mine if 25-hydroxyvitamin D (25[OH]D) status is a 
major contributor to health care costs in African 
American veterans compared to white veterans.

METHODS

Participants and Procedures
The study was conducted at the Mountain Home VA 

facility in northeast Tennessee. The Research and 
Development Committee at the VA Medical Center as 
well as the institutional review board at the affiliated 
university approved procedures and protocol. Patient 
data from 6 VA medical centers located in the southeast-
ern United States in Veterans Integrated Service Network 
9 from October 2004 to December 2008 were included. 
During this period, there were 43 414 African American 
veterans and 253 039 white veterans identified as active 
enrollees at the VA medical centers. All patients with an 
available 25(OH)D and with a self-identification of 
racial background were included. Self-reported data on 
race correlate highly with observer recorded data and, in 
cases of discrepancy, is generally believed to be a more 
reliable indicator of race and ethnicity.19

Serum 25(OH)D was determined via immunochemi-
luminometric assay (Labcorp, Burlington, North 
Carolina). Vitamin D was examined as both a continu-
ous and dichotomous variable with deficiency classi-
fied15 as 25(OH)D less than 20 ng/mL. All vitamin D 
values for each patient were recorded, along with the 
month of assessment, and for each patient the initial 

value, highest value, lowest value, and average value 
were noted or calculated. Additional data extracted 
included age, gender, BMI, number of clinic visits, and 
number and length of inpatient stays. Total costs for 
each patient in all inpatient and outpatient categories of 
service were also recorded. The costs were estimated by 
the technical guidelines via the Decision Support System 
and clinical National Data Extracts standardized by the 
VA as previously reported.16

The initial search produced 15 340 patients: 13 524 
white veterans, 1664 African American veterans, and 152 
patients of other races. Because the number of veterans 
classified as “other” was small and because they included 
members of several different racial and ethnic groups, the 
decision was made to limit the sample to white veterans 
and African American veterans only. This resulted in a 
sample size of 15 188. Of these veterans, 14 148 (93.2%) 
were male, while 1040 (6.8%) were female. Due to the 
small percentage of women that is typical in a veterans 
population and the fact that findings related to vitamin D 
may be influenced by gender, the sample was further 
restricted to males. Thus, the final sample for the current 
investigation contained 14 148 male veterans.

Data Analysis
Data were obtained electronically through retrospec-

tive medical chart review after redaction of personal 
information, and statistical analyses were performed 
using SPSS (SPSS Inc, version 14.0, Chicago, Illinois). 
Data were extracted by the fifth author (T.M.), and all 
data analysis was performed by the second author (B.B.). 
All variables were checked for outliers and normality of 
distribution before analyses were performed. Outlying 
values on vitamin D level were identified and recoded to 
3 standard deviations above the mean for subsequent 
analysis. Correlations, logistic regressions, t tests, and c2 
analyses were used to answer the questions of interest.

Table 1. Racial Differences Background Characteristics and in Vitamin D Levels and Statusa

Vitamin D Variable
whites

(N = 12 687)
blacks

(N = 1461) t/c2 p

Background characteristic
Age, y 67.6(12.4) 64.1(12.5) 10.12 <.001
Body mass index 28.7(6.2) 28.6(6.9) 0.88 .38
Vitamin D

Initial vitamin D levelb 25.0(12.0) 18.5(11.3) 19.6 <.001
Initial vitamin D status (% deficientc) 39.0 67.4 434.6 <.001
Lowest vitamin D level 23.1(10.9) 16.9(9.8) 20.5 <.001
Lowest vitamin D status (% deficient) 44.9 73.4 427.0 <.001
Average vitamin D level 28.1(11.0) 22.3(11.2) 19.2 <.001
Average vitamin D status (% deficient) 22.7 48.1 447.2 <.001
Highest vitamin D level 33.6(15.2) 28.2(17.0) 12.6 <.001
Highest vitamin D status (% deficient) 17.0 37.6 360.8 <.001

a Values in the first 2 columns represent mean (standard deviation) or percentage; Vitamin D values ranged from <7 to 497 ng/mL.
b 25(OH)D serum concentration.
c <20 ng/mL.
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RESULTS
A total of 14 148 male veterans—89.7% white veter-

ans and 10.3% African American veterans—with data 
on race and 25(OH)D levels, were identified during the 
study period. As shown in Table 1, African American 
and white veterans did not differ significantly on body 
mass index but compared to white veterans, African 
American veterans were significantly younger. Table 1 
also details racial differences in vitamin D levels and 
status. Compared to white veterans, African American 
veterans had significantly lower vitamin D levels and a 
greater likelihood of being classified as vitamin D defi-

cient for all available vitamin D variables. 
While African American veterans did, on average, 

reside at slightly lower altitudes (36.23º vs 36.46º; t = 6.57, 
p < .001), the average 25(OH) vitamin D level was not sig-
nificantly linked to latitude (p > .05). Moreover, despite 
the fact that season of testing was related to vitamin D 
level (first quarter significantly lower; F = 68.0, p < .001), 
there were no differences between white veterans and 
African American veterans in the seasonal timing of 
25(OH)D testing. Thus, neither latitude of residence nor 
timing of vitamin D assessment could account for the 
identified racial differences in 25(OH)D levels.

Table 2. Racial Differences in Medical Costs and Service Utilization

Cost/Service Parameter
white

(N = 12 687)
black

(N = 1461)
black-

white Ratio t/c2 p

Number of clinic visits 27.5 (27.1) 34.1 (34.5) 1.24 8.48 <0.001
Inpatient stay (% ≥1) 23.5% 36.9% 1.57 125.97 <0.001
Length of inpatient stay, d 7.6 (35.9) 15.9 (55.3) 2.09 7.82 <0.001
Total outpatient costs $8509 $11,649 1.37 9.36 <0.001

Primary care costs $608 $582 0.96 1.37 0.17
Emergency department costs $304 $521 1.71 11.81 <0.001
Lab costs $415 $589 1.42 6.13 <0.001
Pharmacy costs $1106 $1339 1.21 3.23 0.001
Radiology costs $482 $569 1.18 3.02 0.003
Surgery costs $498 $729 1.46 3.01 0.003

Total inpatient costs $8365 $14,968 1.79 6.31 <0.001
Lab costs $347 $711 2.05 6.11 <0.001
Pharmacy costs $619 $1054 1.70 4.57 <0.001
Radiology costs $325 $593 1.82 4.92 <0.001
Surgery $532 $900 1.69 3.39 0.001

Table 3. Regression Results of the Effect of Race on Cost/Service Parameters Controlling for Background 
Factors and Vitamin D Values

Dependent Variable Predictors R R2 Δ pa r ßb pc

No. of clinic visits
Age 0.061 0.004 <.001 –0.061 –0.055 <.001
Average vitamin D value 0.064 0.001 .019 –0.024 –0.010 .25
Race 0.090 0.004 <.001 0.071 0.065 <.001

No. of inpatient stays
Age 0.033 0.001 <.001 0.033 0.045 <.001
Average vitamin D value 0.094 0.008 <.001 –0.085 –0.076 <.001
Race 0.120 0.006 <.001 0.084 0.076 <.001

Inpatient stay, d
Age 0.067 0.004 .004 –0.067 –0.061 <.001
Average vitamin D value 0.068 0.004 <.001 –0.017 –0.003 .74
Race 0.090 0.008 .003 0.066 0.060 <.001

Total outpatient costs
Age 0.031 0.001 <.001 –0.031 –0.022 .008
Average vitamin D value 0.060 0.003 <.001 –0.053 –0.040 <.001
Race 0.091 0.005 <.001 0.078 0.070 <.001

Total inpatient costs
Age 0.011 0.000 .191 0.011 0.020 .02
Average vitamin D value 0.065 0.004 <.001 –0.063 –0.056 <.001
Race 0.084 0.003 <.001 .061 .053 <.001

a Significance of F change for that step.
b ß From final step with all predictors entered.
c Significance of ß from final step with all predictors entered.
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Overall, 39% of patients had only an initial vitamin D 
test but no follow-up testing within 3 years, 26% had just 
one follow-up 25(OH)D, and 36% had 2 or more follow 
up 25(OH)D levels. Fewer than 2% had 7 or more follow-
up tests, with the maximum number of tests (15) run on 
any patient. White veterans were significantly more likely 
than African American veterans to ever be tested for 
25(OH)D (5.4% vs 3.8 %; c2 = 173.7, p < .001). In addi-
tion, white veterans were significantly more likely than 
African American veterans to have at least 1 follow-up 
25(OH)D test (61.5% vs 57.2%; c2 = 10.24, p < .001). 

Logistic regression analysis was performed to deter-
mine whether initial vitamin D level or race was most pre-
dictive of follow-up vitamin D testing. Initial vitamin D 
level did predict follow-up testing (B = 0.35, p < .001), 
with chances of follow-up testing increasing by 42% if 
the initial 25(OH)D value indicated deficiency (Exp (B) = 
1.42). However, even after control for the initial vitamin 
D level, follow-up testing was 34% greater for white vet-
erans compared to African American veterans (Exp(B) = 
1.34, B = 0.29, p < .001).

The racial differences in medical costs and service 
utilization are shown in Table 2. All health care costs and 
service parameters, apart from primary care costs, for 
both inpatient and outpatient were significantly greater 
in African American veterans. Thus, African American 
veterans had a significantly greater number of clinic vis-
its and also had more and longer inpatient hospitaliza-
tions compared with white veterans. Follow-up analyses 
were performed to see if the racial differences in costs 
and service usage could be at least partially explained by 
differences in vitamin D levels. Regression analyses 
were performed entering the significant covariate age on 
step 1, average vitamin D value on step 2, and race on 
the final step. Separate analyses were done for the fol-
lowing cost/service parameters: number of clinic visits, 
number of inpatient stays, number of inpatient stay days, 
total outpatient costs, and total inpatient costs. As can be 
seen in Table 3, lower vitamin D levels predicted more 
inpatient stays and higher inpatient and outpatient costs. 
However, even after control for vitamin D level differ-
ences, African American veterans still had significantly 
higher costs and service usage then did white veterans. 
An examination of the differences of zero-order correla-
tions (r) between race and cost/service parameter, and 
the corresponding ß’s, which represent correlations after 
controlling for vitamin D level, reveals that vitamin D 
differences accounted for only a small amount of the 
association between race and cost/service usage.

DISCUSSION
To our knowledge, this is the first documentation that 

African American veterans, despite having access to 
subsidized health care through the VA, demonstrate sim-
ilar vitamin D characteristics to African American 
patients in the private sector.2 A greater prevalence of 

vitamin D deficiency in African American veterans was 
noted compared to their white veteran counterparts. The 
frequency of testing for 25(OH)D and the likelihood of 
follow-up testing for vitamin D status appears to be par-
adoxically higher in white veterans. While African 
American veterans had higher costs that were related to 
vitamin D deficiency, adjusting for the vitamin D status 
did not appreciably diminish the significant premium in 
costs and service parameters seen in the African 
American veteran population.

Racial disparity in health outcomes is well known 
and, unfortunately, little progress has been made in ame-
liorating this situation.1 The present study supports that 
racial disparity in health care costs in veterans is likely 
multifactorial and not solely linked to vitamin D defi-
ciency. Recent evidence indicates that the extent of vita-
min D deficiency may have been underestimated in the 
past in African Americans.2 The typical African 
American diet does not contain adequate vitamin D.3 
While Dawson-Hughes has proposed an intake of 1000 
IU of cholecalciferol in winter to maintain adequate 
25(OH)D levels,20 oral supplementation with larger 
doses in the range of 4600 IU maybe necessary to 
achieve physiologic levels.21 The optimal range for 
25(OH)D levels is not known, but physiologic exposure 
can result in values as high as 90 ng/mL,22 and studies in 
other mammals suggest that the optimal range may be 
higher than previously surmised.23

The lack of testing and intensive monitoring of vita-
min D levels in African American veterans in the current 
sample is surprising, especially given that African 
American veterans had more outpatient clinic appoint-
ments than white veterans. It is possible that testing was 
refused at a higher rate by African American veterans, 
although there is no way to confirm this. We do know 
that white veterans are more likely to take vitamin sup-
plements24 and therefore may presumably be more ame-
nable to follow-up testing. Additionally, there are some 
differences noted in the African American population 
regarding patient physician interaction that are predic-
tive of subsequent care received and of desired health 
outcomes. For example, there is a perception of racial 
discrimination among some African American veter-
ans,25 and in some studies African Americans have been 
found to exhibit a lower degree of trust in their health 
care providers26 and may have different expectations for 
care. In addition to the physician-patient relationship, 
additional factors have been identified in African 
Americans that may influence medical care, including 
perceptions of undesirable physician behavior, and faith 
in God to control one’s destiny.27 Furthermore, race con-
cordance in the physician-patient relationship translates 
into longer visits with higher patient satisfaction inde-
pendent of patient-centered communication, suggesting 
that many factors, including physician and patient atti-
tudes, may be also be relevant.28 Increasing ethnic 
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diversity among physicians has been suggested as one 
possible approach to reduce health care disparity. 
However, minority faculty in academic medicine report 
ethnicity-based disparities in recruitment to training 
programs, subtle manifestations of bias in the promotion 
process and poor efforts at retention, and lack of 
mentorship.29

This study has several limitations due to its retrospec-
tive nature. In addition, management of vitamin D status 
in the private sector could not be accounted for, but may 
have influenced findings as some veterans have both pri-
vate and VA health care providers, and African American 
veterans in particular are more likely to seek care from 
the veterans’ hospitals than white veterans. Despite the 
high prevalence of vitamin D deficiency in the veteran 
populations, only 5.4% of white veterans and 3.8% of 
African American veterans were tested during the period 
of the study. The relatively low number of veterans tested 
for vitamin D is consistent with prior studies, however. 
Nonetheless, prospective studies are needed to confirm 
applicability of these findings to all veterans.

Vitamin D deficiency may also be associated with 
less-than-optimal mental health. Vitamin D deficiency 
has been linked to significant mood and cognitive disor-
ders30 as well as to psychosis, all of which may influence 
health outcomes through the reduction of health literacy 
and health care utilization. Since vitamin D deficiency 
may impact health outcomes through such indirect 
mechanisms, we are reluctant to dismiss vitamin D as a 
significant factor in the well-being of African American 
veterans. Moreover, the benefits of a vitamin D replete 
state are many and well documented, and African 
Americans may benefit even more than white veterans 
from treatment of vitamin D deficiency. For example, 
activated vitamin D treatment in African Americans on 
hemodialysis resulted in a 16% lower mortality com-
pared to white veterans, whereas untreated African 
American patients had a 35 % higher mortality com-
pared to untreated white patients.31

It should be noted that a small percentage of patients 
in this population had vitamin D levels in the range of 
concern (>100 ng/mL), although these elevated levels 
were unrelated to race (p >.05). The development of for-
mal guidelines for testing, monitoring, and treatment of 
vitamin D deficiency is long overdue, and guidelines for 
managing vitamin D status may have substantial impact 
if implemented in veterans. The VA system has had con-
siderable success in implementing guidelines such as in 
the management of diabetes with superior results com-
pared to the private sector.32

Vitamin D deficiency appears to be profoundly pres-
ent in African American veterans. Education of all fed-
eral health care providers is needed to ensure appropri-
ate diagnosis and treatment that is instituted in a manner 
cognizant of the varying cultural and ethnic backgrounds 
of veterans. Evidence is mounting that adequate 

replacement of vitamin D would alleviate some of the 
burden of chronic illness and promote overall well-
being. Since vitamin D is extremely cheap, with a year’s 
supply available for less than $10 per patient, these are 
significant findings particularly from a cost-benefit 
perspective.

Since the analysis of these data, the Institute of 
Medicine (IOM) has made new recommendations on 
vitamin D.33 Unfortunately, the IOM chose to focus on a 
small increase in the daily dose of vitamin D and pri-
marily on bone health. The authors believe the important 
metric is the 25(OH)D level, which reflects the vitamin 
D status of an individual, and that focusing on the daily 
vitamin D dose does a disservice to many patients that 
clearly need a customized replacement approach often 
involving doses substantially greater than recommended 
by the IOM to achieve values in the low to normal range 
(30-100 ng/mL).

While vitamin D deficiency has many deleterious 
effects on health, the present study indicates that factors 
in addition to vitamin D also play a significant role in the 
increased health care costs and service utilization seen 
in African American veterans. These factors may include 
socioeconomic status, dietary differences, and reduced 
health literacy, leading to poor health care choices and 
ultimately adverse health outcomes. While we have no 
evidence to indicate that racial bias accounts for the dis-
parity in testing and monitoring vitamin D status in 
African American veterans, the results are concerning 
and warrant the development of guidelines for diagnosis 
and monitoring of vitamin D status, especially in at-risk 
populations such as African American veterans.

While the cost premium in health care for African 
American veterans appears in only small part to be a result 
of differences in vitamin D levels and status, we cannot 
rule out the possibility vitamin D deficiency may play an 
indirect role in reducing health literacy and access.
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INTRODUCTION

The scientific world has witnessed a lot of extraor-
dinary breakthroughs in cancer research.1 With 
availability of screening, earlier detection of clin-

ical cases and novel aggressive-treatment modalities—
particularly in developed countries—cancer is currently 
considered to be one of the most preventable and most 
curable of the chronic life-threatening diseases affecting 
man.2 In spite of these facts, cancer continues to plague 
our modern world, constituting an important problem to 
health professionals and is the second leading cause of 
death in the United States of America after cardiovas-
cular diseases.3 In the year 2007, about 8 million people 
died of cancer and its complications worldwide, and it 
has been projected that this figure may increase to 12 
million4 in the year 2030. The fact that people are daily 
being diagnosed of cancer is a testimony to the com-
plexity of the etiopathogenesis of cancer, which remains 
incompletely understood by science.1

Squamous cell carcinoma, the most frequently diag-
nosed histological type of oral cancer, is traditionally 
believed to be a disease of elderly men, smokers and 
those exposed to the chronic use of alcohol, and espe-
cially individuals of low socioeconomic status.5,6 
Observational studies show that tobacco is the main risk 
factor for oral squamous cell carcinoma (OSCC) and, 
together with alcohol, it has been implicated in more 
than 90% of all squamous cell carcinomas of the oral 
cavity.3,6,7 Tobacco plays its role in the initiation of can-
cer through the aid of more than 300 chemicals with car-
cinogenic properties found in it.6 The more important of 
these are the polycyclic aromatic hydrocarbons and 
tobacco-specific nitrosamines. Alcohol is believed to 
contribute to carcinogenesis by modifying the basal 
cells of the oral epithelium, thus making them more sus-
ceptible to carcinogenic compounds; in addition, alde-
hyde metabolites of alcohol are believed to have some 
mutagenic properties.6,8 Alcohol also acts as a solvent, 
which allows the carcinogens to penetrate better to the 
target site. Tobacco and alcohol act synergistically when 
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Oral squamous cell carcinoma, traditionally a disease of 
elderly men with a history of chronic exposure to the carci-
nogenic effects of tobacco and alcohol, is presently being 
more frequently diagnosed both in a younger patient popu-
lation and in those not exposed to these carcinogenic sub-
stances. At our center, most patients with oral squamous 
cell carcinoma are not involved in the use of tobacco or 
alcoholic beverages and are mainly of a low socioeco-
nomic class. This hospital-based case-control study was 
designed to assess if the risk of developing intraoral squa-
mous cell carcinoma in Ibadan, Nigeria, was associated 
with the use of tobacco, alcohol, or socioeconomic status. 
Medical records of patients with histological diagnosis of 
squamous cell carcinoma of the oral cavity at the Univer-
sity College Hospital, Ibadan, between January 1990 and 
December 2008 were analyzed. Only 26% of patients gave 
a positive history of exposure to tobacco, alcohol, or both; 
of this number, 20.3% used tobacco, while 18.8% consumed 
alcohol and 13% used both. Although 24.6% of the cases 
were of high socioeconomic class, there was no significant 
difference in the distribution of oral cancer patients in the 
2 socioeconomic classes. This study revealed an important 
deviation from expected amongst the oral squamous cell 
carcinoma patients diagnosed at Ibadan, thus raising the 
possibility of a different etiology for oral cancer in our popu-
lation and the need for research focused on identifying pos-
sible risk factors.

keywords: cancer ■ socioeconomic status ■ alcohol ■ 
tobacco
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combined to effect genetic changes that eventually lead 
to squamous cell carcinoma.6,9

Decades of epidemiological studies have shown a 
striking and profound effect of socioeconomic disparity 
on health. This effect remains obvious in all measures of 
health—either as rate of diseases, severity of diseases, 
or outcome of diseases.10,11 Individuals of lower socio-
economic class experience poorer health compared to 
those in a higher socioeconomic class. Possible explana-
tion for this observation includes its effect on access to 
adequate nutrition, environmental exposures to toxins, 
quality of medical care, access to supportive social net-
work resources, and psychological-behavioral fac-
tors.10,11 In addition, individuals of low socioeconomic 
status tend to indulge in habits that are less healthy, such 
as use of tobacco and alcohol and eating fewer fruits and 
vegetables, than those of higher socioeconomic status. 
However, studies on the role of socioeconomic factors 
on the incidence of OSCC are conflicting.12

Recent epidemiological studies have observed an 
increase in the incidence of OSCC in patients younger 
than 45 years of age as well as in people that have not 
been exposed to these established risk factors.5,13,14 There 
are also speculations that in Africa, OSCC may not be 
related to the chronic use of tobacco and alcohol, as found 
in the developed countries of the world and Asia.15,16

This study aims to find the relationship among socio-
economic status, these 2 major risk factors, and OSCC 
in southwest Nigeria. This is important because the risk 
factors for OSCC vary from one geographical region to 
the other, and there is a paucity of data concerning the 
relative contribution of socioeconomic status and 
chronic use of tobacco and alcohol to OSCC from our 
environment.

Materials and Methods
This hospital-based case-control study was designed 

to examine if the risk of developing intraoral squamous 
cell carcinoma in Ibadan is associated with the use of 
tobacco or alcohol and socioeconomic status. Patients 
that had histological diagnosis of squamous cell carci-
noma of the oral cavity at the University College 
Hospital, Ibadan, between January 1990 and December 
2008 had the following information retrieved from their 
medical records: age, gender, marital status, occupation, 

primary site of lesion, history of alcohol and tobacco 
consumption. For each case, a control of the same gen-
der and age was randomly selected from patients seen in 
the hospital who did not have any neoplastic lesion.

For the purpose of this study, the oral cavity was 
defined as the area that extends from the lips to the ante-
rior pillars of the fauces. The oropharynx, tonsils, and 
the major salivary glands were excluded but the jaw 
bones were included in the sites studied.17

Cases where information on history of alcohol and 
tobacco exposure was not documented were excluded 
from further analysis. Patients were regarded to be posi-
tive for alcohol/tobacco use if they gave a present or past 
history of use of alcoholic beverages; use of snuff; or 
smoked cigars, cigarettes, or a pipe, irrespective of the 
duration of exposure.

Patients aged less than 15 years were categorized as 
children; those aged 15 to 39 years were categorized as 
young adults and those aged at least 40 years were cate-
gorized as older adults.18,19

The patients and control were classified into 6 socio-
economic groups using the Boroffka and Olatawura sys-
tem20 of 1976. Group 1 consisted of professionals with a 
college degree (eg, doctors, lawyers, teachers, high gov-
ernment officials). Group 2 consisted of professionals 
without a college degree (teachers, large-scale farmers, 
higher clerical officers, entrepreneurs, armed forces offi-
cers). Group 3 comprised clerks, drivers, mechanics, 
butchers, policemen, and soldiers of low rank, small-
scale entrepreneurs. Group 4 included domestic servants, 
cooks, palm wine tappers, goldsmiths, and small-scale 
farmers. Group 5 was made up of unskilled laborers and 
petty traders. Group 6 comprised unemployed, retired, 
students, housewives, and apprentices. They were subse-
quently reclassified into 2 groups. Groups 1 and 2 were 
regrouped as high socioeconomic class, while groups 3 
to 6 were the low socioeconomic group.

The statistical significance of differences for categor-
ical data was evaluated using the c2 test. A p value of 
less than or equal to 5% was considered to be statisti-
cally significant. The Student t test was used to compare 
the mean ages of different groups of patients. Odds ratio 
was used to assess the risk attributable to these risk fac-
tors. All analyses were conducted on SPSS version 16.0.

Table 1. Socioeconomic Status of Oral Squamous Cell Carcinoma Patients and Controls

 Social Class Cases Controls

High socioeconomic classes 1 3 8
2 14 15

Low socioeconomic classes 3 7 2
4 1 1
5 24 17
6 20 26

Total 69 69
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RESULTS
One hundred eighty-one patients were diagnosed 

with OSCC in the period under review. Analysis was 
limited to 69 cases to satisfy the inclusion criteria. These 
consisted of 36 (52.2%) male patients and 33 (47.8%) 
female patients, with a mean age of 58.5 ± 18.9 years. 
The mean age for males was 56.4 ± 16.4 years and for 
females was 60.7 ± 20 years. There was no statistically 
significant difference between the mean ages of male 
and female oral cancer patients (t = –0.970, df = 67, p = 
.336). Only 1 case (1.4%) was seen in the pediatric age 
group, 9 (13.0%) in young adults, and 59 (85.5%) in 
older adults.

Table 1 shows the socioeconomic status of patients 
and controls based on their occupation. Forty-nine 
(71.0%) of the patients with OSCC were employed, 
while 20 (29.0%) were not: students, those retired from 
active service, apprentices, or housewives. The majority 
of the patients 22 (31.9%) were traders, while 9 (13.0%) 
were farmers. More of the patients with OSCC were in a 
lower socioeconomic class, but the difference was not 
statistically significant (c2 = 1.267, df = 1, p = .348).

Eighteen (26.1%) of the patients gave a history of 
alcohol consumption or tobacco use, while the others 
gave a negative history of such exposure. Fourteen 
(20.3%) of them were involved in tobacco use, 13 
(18.8%) were involved in alcohol consumption, while 9 
(13%) were involved in both habits. Prior exposure to 
tobacco alone or to both tobacco and alcohol was associ-
ated with increased relative risk (2.7 and 1.6, respec-
tively) of developing OSCC. However, the strongest 
association was in those previously exposed to tobacco 
alone (p = .053) (Table 2). By contrast, the risk in those 
exposed to alcohol alone was paradoxically less than 
that of those not exposed to alcohol use, although not 
significant (p = .41).

DISCUSSION
In this study, only 26% of patients gave a positive his-

tory of exposure to tobacco, alcohol, or both; of this 
number, 20.3% used tobacco, while 18.8% consumed 
alcohol. This is at variance with reports from different 

parts of the world, such as in the United States, where 2 
prior studies reported that 68.8% and 80% of those diag-
nosed of OSCC were involved in the habit of smoking.21,22 
In 2008, Kingsley et al stated that smoking and alcohol 
were implicated in as many as 90% to 95% of head and 
neck cancers.3 In Thailand, 64.4% of oral SCC patients 
were smokers and 49.6% consumed alcohol.23

Studies from the continent of Asia show that OSCC 
is the most common cancer in India, Pakistan, and Sri 
Lanka—the majority of cases being attributable to the 
widespread habit of tobacco chewing and smoking.24,25 

However, it is a well-known fact that the majority of 
smokers do not develop OSCC and not all individuals 
diagnosed with OSCC were involved in the chronic use 
of alcohol or tobacco. The development of OSCC, like 
most other chronic noncommunicable diseases, is multi-
factorial and multistage, involving complex interplay 
between individual genetic predisposition and environ-
mental risk factors, which range from infection by onco-
genic viruses, dietary deficiencies, exposures to ionizing 
radiations and habits involving chronic exposures to car-
cinogens in tobacco and alcohol.6,26 Alcohol acts in syn-
ergy with tobacco and together they are believed to 
account for about 90% of all cases of OSCC.9

In this study, about 14.5% of cases were diagnosed in 
patients below the age of 40 years, and none of them 
gave a positive history of exposure to these 2 major risk 
factors. This is contrary to the findings of Iamaroon et al 
in 2004 in Thailand and Riberio et al in 2009 in Brazil, 
where, respectively, 53.3% and 76% of OSCC patients 
whose ages were below 45 years gave a positive history 
of exposure to these risk factors.5,23 However, some 
researchers believe that squamous cell carcinoma in 
patients below 40 years of age may be unrelated to the 
established risk factors.13 Inherited inability to metabo-
lize procarcinogens and carcinogens or defects in a 
patient’s ability to repair DNA damage have been sug-
gested to be etiological factors. However, these inherited 
genetic defects are believed to have low penetrance 
because of the lack of convincing evidence of OSCC 
families, as seen in classical Mendelian cancer syn-
dromes such as familial adenomatous polyposis or 

Table 2. Analysis of Risk Factors in Oral Squamous Cell Carcinoma Patients and Controlsa

Risk Factors Exposed Not Exposed Odds Ratio c2 Confidence Interval P Value

Tobacco alone
Cases (n = 69) 14 55

2.67 3.74 0.88-8.44 0.053Controls (n = 69) 6 63
Alcohol alone

Cases (n = 69) 13 56
0.71 0.68 0.29-1.72 0.41Controls (n = 69) 17 52

Both tobacco and alcohol
Cases (n = 69) 9 60

1.58 0.67 0.47-5.36 0.41Controls (n = 69) 6 63
a n = No. of cases; degree of freedom = 1 for all the groups.
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hereditary nonpolyposis colorectal cancer.27

The major risk factors for OSCC worldwide are 
tobacco use and alcoholic beverages, but this cannot be 
said about OSCC in our environment, since about 74% 
of the patients in this study gave a negative history of 
exposure to these agents.3,6 However, these risk factors 
seem to have contributed to the oral cancer burden 
because there was a 2.7 times greater chance of develop-
ing an oral cancer amongst smokers and a relative risk of 
1.6 in patients exposed to both tobacco and alcoholic. 
Since only 26% of cancer cases seen had a positive his-
tory of exposure to alcohol and tobacco, etiological risk 
factors for OSCC in our environment remain unknown. 
Also, none of the oral cancer patients from eastern 
Nigeria studied by Oji and Chukwuneke gave a positive 
history of alcohol or tobacco use.16 Pertinent areas of 
research for possible risk factors include the roles of 
infection by oncogenic viruses, nutritional deficiencies, 
exposure to smoked food, and genetic aberrations in the 
genesis of OSCC in our environment.6,26 This is of utmost 
importance because understanding the major risk factor 
or factors in our society may lead to a reduction in the 
incidence of this devastating disease, as was observed in 
Burkitt’s lymphoma after understanding the role of 
chronic Plasmodium falciparum parasitemia, chromo-
somal aberration, and infection by Epstein-Barr virus in 
its pathogenesis.28

The relatively lower risk of developing OSCC in 
patients that consumed alcohol compared with those 
who did not take alcohol seems contradictory from the 
knowledge of the role of alcohol in carcinogenesis. It is 
possible that some of the patients were asked “Do you 
smoke?” or “Do you drink alcohol?,” to which a number 
responding no only dropped the habit after the onset of 
the disease. For patients who said they did not smoke/
did not drink alcohol, it would be desirable from the epi-
demiological stand point to ask if they had ever prac-
ticed these habits and also when they stopped the habit 
because the risk of diseases is different in ex-smokers/
ex-alcoholics from never smokers/those not exposed to 
the use of alcoholic beverages.29

The socioeconomic status of individuals affects all 
aspects of their life such as diet, place of residence, 
degree of stress being experienced as well as stress 
appraisal, which is very important in determining indi-
viduals’ resistance or susceptibility to diseases.10 The 
lack of statistically significant differences in the inci-
dence of OSCC in this study may be due to the fact that 
other socioeconomic variables that influence health, 
such as education, income, ability to benefit from recent 
knowledge of health enhancing factors, wealth, occupa-
tion, housing, and ethnic origin, were not considered.30 It 
may also be due to the small sample size in this study.

The equivocation on actual questions asked at the 
hospital interview was a limitation of retrospective stud-
ies.29 This may be one of the reasons why alcohol seems 

to confer some protection against OSCC; ordinarily, 
more people drink alcohol than smoke, but in this study 
that was not observed. Another limitation of this study 
was the inability to adequately assess the socioeconomic 
status of the patients and control because of the lack of 
data on income and highest education attained in their 
clinical records.12

In conclusion, this study, though based on a small 
sample size, has documented an important deviation 
from the expected at the University College Hospital, 
Ibadan—namely, that the majority of patients diagnosed 
with OSCC were not involved in the habits of smoking 
and alcohol consumption. This may partly explain why 
OSCC accounts for a relatively lower percentage of oral 
malignancies in developing countries such as Nigeria, 
compared with many other parts of the world.17 It may 
also account for the almost-equal sex predilection 
observed in this study. Most studies show a male pre-
ponderance higher than observed in this study.6 However, 
our study shows exposure to tobacco as a possible risk 
for the development of OSCC. Thus, as research into 
other predisposing factors for OSCC is being addressed, 
it is important that the global campaign against the use 
of tobacco be strengthened, especially amongst children 
in primary and secondary school, since studies have 
shown that the majority of smokers start in their teenage 
years.31 Youngsters must be warned of the addictive 
effects of tobacco, thus the difficulty in giving up the 
habit once commenced. People already engaged in these 
2 habits should be educated and motivated to surrender 
the habit in exchange for a better life. Sigmund Freud, 
the father of modern psychoanalysis, said “…a person 
can give something [an addictive habit] up only if he is 
firmly convinced that it is the cause of his illness…,” 
thus signifying that the more convincing and persistent 
our education is, the more our people will drop these 
detrimental habits.32 This is very important considering 
the fact that OSCC is associated with high case fatality 
despite the more sophisticated methods for oral carci-
noma detection and treatment.6
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INTRODUCTION

Approximately 29% of US adults have high blood 
pressure, and this figure increases with age.1 
African Americans have substantially high-

er prevalence of hypertension than whites (45.2% vs 
29.1%).2 Only half of adults in the United States with 
hypertension have their blood pressure controlled (sys-
tolic blood pressure <140 mm Hg and diastolic blood 
pressure <90 mm Hg).1 Recent findings suggest that 
African Americans are 27% less likely to have their 
blood pressure controlled than whites (odds ratio, 0.73; 
95% confidence interval, 0.64-0.83), but other studies 
find no differences between blacks and whites.1,3 Recent 
trends indicate that hypertension awareness, treatment, 
and control are improving for African Americans and 
the US population in general.1 Studies examining con-
trol of blood pressure frequently adjust for participants’ 
clinical risk factors such as diabetes and cardiovascular 
disease and for treatment with medication but less fre-
quently assess what activities individuals engage in to 
help manage their blood pressure such as medication 
adherence, or diet and exercise practices.

Self-care activities are critical to the management of 
blood pressure, as recommended by the Joint National 
Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure (JNC7).4 Multiple 
randomized control trial interventions have demonstrated 
the positive effects of self-care behaviors on treating and 
managing high blood pressure.5 However, few commu-
nity-based assessments have been conducted as to what 
hypertension self-care activities are being undertaken by 
individuals who have high blood pressure.6,7

The purpose of this study was to field a new self-
report measure to assess hypertension self-care activi-
ties recommended by the medical community for opti-
mal control of blood pressure. This measure, the 
Hypertension Self-Care Activity Level Effects 
(H-SCALE), assesses the 6 prescribed self-care activi-
ties recommended by the JNC7: adherence to medica-
tion, weight loss or maintenance of ideal body weight, 
adoption of a low-salt diet, regular physical activity for 
30 minutes most days of the week, limiting alcohol 
intake, and ceasing tobacco use. The H-SCALE was 
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Background: A comprehensive understanding of the self-
care activities that contribute to blood pressure control may 
explain health disparities experienced by African Americans 
with hypertension. This study assessed the prevalence of self-
care activities among African Americans with high blood 
pressure and examined differences between adherers and 
nonadherers to self-care activities. 

Methods: Interviews were conducted with 186 African Amer-
icans. Self-care activities were measured using the H-SCALE 
(Hypertension Self-Care Activity Level Effects), which was 
developed to assess the behavioral activities recommend-
ed for optimal management of high blood pressure. 

Results: More than half of participants reported adhering 
to medication recommendations and prescribed physical 
activity levels (58.6% and 52.2%, respectively). Following 
practices related to weight management was less frequent, 
(30.1%) and adherence to low-salt diet recommenda-
tions was also low (22.0%). Three-fourths were nonsmok-
ers and 65% abstained from alcohol. Across the self-care 
activities, adherers were more likely to be older and female.  
Nonadherers were more likely to be uninsured.

Conclusions: Many African Americans still face challenges 
related to hypertension self-care, particularly with weight 
management and salt reduction. The H-SCALE was a valid 
and reliable measure of hypertension self-care activities. In 
addition to monitoring blood pressure, health care providers 
should assess patients’ hypertension self-care activities using 
the H-SCALE. 
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designed specifically for use in primary care settings 
and in large-scale, epidemiological surveys. Here, we 
report on the H-SCALE and its items, the reliability of 
the measure, the prevalence rates of hypertensive self-
care, and differences between adherers and nonadherers 
to H-SCALE activities in a sample of African Americans 
with hypertension in North Carolina.

bACkgROUND
The importance of chronic illness self-care in 

improving individual health outcomes related to chronic 
disease has been well documented.8,9 Unfortunately, 
adherence to chronic illness self-care regimens is poor, 
particularly among minority populations.10-12 Poor 
knowledge, cultural beliefs and practices, influence of 
family members, perceived barriers, socioeconomic fac-
tors, and other issues have been shown to affect African 
Americans’ self-care activities for hypertension and thus 
their ability to manage blood pressure.11,13-16 Having 
uncontrolled hypertension may contribute significantly 
to the health disparities experienced by African 
Americans in relation to kidney disease, renal failure, 
dialysis, and stroke as well as other cardiovascular dis-
ease complications.17,18

The primary treatment for high blood pressure is 
hypertensive drug therapy; however, medication alone, 
even when patient adherence is high, has frequently not 
proved sufficient to manage chronic disease.19 In a popula-
tion-based survey of hypertensive adults and their self-
care activities, those individuals who reported taking med-
ication without engaging in dietary changes or physical 
activity had no higher rates of controlled disease than 
those who were committed to diet and exercise but who 
reported less adherence to medication.7 Weir et al con-
cluded that a hypertension behavior assessment instru-
ment is needed to aid health care providers in assisting 
patients to manage high blood pressure.7 This paper 
describes the development and testing of such a measure. 

Scale Development Process
The H-SCALE assesses the self-care practices related 

to hypertension as outlined in the JNC7 (Table 1). We 
constructed this self-care measure following the format 
of an existing validated scale, the Summary of Diabetes 
Self-Care Assessment.20,21 Diabetes management requires 
individuals to perform a similar set of self-care activities 
as is needed for hypertension management. We modified 
items relating to medication usage, physical activity, and 
smoking to be specific to hypertension. Importantly, we 
assess levels of self-care by asking the number of days 
per week that an individual performs the self-care activ-
ity. These response categories were chosen specifically to 
enable hypertension researchers to explore a dose-
response relationship between the various hypertension 
self-care activities and blood pressure, to ultimately 
determine the relative contribution of each activity to 

blood pressure management.
For dietary practices, several items were developed 

to assess adherence to daily activities related to reducing 
salt intake and eating healthier foods. The H-SCALE 
diet items ask about specific salty foods to avoid, cook-
ing techniques, and food substitutions. A separate group 
of items was created to assess weight management activ-
ities within a 30-day time frame. The 30-day time frame 
was selected because many weight management activi-
ties do not occur on a daily basis (eg, grocery shopping 
or eating out). Items in this domain were adapted from 
the booklet Aim for a Healthy Weight.22 Activities that 
individuals perform in an effort to “watch their weight” 
or to specifically lose weight are meaningfully different 
from those related to a low-salt/sodium diet. Thus, per-
sons with chronic diseases need to be assessed about the 
specific activities they perform to maintain their weight 
or lose weight, such as reducing portion sizes and/or 
avoiding situations where overeating is common. 
Alcohol intake was assessed using an existing measure, 
the 3-item, National Institute on Alcohol Abuse and 
Alcoholism Quantity and Frequency Questionnaire.23

Following an expert panel review, a pilot study was 
conducted using the H-SCALE with a convenience sam-
ple of adults with hypertension (n = 44). All activity 
domains had acceptable reliability: medication usage (α 
= .93), physical activity (α = .82), eating a low-salt diet 
(α = .71), and weight management (α = .90). The result-
ing scale contains 31 items to assess the 6 hypertension 
self-care activities (Table 1). Based on the pilot study 
results, a larger community-based study was conducted. 
Those findings are presented here.

METHODS

Design
This cross-sectional study was conducted from 

August 2008 through spring 2010. Data were collected 
from African American family members residing in the 
greater Charlotte, North Carolina, metropolitan area. 
Approximately one-third of Charlotte residents are 
African American.24 Rates of hypertension among 
African Americans in Charlotte are considerably greater 
than rates for the state25 as a whole (36.4% vs 22.4%).

Participants
The sample consisted of 186 African Americans 

diagnosed with hypertension. Eligible participants were 
African American, aged at least 21 years old, had been 
diagnosed with high blood pressure for at least 6 months, 
and had been prescribed hypertensive medication. 
Hypertension diagnosis was confirmed through a medi-
cation inventory. Participants were recruited through the 
Caring for Hypertension in African American Families 
study, which examined hypertension self-care practices 
among African American families. Participants were 
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recruited through partnership with the local chapter of 
the American Heart Association/American Stroke 
Association, community-based organizations, low-
income health care clinics, black churches, barber shops, 
mass e-mails to African Americans employed at a public 
university, letters to previous research participants, word 
of mouth from study participants, and other community 

events such as health fairs. All participants completed an 
informed consent process approved by the University of 
North Carolina, Charlotte institutional review board.

Trained African American interviewers collected 
data in face-to-face sessions at the participant’s pre-
ferred location (92% were in his or her home or the 
home of a relative also participating in the study). 

Table 1. Hypertension—Self-care Activity Level Effects (H-SCALE) Items

Medication Usage
How many of the past 7 days did you:
1. Take your blood pressure pills?
2. Take your blood pressure pills at the same time every day?
3. Take the recommended number of blood pressure pills?

Low-salt Diet 
How many of the past 7 days did you…
4. Follow a healthy eating plan?
5. Eat potato chips, salted nuts, or salted popcorn?
6. Eat processed meats such as ham, bacon, bologna, or sausage?
7. Eat smoked meats or smoked fish?
8. Eat pickles, olives, or other vegetables in brine?
9. Eat ≥5 servings of fruits and vegetables?
10. Eat frozen prepared dinners or frozen pizza?
11. Eat store bought or packaged bakery goods?
12. Salt your food at the table?
13. Add salt to food when you’re cooking?
14. Eat fried foods such as chicken, french fries, or fish?
15. Avoid eating fatty foods?

Physical Activity
How many of the past 7 days did you…
16. Do at least 30 minutes total of physical activity?
17. Do a specific exercise activity (such as swimming, walking, or biking) other than what you do around 

the house or as part of your work?

Smoking
How many of the past 7 days did you…
18. Smoke a cigarette or cigar, even just one puff?

weight Management
In order to lose weight or maintain my weight…
19. I am careful about what I eat.
20. I read food labels when I grocery shop.
21. I exercise in order to lose or maintain weight.
22. I have cut out drinking sugary sodas and sweet tea.
23. I eat smaller portions or eat fewer portions.
24. I have stopped buying or bringing unhealthy foods into my home.
25. I have cut out or limit some foods that I like but that are not good for me.
26. I eat at restaurants or fast food places less often.
27. I substitute healthier foods for things that I used to eat.
28. I have modified my recipes when I cook.

Alcohol
A drink of alcohol is defined as: one 12-oz can or bottle of beer, one 4-oz glass of wine, one 12-oz can or 
bottle of wine cooler, 1 mixed drink or cocktail, or 1 shot of hard liquor.
29. On average, how many days per week do you drink alcohol?
30. On a typical day that you drink alcohol, how many drinks do you have?
31. What is the largest number of drinks that you’ve had on any given day within the last month?
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Interviewers were 2 undergraduate students majoring in 
public health who were trained on all study protocols 
and interview techniques before entering the field. 
Interviews lasted an average of 58 minutes. Each partic-
ipant received a $20 gift card to a local grocery or large 
retail store.

Measures and Scoring
The outcome measures were the 6 self-care activities 

encompassed in the H-SCALE.
Medication adherence. Three items assessed the 

number of days in the last week that an individual: (1) 
takes blood pressure medication, (2) takes it at the same 
time every day, and (3) takes the recommended dosage. 
Responses were summed (range, 0-21), and participants 
reporting that they followed these 3 recommendations on 
7 out of 7 days were considered adherent (score = 21).

Low-salt diet. Twelve items assessed practices 
related to eating a healthy diet, avoiding salt while 
cooking and eating, and avoiding foods high in salt 
content. Nine items were negatively phrased; these 
items were reverse coded. A mean score was calculated. 
Scores of 6 or better (indicating that participants fol-
lowed low-salt diet practices on 6 out of 7 days) were 
considered adherent.

Physical activity. Physical activity was assessed by 2 
items. “How many of the past 7 days did you do at least 
30 minutes total of physical activity?” and “how many of 
the past 7 days did you do a specific exercise activity 
(such as swimming, walking, or biking) other than what 
you do around the house or as part of your work?” 
Responses were summed (range, 0-14). Participants who 
scored an 8 or better were coded as adhering to physical 
activity recommendations; all others were nonadherent. 
This designation was chosen to ensure that participants 
had to report some combination of both physical activity 
and exercise in order to be considered adherent.

Smoking. Smoking status was assessed with 1 item, 
“How many of the past 7 days did you smoke a cigarette 
or cigar, even just one puff?” Respondents who reported 
0 days were considered a nonsmoker. All others were 
categorized as smokers. 

Weight management. These 10 items assess activi-
ties undertaken to manage weight through dietary prac-
tices such as reducing portion size and making food sub-
stitutions as well as exercising to lose weight. Items 
assessed agreement with weight management activities 
during the past 30 days. Response categories ranged from 
strongly disagree (1) to strongly agree (5). Responses 
were summed creating a range of scores from 10 to 50. 
Participants who reported that they agreed or strongly 
agreed with all 10 items (score ≥40) were considered to 
be following good weight management practices.

Alcohol. Alcohol intake was assessed using an exist-
ing measure, the 3-item, National Institute on Alcohol 
Abuse and Alcoholism Quantity and Frequency 

Questionnaire.23 For these analyses, adherence to JNC7 
recommendations was deemed to be alcohol abstinent. 
Participants who reported not drinking any alcohol in 
the last 7 days or who indicated that they usually did not 
drink at all were considered abstainers. All others were 
nonadherent.

Independent variables consisted of demographic and 
health characteristics. Demographic variables included 
age, gender, marital status, and living alone. Socioeconomic 
factors were assessed by home ownership, household 
income (≤$10 000, $10 000-$50 000, and ≥$50 000), and 
education (high school degree or less, some college or a 
2-year degree, or a ≥4-year degree).

We also included several important health character-
istics that may influence hypertension self-care. Self-
rating of health was assessed with responses ranging 
from excellent to poor. Participants who reported good 
to excellent health were coded with a 1 and all others 
were a 0. Participants also reported in years how long 
since they were initially diagnosed with hypertension. 
Body mass index (BMI) was calculated from self-
reported weight and height. BMI was categorized as 
normal weight, overweight, obese, and extremely obese 
using conventional criteria.26 We also assessed whether 
participants currently had health insurance coverage.

Analyses
Data were entered into SPSS version 16.0 for analy-

sis. Statistical procedures were performed to test the 
psychometric properties of the H-SCALE. Internal con-
sistency of items for each subscale was examined using 
a Cronbach α. A Cronbach alpha greater than 0.70 is 
generally considered to indicate acceptable reliability; 
an α greater than .85 indicates good reliability. Fit statis-
tics were calculated for each activity measure in order to 
test how well the hypothesized group of items performed 
as a measure of the activity domain; values of greater 
than 0.95 are considered to be acceptable and an indica-
tor of fit to the model.27

Descriptive statistics (frequencies, means, and stan-
dard deviations) were calculated for demographic and 
health characteristics and to assess participants’ adher-
ence to the self-care activities. Differences between self-
care adherers and nonadherers on demographics and 
other health-related characteristics were conducted 
using t tests and cross tabulations. The c2 statistic was 
used to determine statistically significant differences 
between adherers and nonadherers on variables with 
more than 2 categories. The Pearson c2 statistic was used 
for dichotomous variables. Results are reported as per-
centages for categorical variables or means with stan-
dard deviations for continuous variables (age and years 
with hypertension). Significance was set at α ≤ 0.05.
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RESULTS
Demographic and health-related characteristics of 

the sample (n = 186) are shown in Table 2. Participants 
ranged in age from 22 to 88 years and were predomi-
nantly female. One-fourth had a 4-year college degree 
or better. A large percentage had taken some college 
courses or had a 2-year degree (39.8%). One-third 
earned $50 000 or more in income. In terms of health, 
most rated their health as good to excellent (76.9%), 
despite having lived with hypertension for a mean of 
approximately 14 years. One-fifth were normal weight; 
one-third were overweight, and the rest were obese 
based on BMI. Approximately 11% of par-
ticipants did not have health care insurance.

All self-care domains had acceptable to 
good Cronbach α’s, indicating that the scale 
is consistent and reproducible for use with 
community-based populations: medication 
(0.84), low-salt diet (0.74), weight manage-
ment (0.87), and alcohol use (0.88). Fit sta-
tistics were calculated for the 4 of the 6 activ-
ity domains that contained more than 2 
items. The fit statistic values were above 0.95 
for the medication, weight management, and 
alcohol domains indicating that the items as 
a group were a good measure of that activity; 
the fit statistics were below the acceptable 
level for the low-salt diet domain.

The prevalence rates of individual hyper-
tension self-care activities are shown in Table 
3. More than half of the sample (58.6%) 
reported being adherent to hypertension med-
ication protocols. Less than one-fourth were 
following a low-salt diet on most days of the 
week. More than half (52.2%) were engaging 
in physical activity and some exercise on most 
days of the week. Three-fourths were non-
smokers. Only 30% of participants followed 
good weight management practices. Two-
thirds abstained from drinking any alcohol.

In bivariate analyses, we compared adher-
ers and nonadherers on demographic and 
health-related characteristics (Tables 4 and 
5). Individuals who adhered to medication 
protocols differed significantly from those 
who reported not adhering on multiple char-
acteristics. Medication adherers were more 
likely to be older (mean age, 55.8 vs 49.0 
years), and a larger proportion of adherers 
were women (78.9% vs 61.0%). Nonadherent 
participants were more likely to be uninsured 
(17.7% vs 6.3%) as compared to those who 
adhered to medication regimens. Adherers 
and nonadherers did not differ on socioeco-
nomic factors such as home ownership, edu-
cation, or income.

Participants who adhered to low-salt diet practices 
had greater mean years with hypertension (17.3) than 
nonadherers (11.5). The only differentiating factor for 
physical activity adherence was related to health insur-
ance status. Participants who reported engaging in phys-
ical activity were significantly more likely to be unin-
sured (16.5%) as compared to those who were not 
physically active (5.6%).

Nonsmokers were older, more likely to be women, 
and own their home (Table 5). Education levels differed 
between smokers and nonsmokers. Each additional level 
of education had a lower percentage of smokers, and this 

Table 2. Demographic and Health Characteristics of Study 
Participants (n=186)

 %

Age, y (mean, 52.98 SD ± 16.02)
22-34 14.5
35-49 28.0
50-64 31.2
65-88 26.3

Gender 
Women 71.5
Men 28.5

Marital status
Married 35.5
Never married 17.5
Divorced, separated, widowed 46.8

Live alone 
Yes 19.4
No 80.6

Own home 
Yes 53.0
No 47.0

Household income
≤$10,000 18.8
$10 000-49 999 47.3
≥$50 000 33.9

Education
High school degree, GED, or less 34.4
Some college or 2-year degree 39.8
4-year degree or above 25.8

Self-rated health
Good to excellent self-rated health 76.9
Fair or poor self-rated health 23.1

Years with hypertension (mean, 12.76 SD ± 11.13)
<10 46.8
≥10 53.2

Body mass index (BMI)
Normal weight (BMI <25.0) 20.1
Overweight (BMI ≥25.0 but <30.0) 32.6
Obese (BMI ≥30.0 but <40.0) 35.3
Extremely obese (BMI ≥40.0) 12.0

Uninsured
Yes 11.3
No 88.7

Abbreviation: GED, General Education Development.
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was statistically significant. Participants who had been 
living with hypertension longer were more likely to be 
nonsmokers (mean, 13.8 vs 9.6 years). More than 3 

times as many uninsured participants were smokers 
(23.4% vs 7.2%).

The only statistically significant factors that differen-
tiated participants who practiced good weight manage-
ment principles from those who did not were living 
alone (28.6% as compared to 15.4%) and owning one’s 
home (70.9% vs 45.3%).

Older participants (mean age, 57.2 vs 45.2 years) and 
those who were women (81.8% vs 52.3%) were more 
likely to abstain from alcohol. Alcohol abstainers had 
been living with hypertension longer than participants 
who drank alcohol (14.9 years as compared to 8.8 years). 
Those who drank alcohol were more likely than 

Table 4. Differences Between Adherers and Nonadherers to Medication, Low-salt Diet, and Physical 
Activity Behaviors for Demographic and Health Characteristicsa

Medication Adherence Low-Salt Diet Physical Activity

 
Adherers  
(n = 109)

Non-
adherers 
(n = 77)

Adherers 
(n = 41)

Non-
adherers  
(n = 145)

Adherers 
(n = 97)

Non-
adherers 
(n = 89)

Age, y (mean [SD]) 55.8 (15.9) 49.0 (15.5)b 56.2 (17.0) 52.1 (15.7) 51.1 (15.9) 55.1 (16.0)
Gender

Female 78.9  61.0b 82.9 68.3 72.2 70.8
Male 21.1 39.0 17.1 31.7 27.8 29.2

Marital status
Married 36.7 33.8 29.3 37.2 34.0 37.1
Never married 14.7 21.1 14.6 18.6 19.6 15.7
Divorced, separated, widowed 48.6 44.2 56.1 44.1 46.4 47.2

Live alone 
Yes 23.9 13.0 29.3 16.6 19.6 19.1
No 76.1 87.0 70.7 83.4 80.4 80.9

Own home 
Yes 57.4 46.7 55.0 52.4 50.5 55.7
No 42.6 53.3 45.0 47.6 49.5 44.3

Household income
<$10 000 19.3 18.2 22.0 17.9 17.5 20.2
$10,000-49 999 45.0 50.6 41.5 49.0 51.5 42.7
≥$50 000 35.8 31.2 36.6 33.1 30.9 37.1

Education 
High school or less 33.9 35.1 36.6 33.8 33.0 36.0
Some college or 2-year degree 36.7 44.2 31.7 42.1 41.2 38.2
4-year degree or better 29.4 20.8 31.7 24.1 25.8 25.8

Self-rated health 
Good to excellent 72.5 83.1 82.9 75.2 79.4 74.2
Fair or poor 27.5 16.9 17.1 24.8 20.6 25.8

Years with hypertension, mean (SD) 13.9 (12.1) 11.2 (9.5) 17.3 (13.9) 11.5 (9.9)c 11.5 (10.6) 14.1 (11.5)
Body mass index 

Normal weight (BMI <25) 25.2 13.0 19.5 20.3 18.9 21.3
Overweight (BMI ≥25 but <30) 28.0 39.0 36.6 31.5 29.5 36.0
Obese (BMI ≥30 but <40) 34.6 36.4 34.1 35.7 41.1 29.2
Extremely obese (BMI ≥40) 12.1 11.7 9.8 12.6 10.5 13.5

Uninsured
Yes 6.4  18.2c 4.9 13.1 16.5 5.6c

No 93.6 81.8 95.1 86.9 83.5 94.4
a All values are percentages except where noted.
b Significant at p < .01.
c Significant at p < .05.

Table 3. H-SCALE Prevalence Rates (n = 186)

Self-care Activity %

Medication adherence 58.6
Low-salt diet adherence 22.0
Physical activity 52.2
Nonsmoking 74.7
Weight management 30.1
Alcohol abstinence 65.1
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abstainers to have never married (27.7% vs 12.4%) and 
to be uninsured (23.1% vs 5.0%).

DISCUSSION
The H-SCALE survey instrument demonstrated 

good face validity and reliability for the 6 self-care 
activity domains for hypertension. In this sample of 
African American adults, the prevalence rates of recom-
mended hypertension self-care activities were greater 
than 50% for behaviors related to medication adherence, 
physical activity, not smoking, and alcohol abstinence. 
Rates were much lower for self-care activities relating to 

following a low-salt diet and managing or losing weight.
Most participants were adherent to medication proto-

cols on all days of the week. However, some reported 1 
or 2 days per week where they consistently did not take 
their medication. Studies have indicated that African 
Americans are more likely to be prescribed diuretics and 
to complain of frequent urination as interfering with 
other activities.10 Anecdotally, this explanation is consis-
tent with conversations with these participants and other 
related studies with African Americans.28 Only 5% of the 
sample were not taking medication at all even though it 
had been prescribed. The finding that older adults are 

Table 5. Differences Between Adherers and Nonadherers to Nonsmoking, Weight Management 
Activities, and Alcohol Abstinence for Demographic and Health Characteristicsa

Nonsmoking weight Management Alcohol Abstinence

 
Adherers  
(n = 139)

Non-
adherers  
(n = 47)

Adherers  
(n = 56)

Non-
adherers (n 

= 130)
Adherers 
(n = 121)

Non-
adherers 
(n = 65)

Age, y (mean [SD]) 54.9 (16.2) 47.3 (14.4)b 55.6 (16.5) 51.8 (15.7) 57.2 (15.7) 45.2 (13.7)b

Gender
Female 75.5  59.6c 73.2 70.8 81.8  52.3b

Male 24.5 40.4 26.8 29.2 18.2 47.7
Marital status

Married 36.7 31.9 39.3 33.8 37.2  32.3c

Never married 14.4 27.7 16.1 18.5 12.4 27.7
Divorced, separated, widowed 48.9 40.4 44.6 47.7 50.4 40.0

Live alone 
Yes 22.3 10.6 28.6  15.4c 19.8 18.5
No 77.7 89.4 71.4 84.6 80.2 81.5

Own home 
Yes 59.4  33.3b 70.9  45.3b 55.8 47.6
No 40.6 66.7 29.1 54.7 44.2 52.4

Household income
<$10 000 16.5 25.5 12.5 21.5 22.3 12.3
$10 000-49 999 48.9 42.6 46.4 47.7 45.5 50.8
≥$50 000 34.5 31.9 41.1 30.8 32.2 36.9

Education 
High school or less 30.9  44.7c 28.6 36.9 38.0 27.7
Some college or 2-year degree 38.8 42.6 37.5 40.8 38.0 43.1
4-year degree or better 30.2 12.8 33.9 22.3 24.0 29.2

Self-rated health 
Good to excellent 79.1 70.2 80.4 75.4 73.6 83.1
Fair or poor 20.9 29.8 19.6 24.6 26.4 16.9

Years with hypertension, mean (SD) 13.8 (11.8) 9.6 (8.1)b 13.7 (11.7) 12.4 (10.9) 14.9 (11.7) 8.8 (8.7)b

Body mass index 
Normal weight (BMI <25) 19.7 21.3 23.6 18.6 18.5 23.1
Overweight (BMI ≥25 but <30) 30.7 38.3 32.7 32.6 29.4 38.5
Obese (BMI ≥30 but <40) 36.5 31.9 36.4 34.9 36.1 33.8
Extremely obese (BMI ≥40) 13.1  8.5  7.3 14.0 16.0  4.6

Uninsured
Yes  7.2  23.4b 6.9 13.1  5.0  23.1b

No 92.8 76.6 93.1 86.9 95.0 76.9
a All values are percentages except where noted
b Significant at p < .01.
c Significant at p < .05.
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more likely to be adherent to blood pressure medication 
regimens is consistent with previous research.29 Our 
finding that women were more likely to be adherent with 
medication regimens than men is inconsistent with other 
research.30 However, this sample had relatively few male 
participants.

Slightly more than half the sample reported engaging 
in at least 30 minutes of physical activity plus doing 
some other specific forms of exercise. This rate is sub-
stantially higher than other activity rates reported in the 
literature for adults, and African American adults in par-
ticular.31 While this finding is very positive, the criterion 
for activity that we have specified is still potentially less 
than what is recommended for individuals to lose 
weight.32 In this sample, 75% of participants were over-
weight or obese, yet weight status was unrelated to self-
care activities. Losing just 5% to 10% of body weight 
can have a positive effect on blood pressure.33 The latest 
research indicates that overweight and obesity in older 
adults is largely unmentioned by health care providers, 
suggesting that physicians may need to increase their 
communication with patients about their weight status.34 
Overweight African Americans are less likely to accu-
rately perceive their weight status and overweight 
African American women underestimate their risk for 
chronic illness.35,36

Of concern is the low prevalence rate associated with 
eating a low-salt diet in this sample. Eating a low-salt 
diet is highly effective in reducing blood pressure and 
risk of stroke,37 yet research with national samples indi-
cates an overall decline in rates of adherence with low-
salt diets among individuals with hypertension. This 
finding is especially notable among non-Hispanic 
blacks, who were 39% less likely than non-Hispanic 
whites to be following the DASH diet.6 A recent study 
conducted with African Americans in North Carolina 
reported that many participants believed there were 
health benefits and few barriers to eating healthy but that 
only one-third were knowledgeable about foods that 
were high in salt content.14 African Americans may need 
more specific instructions from their health care provid-
ers as to which processed foods to avoid and how to cut 
down on salt when cooking traditional foods.38 Some 
caution must be exercised when interpreting this mea-
sure. The Cronbach α was 0.74, which is above the con-
ventional cutoff of 0.70, indicating acceptable levels of 
reliability. However, the values for the fit indices were 
lower than desired. The sample had a very low preva-
lence of adherence to low-salt diet activities (22%), 
which may contribute to the poor fit. Further exploration 
at the item level and among subgroups is needed.

Rates of smoking in this sample were associated with 
socioeconomic status. Rates of smoking declined with 
greater levels of education, and nonsmokers were more 
likely to own their own home, a standard measure of 
wealth. Based on education, the participants in this 

study have a higher socioeconomic status than national 
averages for African Americans (approximately 26% 
have a bachelor’s degree or higher as compared to 20% 
of African Americans in the United States).39 In low-
income African Americans, older age was a predictor of 
smoking, whereas older adults in our sample were less 
likely to smoke.40 Again, this finding may reflect the 
higher education level of the participants. Education is 
important to assess when discussing smoking cessation 
with African Americans, as individuals with less educa-
tion have greater difficulty quitting smoking. Thus, more 
attempts may be needed before achieving cessation.41

Following good weight management practices was 
more likely to occur among participants who lived alone. 
This result suggests that African Americans may find it 
difficult to sustain good self-care practices when resid-
ing among other family members, perhaps experiencing 
negative behavioral support from family members 
around these self-care activities.16

Findings indicate that this sample had high rates of 
alcohol abstinence, which is consistent with statewide 
statistics for African Americans in North Carolina.42 
Heavy alcohol intake has been empirically linked to 
hypertension.43 Moderate drinking as compared to absti-
nence has been associated with reduced risk for coro-
nary artery disease and related mortality, but not among 
African Americans.44 However, no recommendations 
exist to suggest that abstainers should begin drinking 
alcohol for health benefits, and it is unclear whether con-
sumption of alcohol is appropriate for those with hyper-
tension and taking medication. Alcohol abstinence in 
this sample may be related to the high level of religious 
participation associated with African Americans and 
with the study setting in the “Bible Belt” region in the 
southern United States.45 Eighty percent of participants 
reported that they were currently a member of a black 
church (data not shown).

Lack of health insurance was related to nonadher-
ence on 3 activities (medication, nonsmoking and alco-
hol use). Medication adherence is cost sensitive and 
those without health insurance are less likely to receive 
treatment.46 Minority and urban populations who are 
uninsured are more likely to have uncontrolled blood 
pressure.47 With respect to smoking and alcohol use, the 
uninsured may experience greater stress and manage 
that stress with smoking and alcohol use.48 These issues 
are more difficult to address because individuals without 
insurance have fewer interactions with the health care 
system when behavioral counseling could be provided.

Strengths and Limitations
This study is the first to comprehensively assess 

JNC7 recommended hypertension self-care activities. 
Overall, the H-SCALE survey instrument was reliable 
and demonstrated preliminary validity with this sample 
of African Americans with hypertension. Importantly, 
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the H-SCALE distinguishes between weight manage-
ment practices and activities related to eating a low-salt 
diet. The format of the survey will facilitate future 
research on the relative contribution of each of these 
self-care activities towards blood pressure control, an 
area that is currently missing from the literature.

The study sample was diverse in terms of age and 
socioeconomic status. However, participants were pri-
marily from an urban, southern city, and the findings 
from this study may not be applicable to African 
Americans from other geographic regions or rural areas.

This study was a cross-sectional design and thus cau-
sality cannot be determined. Participants self-selected to 
participate in the study. People who volunteer to be in 
research studies may be different from those who do not 
volunteer, which would bias the results. Participants 
were recruited from a wide variety of venues and loca-
tions in an effort to reduce that bias as much as possible. 
We did not verify participants’ reports of a diagnosis of 
hypertension except by recording their hypertensive 
medications. We collected no clinical markers such as 
blood pressure or nutrient intakes so we cannot validate 
participants’ reported self-care activities with objective 
measures, or with actual blood pressure control. There 
may be a response bias related to stigma in data col-
lected about alcohol and tobacco use, which would 
result in an overestimate of the number of participants 
who are abstinent or nonsmokers. These participants 
may report higher levels of physical activity than the 
general population, as 16% of the sample was recruited 
from area YMCAs, where people were attending exer-
cise classes and engaging in other activities.

CONCLUSION
Evidence exists for the positive influence of self-care 

activities on controlling blood pressure. Better adher-
ence to self-care behaviors is one important way to close 
the gap on hypertension and stroke-related health dis-
parities experienced by African Americans. This explor-
atory study provided evidence for a new survey instru-
ment to assess hypertension self-care activities based on 
current clinical recommendations for hypertension man-
agement. The measure was tested with a community-
based sample of diverse African Americans. Future 
research will validate the H-SCALE activities with 
actual blood pressure to establish concurrent validity. 

The H-SCALE is a short, simple-to-administer mea-
sure that can be used in clinical settings to provide use-
ful information to health care providers about patients’ 
self-care activities, thus creating opportunities for dis-
cussion and intervention. In particular, the H-SCALE 
offers clinicians a more nuanced understanding of 
patients’ medication practices that may provide insight 
into patient issues with blood pressure control. Further 
the prevalence rates from this study suggest that primary 
care providers should focus their counseling efforts to 

help African American patients practice weight manage-
ment techniques and follow a low-salt diet. Referrals to 
a dietician or nutritionist, when feasible, may improve 
adherence to these self-care activities. These findings 
suggest that health care providers may want to consider 
obtaining further information about self-care activities 
from patients with uncontrolled hypertension.

Note: For instructions, scoring, and the complete 
version of the H-SCALE, please contact the correspond-
ing author.
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Renal Disease in an Urban HIV Population in 
the Era Prior and Following the Introduction 
of Highly Active Antiretroviral Therapy
Andrew Bohmart, MD; Godfrey Burns, MD

INTRODUCTION

The association of human immunodeficiency virus 
(HIV) and renal disease has been known for more 
than 20 years.1,2 The pathology and outcome of renal 

disease in HIV-infected individuals differ depending on 
racial background. Black patients in the United States are 
more likely to have HIV-associated nephropathy (HIVAN), 
develop end-stage renal disease, and have a renal related 
cause of death.3,4  In addition to HIVAN, a number of other 
renal diseases occur in HIV-infected patients, such as non-
collapsing focal segmental glomerulosclerosis (NCFSGS), 
immune complex glomerulonephritis, membranous 
nephropathy, and interstitial nephritis.5-7

Several studies have chronicled the prevalence, clini-
cal features, and risk factors for renal disease in HIV 
patients; however, few reports have included large 

numbers of patients who underwent a kidney biopsy. A 
recent study on the spectrum of renal disease in 152 
HIV-infected patients focused specifically on patients 
biopsied between 1995 and 2004, a time period predom-
inantly after the initiation of combination antiviral regi-
mens, commonly referred to as highly active antiretrovi-
ral therapy (HAART).6

The frequency and type of HIV-related renal diseases 
have varied depending on the population and geographic 
area studied. In African Americans, genetic studies have 
shown that polymorphisms in the MYH9 gene are asso-
ciated with HIVAN.8 Recently, it has been suggested, 
though not well documented, that HIVAN is less com-
mon than originally described in this group.9-11

Our study reports data on 108 patients undergoing 
renal biopsy at a single center from 1985 to 2006. This 
time span allows for a comparison of patients across 2 
eras, the pre-HAART and HAART periods. The study’s 
objective is to document the differences in clinical pre-
sentation and pathological findings between both eras. 
The data may also help to ascertain changes in physician 
practice patterns from one era to the next.

METHODS

background
This retrospective study includes all HIV-infected 

patients who underwent kidney biopsy in a metropolitan 
tertiary care center in the northeastern United States 
between January 1, 1985, and January 1, 2007. The deci-
sion for kidney biopsy was made by the primary nephrol-
ogist as part of the patient’s clinical care. In all cases, the 
patients either had more than 500 mg protein per 24-hour 
urine collection or abnormal renal function. This study 
was approved by the local institutional review board.

Measures
The following baseline demographic and clinical vari-

ables at the time of renal biopsy were assessed: age, sex, 
race, presence of diabetes mellitus, hypertension, history 
of intravenous drug use, coinfection with hepatitis B or C, 
total blood CD4 cell count, HIV-1 viral load, kidney size 
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Renal disease related to human immunodeficiency virus 
(HIV) has been a past and present burden on the HIV posi-
tive community, both in the United States and worldwide. 
Previously, focus has been on the impact of HIV-associated 
nephropathy (HIVAN) on the black population. This paper 
presents a large renal biopsy series of 108 HIV patients from 
an urban setting with early renal dysfunction. The purpose 
of the paper is to highlight clinical characteristics and epi-
demiological changes in HIV-related renal disease between 
2 distinct time periods: pre- and postintroduction of highly 
active antiretroviral therapy. Our data show a persistence of 
HIVAN in the black HIV US population and, in addition, an 
increase in other renal diseases in that population. These 
findings are discussed in regard to current and future HIV 
renal disease management.
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by ultrasound, use of angiotensin-converting enzyme 
inhibitors (ACEIs) or angiotensin receptor blockers 
(ARBs) at the time of biopsy, proteinuria from a 24-hour 
urine collection, serum creatinine, and estimated glomer-
ular filtration rate (eGFR) using the 4-variable 
Modification of Diet in Renal Disease equation.12

The data were stratified by diagnosis and by time of 
renal biopsy. Three separate diagnostic groups were 
formed: HIVAN, NCFSGS, and other (non-HIVAN and 
non-NCFSGS diagnoses). The NCFSGS group was cre-
ated on the basis that it was the most common non-
HIVAN diagnosis. The time of renal biopsy was divided 
into 2 groups: pre-HAART therapy and postintroduction 
of HAART therapy. 

Renal biopsy
Renal tissue from percutaneous renal biopsy was 

examined using light microscopy, immunofluoures-
cence, and electron microscopy. A diagnosis of HIVAN 
was made based on features described by D’agati et al.13 
Other diagnoses were made using well-established his-
tologic features previously described.

Statistical Analyses
All statistical analyses were performed using JMP soft-

ware (SAS Institute, Cary, North Carolina). Demographic 
and clinical characteristics were compared between groups 
based on the diagnosis of HIVAN, NCFSGS, other (the 
group of non-HIVAN, non-NCFSGS patients) and 

between pre-HAART and post-HAART eras. Comparisons 
of continuous variables between groups used analysis of 
variance and are presented with the mean and standard 
deviation. The c2 test was used for discrete data.

RESULTS
One hundred eight patients underwent renal biopsy in 

the years from 1985 to 2006. HIVAN was found in 75 
patients (69.4%) and was the predominant lesion. The 
second most common lesion was NCFSGS, 11 (10.2%). 
The other lesions (20.4%) were as follows: 8, membra-
nous nephropathy; 5, membranoproliferative glomerulo-
nephritis; 2, chronic interstitial nephritis; 1 each of IgA 
nephropathy, minimal change disease, chronic glomeru-
lonephritis, focal glomerulonephritis, diabetic nephropa-
thy, glomerulosclerosis, and acute tubular necrosis.

The clinical characteristics of patients grouped as 
pre-HAART and HAART are presented in Table 1. The 
patients were similar with regard to gender, hyperten-
sion, hepatitis B surface antigen status, hepatitis C anti-
body reactivity, kidney size, proteinuria, mean serum 
creatinine, CD4 count. Among blacks in the HAART era, 
there was a significant decrease in HIVAN, 89.7% to 
67.4%, and an increase in other diagnoses, 3.5% to 
23.3% (Figure).

Also, a significant increase in diabetes was noted in 
the HAART era, 9.9% compared to 0. In pre-HAART 
compared to HAART, patients were biopsied at a younger 
mean age, 35.7 years compared to 40.4 years (p = .002). 

Table 1. Characteristics of Patients by Era: Pre Highly Active Antiretroviral Therapy (HAART) vs HAART

 
Pre-HAART Era

(n = 37)
HAART Era

(n = 71) p

Human immunodeficiency virus–associated nephropathy 33 (89.2%) 42 (59.2%) .0013
Noncollapsing focal segmental glomerulosclerosis 2 (5.4%) 9 (12.7%) .24
Other 2 (5.4%) 20 (28.7%) .005
Mean age, y (SD) 35.7 (7) 40.4 (7.4) .002
Men 33 (87.9%) 63 (87.3%) .94
Women 4 (12.1%) 8 (12.7%)
Black 29 (78.4%) 43 (60.6%) .06
Hispanic 7 (18.9%) 12 (16.9%) .79
White 1 (2.7%) 16 (22.5%) .007
Hypertension 4 (10.8%) 11 (15.5%) .5
Diabetes mellitus 0 7 (9.9%) .05
Hepatitis B surface antigen positive 3 (8.1%) 11 (15.5%) .28
Hepatitis C antibody reactive 12 (32.4%) 16 (22.5%) .27
Injection drug use 8 (21.6%) 13 (18.3%) .68
Mean right kidney size, cm (SD) 11.71 (1.41) 11.97 (1.47) .41
Mean left kidney size, cm (SD) 11.63 (1.46) 12.06 (1.35) .17
Mean proteinuria, g/d (SD) 5.46 (5.33) 6.35 (6.2) .47
Mean serum creatinine, mg/dL (SD) 2.56 (2.19) 2.6 (1.8) .92
Mean estimated glomerular filtration rate, mL/min/1.73m2 (SD) 69.4 (41.7) 57 (38.1) .13
Mean CD4 count, cells/mm3 206.5 (319.4) 211.1 (222) .93
Mean HIV-1 viral load, copies/mL NA 181 000 (202 000) NA
On angiotensin-converting enzyme inhibitor or angiotensin 
  receptor blocker prior to biopsy 15 (40.5%) 37 (52.1%) .08
On HAART prior to biopsy NA 50 (70.4%) NA
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More white than black patients were biopsied in the 
HAART era and there was a trend toward decreasing per-
formance of biopsies of black patients in the HAART 
era. In the HAART era, there was a trend toward an 
increased use of ACEIs/ARBs.

In order to further evaluate the changes in renal pathol-
ogy and epidemiology over time and their association with 
the introduction of HAART, Table 2 compares patients 
biopsied pre HAART with patients biopsied in the HAART 
era who were and were not taking HAART. Regardless of 
whether or not the patient was taking HAART, there was a 
decrease in HIVAN and an increase in other diagnoses in 
the HAART era. In addition, in the HAART era fewer 
blacks were biopsied if they were taking HAART.

Diabetes as a comorbidity was observed only in the 
HAART era, and all of those patients were taking HAART. 
In the HAART era, an increased use of ACEIs/ARBs was 
noted among those taking HAART. Kidney size was sig-
nificantly smaller among those patients taking HAART. 

Table 3 shows the patient characteristics divided into 3 
histologic groups: HIVAN, NCFSGS, and other. No dif-
ferences were found among the groups in terms of age, 
gender, hypertension, diabetes, hepatitis B surface antigen 
status, injection drug use history, kidney size, proteinuria, 
mean serum creatinine, mean eGFR, mean CD4 count, 
ACEI/ARB use. The NCFSGS group had a lower viral 
load and a higher number of white patients than the 
HIVAN group. The “other” group had a lower number of 
black patients than the HIVAN group. No patients with 
hepatitis C were observed in the NCFSGS group.

DISCUSSION
In this 18-year study of HIV patients undergoing kid-

ney biopsy, the overall prevalence of HIVAN was 69.4%, 
with a larger percentage in the pre-HAART era com-
pared to the HAART era.

The large percentage of patients with HIVAN in the 
pre-HAART era, 89.2%, mirrors previous results in US 
populations with predominant black populations. In a 
review by Bourgoigne, 83% of HIV patients had lesions 
typical of HIVAN.14 These numbers are also similar to 
data on HIVAN in Africa, where the introduction of 
HAART has lagged; 83% of HIV patients who under-
went a renal biopsy in a South African study had the 
diagnosis of HIVAN, although other studies do not con-
firm these results.15,16 In the HAART era, a recent study 
showed a HIVAN prevalence of 34.9%; our study noted 
a HAART prevalence of 59.2%.6

Our study demonstrates a decreasing number of 
blacks with HIVAN in the HAART era. This decrease in 
HIVAN is matched by an increase in other renal diagno-
ses, yet HIVAN remains the dominant finding in the 
HAART era, even among patients taking HAART. 

The lack of an association between the use of 
HAART and changes in renal pathology, as observed in 
Table 2, suggests other factors besides HAART may be 
playing a role. A greater emphasis on control of protein-
uria and blood pressure reduction may have contributed 
to the changes in renal diagnoses. However, in our study, 
the use of ACEIs/ARBs, as with HAART, did not show 
an association with the various renal diagnoses. 

A change in practice patterns over time could account 
for the change in renal pathology—the possibility that 
nephrologists were not selecting patients for biopsy who 
clinically had HIVAN. The lack of any difference over 
time in standard clinical measures such as proteinuria, 
CD4 count, and kidney size goes against this.

The trend toward increased biopsies of whites and 
decreased biopsies of blacks may reflect a change in prac-
tice patterns. Nephrologists may have assumed that present-
ing black patients had HIVAN and did not necessitate biop-
sies, and conversely, that white patients with unexplained 

Figure. Percentage of Black Patients With HIVAN, Noncollapsing Focal Segmental Glomerulosclerosis, 
and Other in the Pre–Highly Active Antiretroviral Therapy (HAART) and HAART Eras
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proteinuria or renal dysfunction required further investiga-
tion. While this may be true, it still does not explain the 
change in renal pathology over time because it was only 
among black patients that the changes occurred. 

A unique feature of this study is that kidney biopsies 
were done earlier than in previous studies.6,7 Among all 
patients, the mean serum creatinine and mean eGFR were 
2.6 mg/dL and 55.2 mL/min/1.73 m2, respectively. Our 
study suggests that early kidney biopsy is useful in estab-
lishing a diagnosis prior to significant renal impairment. 
Our finding of an association among HIV, HAART, and 
diabetes prevalence is in agreement with other studies.17

There are several limitations to this study. The study 
used retrospective observational data and therefore the 
effect of bias on the data was difficult to ascertain. Bias 
may have been introduced by primary providers’ 
nephrology referral patterns and the selection of patients 
for biopsy, both of which are affected by the lack of 
guidelines for HIV patients. Furthermore, misidentifica-
tion of racial lineage may have affected the data. Another 
limitation is the issue of medication adherence regard-
ing HAART and ACEIs/ARBs, as well as the lack of 
data regarding the timing of medication initiation. 

This study has important implications in the manage-
ment of HIV patients with renal disease. Although over 
time there have been decreasing numbers of HIVAN 
patients, large numbers of black patients still present with 
HIVAN. Despite the advancement in the scientific under-
standing of HIV and the improvement in HIV care, 
HIVAN remains the major nephropathy seen in a largely 
black HIV population. This may reflect a combination of 
a lack of medication access, poor medication adherence, 
as well as a lack of more efficacious prophylactic therapy 
prior to the advent of renal disease. The burden of HIVAN 
lays most heavily among blacks who already carry a dis-
proportionate burden of risk factors, such as diabetes and 
hypertension, associated with chronic kidney disease. 
Furthermore, any relief from possibly decreased rates of 
HIVAN in the HAART era has to be taken in the context 
of a growing number of other renal diagnoses. Worldwide, 
the epidemic of HIV continues to grow, especially in sub-
Saharan Africa where a large population of patients is at 
risk of HIV-related renal disease.18

In conclusion, our study demonstrates that in a US 
urban medical center, HIV-related renal disease, and in 
particular HIVAN, continues to impose a significant 

Table 2. Characteristics of Patients Taking and Not Taking HAART in Pre–Highly Active Antiretroviral 
Therapy (HAART) Era vs HAART Era

 

Pre-HAART 
Era

(n = 37)
(a)

HAART Era, Not 
Taking HAART

(n = 14)
(b)

HAART Era, 
Taking HAART

(n = 50)
(c) p

Human immunodeficiency virus–associated 
  nephropathy 33 (89.1%) 7 (50%) 33 (66%) .002, .01, 0.27
Noncollapsing focal segmental glomerulosclerosis 2 (5.4%) 1 (7.14%) 6 (12%) .81, .29, 061
Other 2 (5.4%) 6 (42.9%) 11 (22%) .001, .03, .12
Mean age, y (SD) 35.7 (7.0) 38.1 (5.9) 41.3 (8) .25, .001, .18 
Men 33 (89.2%) 12 (85.7%) 45 (90%) .73, .9, .65
Women 4 (10.8%) 2 (14.3%) 5 (10%)
Black 29 (78.4%) 10 (71.4%) 28 (56%) .6, .03, .3
Hispanic 7 (18.9%) 2 (14.3%) 10 (20%) .7, .9, .63 
White  1 (2.7%) 2 (14.3%) 12 (24%) .12, .006, .44
Hypertension 4 (10.8%) 1 (7.1%) 10 (20%) .01, .25, .26
Diabetes mellitus 0 0 7 (14%) 0, .02, .14
Hepatitis B surface antigen positive 3 (8.1%) 2 (14.3%) 6 (12%) .5, .56, .82
Hepatitis C antibody reactive 12 (32.4%) 4 (28.6%) 11 (22%) .79, .28, .61
Injection drug use 8 (21.6%) 3 (21.4%) 10 (20%) .99, .85, .91
Mean right kidney size, cm (SD) 11.71 (1.41) 12.78 (1.09) 11.64 (1.22) .02, .81, .005
Mean left kidney size, cm (SD) 11.63 (1.46) 12.88 (1.06) 11.73 (1.21) .01, .76, .004
Mean proteinuria, g/d (SD) 5.46 (5.33) 8.57 (5.68) 5.79 (6.29) .1, .8, .19
Mean serum creatinine, mg/dL (SD) 2.56 (2.19) 2.58 (1.85) 2.71 (1.84) .98, .73, .82
Mean estimated glomerular filtration rate, 
mL/min/1.73m² (SD) 69.38 (41.7) 54.08 (32.71) 54.86 (37.31) .25, .09, .95
Mean CD4 count, cells/mm³ 206.5 (47.8) 156.8 (81.7) 234.1 (248) .60, .67, .3
Mean HIV-1 viral load, copies/ml NA 135 551 (158 507) 181 529 (194 145) NA, NA, .58
On angiotensin-converting enzyme inhibitor or 
  angiotensin receptor blocker prior to biopsy 15 (40.5%) 4 (28.6%) 31 (62%) .43, .05, .03

(a) vs (b),  
(a) vs (c),  
(b) vs (c)
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burden on the HIV community. This study shows that 
while prevalence may be changing, HIVAN remains in a 
majority of patients. In addition, the HAART era pres-
ents new challenges: an increase in other renal diseases 
and an increase in comorbidities, such as diabetes, asso-
ciated with renal disease. The timing of biopsy should 
be investigated further to determine its effect on renal 
outcomes. Finally, more studies need to be done on 
interventions to prevent the onset of HIV-related renal 
disease and to prevent its progression.
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Table 3. Characteristics of Patients by Renal Diagnosis

 

Human 
Immunodeficiency 
Virus–Associated 

Nephropathy
(n=75)

(a)

Noncollapsing 
Focal Segmental 

glomerulosclerosis
(n = 11)

(b)

Other
(n = 22)

(c) p

Men 66 (88%) 9 (81.8%) 21 (96.5%) .57, .31., 02 
Women 9 (12%) 2 (18.2%) 1 (4.5%)
Black 55 (73.3%) 6 (54.6%) 11 (50%) .2, .04, .81
Hispanic 12 (16%) 1 (9.1%) 6 (27.3%) .55, .23, .23
White 8 (10.7%) 4 (36.4%) 5 (22.7%) .02, .14, .41 
Mean age, y (SD) 38.1 (7.9) 40.7 (7.3) 39.9 (6.6) .31, .35, .74
Hypertension 11 (14.7%) 1 (9.1%) 3 (13.6%) .62, .90, .71
Diabetes mellitus 4 (5.3%) 1 (9.1%) 2 (9.1%) .62, .52, 1
Hepatitis B surface antigen positive 10 (13.3%) 2 (18.2%) 2 (9.1%) .66, .6, .45
Hepatitis C antibody reactive 21 (28%) 0 7 (31%) .04, .73, .04
Injection Drug Use 16 (21.3%) 1 (9.1%) 4 (18.2%) .34, .75, .49
Mean right kidney size, cm (SD) 11.75 (1.49) 12.61 (1.23) 11.94 (1.3) .09, .62, .2
Mean left kidney size, cm (SD) 11.79 (1.43) 12.64 (1.41) 11.94 (1.2) .08, .68, .17
Mean proteinuria, g/day (SD) 6.13 (6.2) 6.2 (5.61) 5.53 (4.92) .97, .69, .76
Mean serum creatinine, mg/dL (SD) 2.58 (1.99) 2.65 (1.5) 2.57 (1.99) .91, .99, .91
Mean estimated glomerular 
  filtration rate, mL/min/1.73m² (SD) 62.2 (38.4) 40.9 (8.7) 53 (48.8) .49, .97, .57
Mean CD4 count, cells/mm³ 198 (289) 203 (170) 247 (182) .97, .47, .56
Mean HIV-1 viral load, copies/ml 257 000 (220 000) 6529 (7030) 135 000 (152 000) .02, .15, .09
On angiotensin-converting enzyme 
   inhibitor or   angiotensin receptor 

blocker prior to biopsy 40 (43.3%) 3 (27.3%) 9 (40.9%) .23, .33, .69
(a) vs (b), 
(a) vs (c), 
(b) vs (c)
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A Comparison of Tenofovir-Associated 
Renal Function Changes in HIV-Infected 
African Americans vs Caucasians
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Jennifer Cocohoba, PharmD

INTRODUCTION

Tenofovir disoproxil fumarate is the only nucleotide 
analog reverse-transcriptase inhibitor approved 
by the Food and Drug Administration for treating 

human immunodeficiency virus (HIV) infection. Clinical 
studies have demonstrated its potency in suppressing HIV 
viral load and in stimulating immunologic recovery as 
measured by CD4+ cell counts.1 The current antiretroviral 
treatment guidelines developed by the US Department of 
Health and Human Services list tenofovir as one of the 
components recommended for inclusion in initial regi-
mens for antiretroviral-naive patients.2

Since the introduction of tenofovir in 2001, a number 
of case reports have revealed a potential association with 
renal toxicity. The exact pathophysiology behind tenofo-
vir-related renal toxicity remains unclear. Its potential 
manifestations include an increase in serum creatinine, 
hypophosphatemia, glucosuria, hypokalemia, protein-
uria, and renal tubular acidosis. The reported signs and 
symptoms are most frequently consistent with proximal 
tubular dysfunction or, occasionally, Fanconi syndrome. 

Although most of the effects were reversible upon dis-
continuation of tenofovir, the clinical outcomes could be 
serious and life threatening.3-9

Multiple studies have assessed the impact of tenofo-
vir on renal function and have attempted to identify 
potential risk factors for tenofovir-associated nephro-
toxicity.10-15 These contributing factors may include 
reduced kidney function at baseline, concomitant use of 
ritonavir or didanosine, diabetes, low body weight, older 
age, coadministration of other nephrotoxic medications, 
and low baseline CD4 count.3,12,14,15

African Americans, a group which accounts for 
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in this manuscript. Dr Cocohoba has received one-time 
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Background: The effects of tenofovir on renal function have 
been measured in multiple studies. Although African Ameri-
cans are at a higher risk of developing chronic kidney dis-
ease, there are limited data examining the influence of race 
on tenofovir-related nephrotoxicity.

Methods: This was a retrospective study of human immu-
nodeficiency virus (HIV)–infected patients at a university-
affiliated HIV clinic who were prescribed tenofovir between 
July 1, 2001, and January 31, 2009. The primary outcome 
was mean change in creatinine clearance. Secondary end-
points assessed the odds of tenofovir discontinuation sec-
ondary to nephrotoxicity, and prevalence of grade 2 to 4 
serum creatinine elevation and hypophosphatemia during 
treatment.

Main Findings: A total of 65 African American and 186 Cau-
casian patients were included. There were no statistically 
significant differences in mean change in creatinine clear-
ance, as estimated by the Cockcroft-Gault (–14.2 mL/min 
vs –15.9 mL/min [P = .525]) and modification of diet in renal 
disease formulas (-17.2 mL/min/1.73 m2 vs -15.6 mL/min/1.73 
m2 [P = .585]) between African Americans and Caucasians. 
Rates of tenofovir discontinuation secondary to nephro-
toxicity were 6.2% and 1.6%, respectively (P = .076). Elevat-
ed baseline serum creatinine and female gender may be 
potential predictors for tenofovir discontinuation.

Conclusion: There were no statistically significant differenc-
es in tenofovir-related renal function changes by race as 
observed in our HIV patient population.
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approximately 45% of all new HIV diagnoses in the 
United States, are at a significantly higher risk of devel-
oping HIV-associated chronic kidney diseases compared 
with other groups.16-19 Once chronic kidney disease has 
developed, HIV-infected African Americans tend to 
progress to end-stage renal disease in a much faster 
manner than other racial groups.20 Despite this increased 
risk for renal disease, there is a lack of studies evaluat-
ing the influence of race on tenofovir-associated renal 
function changes.

METHODS
This was a retrospective observational study of 

patients seen for care at the 360: Positive Care Center 
and Women’s HIV Program at the University of 
California, San Francisco (UCSF). HIV-infected patients 
who self-identified as African American or Caucasian 
and were aged 18 years or older initiated tenofovir as a 
component of their antiretroviral regimen and had at 
least 1 follow-up visit with a physician, a nurse practi-
tioner, or a clinical pharmacist at the UCSF clinic during 
the period of July 1, 2001–January 31, 2009 were 
included. Other inclusion criteria included: availability 
of height (for calculation of ideal body weight), start 
date of tenofovir available in the electronic medical 
records, availability of at least 1 baseline serum creati-
nine level measured within 2 years prior to the initiation 
of tenofovir, and at least 1 subsequent serum creatinine 
level measured after tenofovir was started. Patients who 
required dialysis prior to the initiation of tenofovir were 
excluded from the evaluation. Patients who were taking 
tenofovir prior to the study, discontinued it for more 
than 90 days for reasons other than renal toxicity, then 
reinitiated it during the study period, were also included. 

All data were extracted from electronic medical records. 
The study was approved by the UCSF Committee on 
Human Research.

Estimated glomerular filtration rate (eGFR) or creati-
nine clearance (CrCl) may be a better estimate of renal 
function than serum creatinine.4,5 For this study, creatinine 
clearance was estimated by the Cockcroft-Gault equation, 
CrCl = [(140 – age) × weight (kg)] / (serum creatinine × 
72) (× 0.85 for females),21 and by the modification of diet 
in renal disease (MDRD) equation, eGFRMDRD

 = 186 × 
[serum creatinine]–1.154 × [age]–0.203 × [0.742 if patient is 
female] × [1.212 if patient is African American].22 Ideal 
body weight was used for the calculation.

The primary outcome measured in this study was the 
mean difference from baseline creatinine clearance to 
minimum creatinine clearance during tenofovir therapy. 
For each patient, the baseline creatinine clearance was 
calculated using the mean of 2 serum creatinines mea-
sured within 2 years prior to the start of tenofovir use. 
The minimum creatinine clearance was determined using 
the average of 2 maximum serum creatinine levels mea-
sured any time during tenofovir therapy. If there was only 
1 serum creatinine measurement within 2 years before or 
during treatment, the sole measurement was considered 
as the baseline or maximum value, respectively.12 The 
start date of treatment was defined as the date when the 
patients initiated tenofovir or a tenofovir-containing 
combination product for the first time or re-initiated a 
tenofovir-containing regimen after at least 90 days after 
halting tenofovir for a reason unrelated to any renal 
adverse effect. The end date of therapy was defined as the 
date of tenofovir discontinuation or the last documented 
HIV follow-up visit with a physician, a nurse practitio-
ner, or a pharmacist if the patients were still receiving 

Table 1. Characteristics of Study Participants

baseline Characteristics
African Americans

(N = 65)
Caucasians

(N = 186) P Value

Mean baseline age, y (± SD) 44.3 (8.7) 44.6 (9.3) .792
Gender, female, % 30 (46.2) 30 (16.1) <.001
Mean ideal body weight, kg (± SD) 65.0 (10.0) 70.9 (8.0) <.001
Mean baseline CD4, cell/mm3 (± SD) 244.3 (189.0) 306.0 (223.5) .048
Mean baseline HIV RNA, log/mL (± SD)a 4.2 (1.1) 3.8 (1.4) .062
Hypertension, % 18 (27.7) 34 (18.3) .107
Diabetes, % 4 (6.2) 9 (4.8) .746
Concurrent use of ritonavir, % 45 (69.2) 95 (51.1) .011
Mean baseline phosphate level, mg/dL (±SD)b 3.5 (0.7)

(n = 29)
3.7 (0.8)
(n =52)

.252

Mean baseline serum creatinine, mg/dL (± SD) 0.94 (0.24) 0.93 (0.18) .870
Mean baseline creatinine clearance by  
  Cockcroft Gault formula, mL/min (± SD)

91.3 (25.1) 102.3 (22.9) .001

Mean baseline creatinine clearance by  
  MDRD formula, mL/min/1.73 m2 (± SD)

107.5 (30.7) 94.1 (19.4) <.001

Abbreviations: MDRD, modification of diet in renal disease; SD, standard deviation.
a Only 48 African American subjects and 139 Caucasian subjects had baseline HIV RNA data available for analysis.
b Only 29 African American subjects and 52 Caucasian subjects had baseline phosphate levels available for analysis.



520 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 103, NO. 6, JUNE 2011

RACE AND TENOFOVIR-ASSOCIATED RENAL TOXICITY

tenofovir therapy at the end of the study period.
Secondary outcome measurements included an 

assessment of the odds of treatment discontinuation sec-
ondary to documented tenofovir-associated renal toxic-
ity, grade 2 to 4 elevations in serum creatinine, and 
grade 2 to 4 hypophosphatemia while on tenofovir treat-
ment. A grade 2 to 4 serum creatinine increase was 
defined as more than 1.5 times upper limit of normal, 
while the definition of grade 2 to 4 hypophosphatemia 
was 1.9 mg/dL of phosphate or less.23

A sample size of 64 patients per group was required 
to meet the power for detection of any difference based 
on a 2-sided α of .05 and b of .20. The sample size cal-
culation was based on a standardized effect size of 0.50, 
which was derived from a study by Goicoechea and col-
leagues.13 Continuous data were analyzed using the 
Student t test. The c2 test or Fisher exact test was per-
formed to compare categorical data. Univariate logistic 
regression analysis was used to assess the association of 
tenofovir discontinuation with patient characteristics 
such as race, gender, baseline age, baseline CD4 count, 
ideal body weight, hypertension, concurrent use of rito-
navir, total exposure of tenofovir, and baseline serum 
creatinine and phosphate levels. A multivariate model 
was constructed including a combination of covariates 
with face validity (age >50 y) and covariates with p < .1 
in the univariate logistic regression model. Data were 
analyzed using Stata version 10.0 (StataCorp, Texas).

RESULTS
A total of 459 patients were screened. Patients were 

excluded from the study if they had initiated tenofovir 
prior to the study inclusion dates (n = 116), if they had 
no follow-up visit available after initiation (n = 27), were 
lacking baseline data such as tenofovir start date or 
height (n = 35), did not have a baseline or subsequent 
creatinine levels during therapy (n = 27), or required 

dialysis at baseline (n = 3). After excluding for relevant 
criteria, 65 African American and 186 Caucasian 
patients were included in the analyses. Baseline charac-
teristics are listed in Table 1. There was a higher propor-
tion of females and lower mean ideal body weight repre-
sented in the African American group. African American 
participants had a lower CD4 cell count at study base-
line, and a higher proportion had a antiretroviral regi-
men that contained ritonavir. Although baseline serum 
creatinine levels were similar between both groups, 
African Americans and Caucasians had significantly dif-
ferent baseline creatinine clearance levels estimated by 
either Cockcroft-Gault formula or MDRD formula. The 
inconsistent results by using 2 different formulas could 
be explained by the inclusion of ideal body weight in the 
Cockcroft-Gault formula and the presence of a correc-
tion factor of 1.212 for African American subjects in the 
MDRD equation.

The mean exposure to tenofovir over the study period 
was 759.7 ± 637.9 days and 898.9 ± 695.4 days for 
African American and Caucasian patients, respectively 
(P = .158). There was no statistically significant differ-
ence in renal function between the 2 race groups as esti-
mated using the Cockcroft-Gault formula. The mean 
change from baseline creatinine clearance to minimum 
creatinine clearance levels during tenofovir therapy was 
–14.2 ± 17.4 mL/min in African Americans and –15.9 ± 
18.5 mL/min in Caucasians (P = .525). A similar result 
was observed using the MDRD formula to estimate cre-
atinine clearance (–17.2 ± 21.5 mL/min/1.73m2 in 
African Americans and –15.6 ± 18.9 mL/min/1.73m2 in 
Caucasians [P = .585]).

Only 4 out of 65 African Americans (6%) and 3 of 
186 Caucasians (2%) discontinued tenofovir secondary 
to renal toxicity (P = .076). Four patients (6%) in the 
African American group developed grade 2 to 4 serum 
creatinine elevations, while 6 patients (3%) in the 

Table 2. Factors Associated With Tenofovir Discontinuation Due to Nephrotoxicity

Univariate Analyses Multivariate Analysesa

Characteristics OR (95% CI) P Value OR (95% CI) P Value

Race, Caucasian: African American 0.25 (0.05-1.15) .075 0.59 (0.10-3.39) .554
Gender, male: female 0.22 (0.05-1.03) .054 0.09 (0.01-0.72) .024
Baseline serum creatinine, mg/dL 23.0 (0.62-851.97) .089 165.86 (2.26-12 191.97) .020
Baseline age, per 10 y 1.04 (0.46-2.37) .928 1.39 (0.25-7.66)b .702
Ideal body weight, kg 0.94 (0.87-1.02) .146 – –
Baseline CD4, per 100 cells/mm3 1.04 (0.75-1.45) .808 – –
Hypertension 1.55 (0.29-8.24) .606 – –
Concurrent use of ritonavir 4.93 (0.58-41.53) .143 – –
Tenofovir exposure, mo 0.99 (0.95-1.02) .450 – –
Baseline phosphate, mg/dL 1.66 (0.32-8.58) .546 – –

Abbreviations: CI, confidence interval; OR, odds ratio.
a Covariates included in the multivariable model included race, gender, baseline serum creatinine, and age.
b Baseline age greater than 50 years, per 10 years.
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Caucasian group had similar outcomes (P = .289). 
Among the subset of 24 African Americans and 72 
Caucasians who had at least 1 phosphate measurements 
during their tenofovir therapy, 2 African Americans 
(8%) and 13 Caucasians (18%) developed grade 2 to 4 
hypophosphatemia (P = .343).

Factors associated with tenofovir discontinuation 
secondary to nephrotoxicity are described in Table 2. In 
univariate analyses, none of the characteristics demon-
strated a statistically significant association with the out-
come, although African American race, elevated serum 
creatinine at baseline, and female gender demonstrated 
a trend towards association. In the multivariate logistic 
regression model, baseline serum creatinine and female 
gender were potential predictors for tenofovir-related 
kidney toxicity requiring treatment discontinuation, 
while race and older age did not seem to play a role.

DISCUSSION
Tenofovir-associated renal toxicity has been 

described in several reports. A retrospective study by 
Antoniou and colleagues reported that approximately 
4% of patients developed serum creatinine elevations by 
more than 0.5 mg/dL from baseline while receiving 
tenofovir.10 Several studies also identified mild but sig-
nificant declines in estimated creatinine clearance in the 
patients treated with tenofovir-containing regimen.11,12 
Goicoechea and colleagues observed a reduction in cre-
atinine clearance by 13.9 mL/min at week 48 in the 
patients who took tenofovir with boosted protease inhib-
itors, which was significantly greater than the creatinine 
clearance decreases in those not receiving tenofovir and 
those receiving tenofovir plus non–nucleoside reverse-
transcriptase inhibitors.13

Our retrospective chart review also demonstrated a 
mild decline in creatinine clearance in both African 
American and Caucasian HIV patients taking tenofovir 
as a part of their antiretroviral regimens, though no sta-
tistically significant difference was found between the 2 
groups. We did not find a a significant difference by race 
in the incidence of grade 2 to 4 serum creatinine eleva-
tions or hypophosphatemia, a common sign of proximal 
tubular damage associated with tenofovir.4-7 Of note, 
only a subgroup of patients were included in the latter 
analysis because serum phosphate level was not rou-
tinely obtained at our outpatient clinics. New data sug-
gest that tubular dysfunction may occur more frequently 
and may occur in absence of significant glomerular dys-
function.29 As a result, patients might be chronically los-
ing phosphate, protein, and glucose. The implications of 
chronic tubular dysfunction in HIV patients have yet to 
be determined.

Discontinuation of tenofovir due to renal toxicity 
occurred infrequently in our study. Only 7 out of 251 
patients (3%) stopped their tenofovir therapy secondary 
to nephrotoxicity. This figure is consistent with previous 

studies. Antoniou et al identified the rate of tenofovir 
discontinuation due to renal toxicity10 as 2.3%. Fux and 
colleagues reported 1.5% of patients developed renal 
toxicity and halted their tenofovir treatment.24 African 
American patients seemed to be more disposed to neph-
rotoxicity prompting tenofovir discontinuation than 
their Caucasian counterparts, although the rate differ-
ence was not statistically significant. In both univariate 
and multivariate regression analyses, race did not appear 
to be a significant predictor for tenofovir discontinua-
tion. Such findings were comparable to those of other 
tenofovir studies; however, African Americans’ greater 
tendency towards clinically relevant kidney toxicity 
should not be neglected.12,13,25

The results from the Surveillance Cohort Long-Term 
Toxicity Antiretrovirals (SCOLTA) project by Madeddu 
and colleagues listed older age as a potential risk factor 
for tenofovir-related nephrotoxicity.15 A recent pharma-
cogenetic study also identified an association between 
older age and kidney tubular dysfunction in patients 
receiving tenofovir.26 Conversely, several previous teno-
fovir studies revealed contradictory findings.10-13 Based 
on our data analysis, age greater than 50 years was not 
among the predictors for tenofovir discontinuation due 
to nephrotoxicity. The age of our patient population was 
not evenly distributed and the majority of patients in our 
study were relatively young.

Our study found that elevated serum creatinine at 
baseline was a risk factor for clinically relevant nephro-
toxicity after adjusting for gender, race, and age. Nelson 
and colleagues also found an association between high 
baseline serum creatinine levels and tenofovir-related 
nephrotoxicity, defined as serum creatinine levels greater 
than 2 mg/dL.14 Our findings reinforce the importance of 
baseline creatinine screening prior to tenofovir initiation. 
For patients with reduced kidney function at baseline, 
tenofovir dosing adjustment or alternative treatment 
should be considered. Once tenofovir treatment is started, 
close monitoring should be performed in order to prevent 
potential deterioration of their renal function.

According to several clinical trials, there seems to be 
no significant association between gender and renal 
function declines in tenofovir-treated patients.10-13 
Among 354 patients in the SCOLTA Project tenofovir 
cohort, 9 patients who developed creatinine elevations, 
characterized as at least 1.5 times the upper limit of nor-
mal, were all males.15 Though the rate of discontinuation 
was small, patients of both genders discontinued therapy 
in our study and female gender was a potential risk fac-
tor for tenofovir discontinuation due to renal toxicity in 
our multivariate analyses. In general, women are 45% 
more likely to develop chronic kidney disease than 
males, and among HIV-infected persons female gender 
has been shown to be significantly associated with devel-
opment of chronic kidney disease.18-20 Further studies are 
warranted to investigate the relationship between gender 
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and tenofovir-associated kidney toxicity, as well as its 
possible mechanisms.

Limitations of our study include its retrospective 
design, possible underestimation of tenofovir exposure, 
and lack of ability to measure treatment adherence due 
to the nature of chart review. Neither Cockcroft-Gault 
formula nor MDRD formula is well validated for use in 
individuals with HIV infection. In comparison with 
decreased creatinine clearance, albuminuria has been 
demonstrated to be a better predictor for poor renal out-
come, while the combined use of both tests is strongly 
predictive of progression to end-stage renal disease.27,28 
This study did not investigate the incidence of protein-
uria because urinalysis is not routinely performed at our 
outpatient clinics. Since this study was conducted, the 
standard of care has been changed to include obtaining 
baseline and yearly urinalysis on tenofovir-treated 
patients.30 Although hypophosphatemia was included as 
a secondary endpoint to detect renal tubular dysfunc-
tion, only 38.2% of subjects in our study had phosphate 
data available in their electronic medical records. In 
addition, the occurrence of tenofovir discontinuation 
secondary to nephrotoxicity might have been too low to 
provide enough power to detect a statistically significant 
difference between the 2 racial groups.

CONCLUSION
Our study is among the first to compare the renal 

function changes between African American and 
Caucasian HIV-infected patients receiving tenofovir. A 
significant difference in creatinine clearance changes 
was not detected between our groups. Future studies 
should be conducted to further investigate the impact of 
female gender on tenofovir-related kidney toxicity as 
well as the racial difference in the progression of kidney 
damage related to tenofovir.
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Salutary Effects of Hemodialysis on Low-Density 
Lipoprotein Proinflammatory and High-Density 
Lipoprotein Anti-inflammatory Properties 
in Patient With End-Stage Renal Disease
Nosratola D. Vaziri, MD, MACP; Kaveh Navab; Pavan Gollapudi; Hamid Moradi, MD; Madeleine V. 
Pahl, MD; Cyril H. Barton, MD; Alan M. Fogelman, MD; Mohamad Navab, PhD

INTRODUCTION

End-stage renal disease (ESRD) results in accel-
erated atherosclerosis and increased morbid-
ity and mortality from cardiovascular disease.1-4 

Atherogenic diathesis in chronic kidney disease is asso-
ciated with and largely due to oxidative stress, inflam-
mation, hypertension, and dyslipidemia.5-10 Oxidative 
stress and inflammation promote atherosclerosis via: 
(1) oxidation of low-density lipoprotein (LDL) and rem-
nant particles; (2) activation, adhesion, infiltration, and 
differentiation of monocytes and their transformation 
into foam cells in the artery wall; and (3) impairment 
of high-density lipoprotein (HDL)–mediated reverse 
cholesterol transport by lowering apolipoprotein (apo 
AI) and lecithin:cholesterol acyltransferase (LCAT) and 
limiting HDL interaction with adenosine triphosphate–
binding cassette transporter (ABCA1) transporter.11-16 
HDL protects against atherosclerotic plaque formation 
and progression by mediating reverse cholesterol trans-
port and exerting potent antioxidant, anti-inflammatory, 
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End-stage renal disease (ESRD) causes oxidative stress, 
inflammation, low-density lipoprotein (LDL) oxidation, high-
density lipoprotein (HDL) deficiency and accelerated ath-
erosclerosis. Uptake of oxidized LDL by macrophages results 
in foam cell and plaque formation. HDL mitigates athero-
sclerosis via reverse cholesterol transport and inhibition of LDL 
oxidation. ESRD heightens LDL inflammatory activity and sup-
presses HDL anti-inflammatory activity. The effect of hemodi-
alysis on the LDL and HDL inflammatory properties is unknown. 
By removing the potential pro-oxidant/proinflammatory 
uremic toxins, dialysis may attenuate LDL inflammatory and 
HDL anti-inflammatory properties. Conversely, exposure to 
dialyzer membrane and tubing and influx of impurities from 
dialysate can intensify LDL and HDL inflammatory activities. 
This study examined the effect of hemodialysis on LDL and 
HDL inflammatory activities. Plasma samples were obtained 
from 12 normal control and 26 ESRD patients before and after 
hemodialysis with (16 patients) or without (10 patients) hepa-
rinization. HDL and LDL were isolated and tested for mono-
cyte chemotactic activity in cultured endothelial cells. ESRD 
patients had increased LDL chemotactic activity, reduced 
HDL anti-inflammatory activity, paraoxonase and glutathione 
peroxidase levels, and elevated plasma IL-6 before dialysis. 
Hemodialysis partially improved LDL inflammatory and HDL 
anti-inflammatory activities and enhanced patients’ HDL 
ability to suppress their LDL inflammatory activity. The salutary 
effect on LDL inflammatory activity was significantly greater 
in patients dialyzed with than those without heparin. ESRD 
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heightens LDL inflammatory and impairs HDL anti-inflamma-
tory activities. Hemodialysis partially improves LDL and HDL 
inflammatory activities. The salutary effects of hemodialysis 
are in part mediated by heparin, which is known to possess 
lipolytic and antioxidant properties.

keywords: inflammation ■ cardiovascular ■ drugs ■ lipids 
■ kidney ■ atherosclerosis
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and antithrombotic actions.17-22 
Plasma apo AI, the principal apolipoprotein constitu-

ent of HDL and HDL cholesterol content, is signifi-
cantly reduced, and antioxidant and anti-inflammatory 
activities of HDL are markedly impaired in patients with 
ESRD.8,23-30 The reductions in plasma concentration of 
HDL and its antioxidant/anti-inflammatory activity can 
contribute to the atherogenic diathesis in this popula-
tion. In fact, heightened influx of oxidized lipids and 
lipoproteins and impaired HDL-mediated reverse cho-
lesterol transport have been shown to result in marked 
accumulation of neutral lipids in the artery wall and 
remnant kidney tissue and promote atherosclerosis, glo-
merulosclerosis, and tubulointerstitial damage in ani-
mals with chronic renal failure induced by subtotal 
nephrectomy.31,32

The effect of hemodialysis on the LDL and HDL 
inflammatory properties is unknown. By removing the 
potential pro-oxidant/proinflammatory uremic toxins, 
dialysis may attenuate LDL inflammatory activity and 
restore HDL anti-inflammatory properties. Conversely, 
exposure to dialyzer membrane and tubing, mechanical 
stress in the roller pump, and influx of impurities from 
dialysate compartment during hemodialysis procedure 
can transiently intensify LDL and HDL inflammatory 
activities. The present study was designed to determine 
the effect of hemodialysis procedure on the LDL and 
HDL inflammatory properties.

METHODS

Patients
Twenty-six patients with ESRD—13 women and 13 

men—maintained on hemodialysis (for 46 ± 7.5 [stan-
dard error of the mean] months at the dialysis center of 
the University of California Irvine Medical Center) were 
recruited for the study. The underlying causes of ESRD 
in the study population included diabetic nephropathy in 
13 patients, hypertensive nephrosclerosis in 5, intersti-
tial nephropathy in 2, polycystic kidney disease in 1, 
lupus nephritis in 2, chronic glomerulonephritis in 2 
patients, and ESRD of unknown etiology in 1 patient. 
Hemodialysis blood access consisted of arteriovenous 
fistulas in 20 patients, polytetrafluoroethylene grafts in 5 
individuals, and a tunneled central catheter in 1 patient. 
Patients received hemodialysis therapy for 3 hours thrice 
weekly using cellulose triacetate dialyzers. Systemic 
heparinization (an initial bolus of 1500 units of unfrac-
tionated heparin followed by 500 units at hours 1 and 2) 
was used for anticoagulation during hemodialysis pro-
cedure in 16 patients. Ten patients underwent heparin-
free dialysis of whom 4 were maintained on coumadin 
for atrial fibrillation, recurrent strokes, and antiphospho-
lipid syndrome, 4 had heparin held for minor bleeding 
complications, and 2 had chronic thrombocytopenia. All 
patients received phosphate binders, erythropoiesis 

stimulating agents, iron supplements, and a multivita-
min preparation. Nine patients received antihyperten-
sive medications, and 2 were treated with statins. 
Individuals with acute or chronic infection or acute 
intercurrent illnesses were excluded.

Control group
Twelve healthy subjects (7 women and 5 men, aged 

47.7 ± 3.2 years) served as controls. Individuals exhibit-
ing acute or chronic infection, acute intercurrent ill-
nesses, hypertension, diabetes, malignancy, psychiatric 
disorders, or those requiring medications were excluded. 

Approval and Consent
The study protocol was approved by the institutional 

review board of the University of California Irvine (HS 
2007-5572) and completed with the assistance of the 
University of California, Irvine General Clinical 
Research Center. Written informed consent was obtained 
from all subjects.

blood Collection
Blood samples were obtained by venipuncture in the 

control group and from the vascular access in the ESRD 
patients immediately before and after dialysis. Samples 
were centrifuged immediately; plasma was separated 
and processed for various assays.

Chemotactic Activity Assays
These assays were performed using the methods 

described previously.30 Briefly, plasma was fractionated 
by fast protein liquid chromatography, and LDL- and 
HDL-containing fractions were separately pooled. 
Cultured human aortic endothelial cells were treated 
with normal LDL, patient LDL, or with normal LDL 
plus patient HDL. Briefly, a standard control human 
LDL prepared by ultracentrifugation of the plasma of a 
healthy volunteer was added as an internal standard to 
all cultures at a concentration of 100 µg/mL cholesterol 
with or without HDL. After 8 hours of incubation at 
37ºC, the culture supernatants were collected and mono-
cyte chemotactic activity (which is largely due to the 
activity of monocyte chemoattractant protein 1 [MCP-
1]) in the supernatant was determined as previously 
described.30 The values for the control internal standard 
LDL were normalized to 1.0. For determination of the 
HDL inflammatory index, a standard control human 
HDL prepared by ultracentrifugation of the plasma of a 
healthy volunteer was added at 15 µg/mL cholesterol 
together with the control human internal standard LDL 
at 100 µg/mL cholesterol. Monocyte chemotactic activ-
ity was measured as a number of migrated monocytes 
per high-powered field and in triplicates in 6 separate 
fields. The value obtained by addition of the control 
human internal standard LDL together with the test 
HDL was divided by the monocyte chemotactic activity 
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obtained after adding this LDL to the endothelial cells 
without HDL. In this assay, anti-inflammatory HDL 
results in inflammatory index values less than 1.0 and 
proinflammatory HDL results in inflammatory index 
values greater than 1.0. For determination of the LDL 
inflammatory index, the test LDL was added to the cells 
at 100 µg/mL cholesterol without added HDL, and the 
resulting monocyte chemotactic activity was divided by 
the monocyte chemotactic activity obtained after addi-
tion of the control human internal standard LDL at 100 
µg/mL cholesterol without added HDL. In this assay, if 
the test LDL induces more monocyte chemotactic activ-
ity than the control human internal standard LDL, the 
inflammatory index value will be greater than 1.0. 
Conversely, if the test LDL produces less monocyte che-
motactic activity than the control human internal stan-
dard LDL, the inflammatory index value will be less 
than 1.0.

Measurement of Oxidized 
Low-Density Lipoprotein

Plasma-oxidized LDL was measured in duplicate 
using an ox-LDL ELISA kit (purchased from ALPCO 
Immunoassays Inc, Salem, New Hampshire) and the 
SpectraMax M5 plate reader (Molecular Devices, 
Sunnyvale, California). Values were calculated using 
SoftMax Pro software.

Monocyte Chemoattractant 
Protein-1 Protein Assay

MCP-1 protein concentration in the supernatants of 
cultured endothelial cell was quantified by an MCP-1 
ELISA kit (purchased from BIOSOURCE International 
Inc. Camarillo, California) according to the manufactur-
er’s specifications. The amount of MCP-1 in the samples 
was determined by interpolation of the data into the 
standard curves. All samples and standards were run in 
triplicate, and each experimental sample was measured 
in 3 different dilutions (1:5, 1:10, and 1:20 v/v).

Paraoxonase Activity Assay
Serum paraoxonase activity was measured using an 

arylesterase/paraxonase assay kit purchased from 
ZeptoMetrix Inc (Buffalo, New York) according to the 
manufacturer’s specifications. Arylesterase activity was 
measured at 25ºC with a cuvette path length of 1 cm. 
Change in absorbance was observed on a SpectraMax 
M5 for a total of 80 s. Data from the first 20 s were not 
included in the calculations.

glutathione Peroxidase 
Activity Assay

Glutathione peroxidase activity was measured using 
a Total Glutathione Peroxidase assay kit purchased from 
ZeptoMetrix Inc (Buffalo, New York) according to the 
manufacturer’s specifications. Glutathione peroxidase 
activity was measured at 25ºC with a cuvette path length 
of 1 cm. Change in absorbance was observed on a 
SpectraMax M5 for a total of 100 s. Data from the first 
40 s were not included in the calculations.

Measurements of Plasma 
IL-6 Concentration

Plasma IL-6 was measured by ELISA methods using 
the OptEIA kit from BD Biosciences (San Jose, California).

Data Analysis
Data were analyzed using SPSS 13.5 software 

(Chicago, Illinois) and expressed as mean ± standard 
error; p values less than .05 were considered significant.

RESULTS
Compared with the control group, the ESRD group 

exhibited marked elevation of serum creatinine and urea 
nitrogen concentrations and significant reduction of 
plasma HDL cholesterol concentration. There was no 
difference in the biochemical parameters between the 
ESRD patients dialyzed with and those without heparin 
(Table 1). Paraoxonase activity in the plasma samples 
obtained from the ESRD patients before dialysis was 
significantly lower than that found in the control group. 

Table 1. Age, Serum Creatinine, Urea Nitrogen, Total Cholesterol, and High-Density Lipoprotein 
Cholesterol Concentrations and Kt/V Data in the Healthy Control Group (n = 12) and Subgroups of End-
Stage Renal Disease Patients Maintained on Hemodialysis With (n = 16) and Without (n = 10) Heparin 
Anticoagulation

 Control Heparin No Heparin

Age, y 51 ± 3 58 ± 4 50 ± 6
Creatinine, mg/dL 0.8 ± 0.1a 8.9 ± 0.6 8.3 ± 0.6
Blood urea nitrogen, mg/dL 13 ± 0.8a 59.9 ± 3.5 50.1 ± 5.1
Total cholesterol, mg/dL 159.2 ± 11.4 128.4 ± 9.4 119.2 ± 8.8
HDL, g/dL 50.1 ± 5.2b 38.7 ± 2.9 37.5 ± 6.3
Kt/V NA 1.54 ± 0.06 1.47 ± 0.06

a P < .001,
b P < .05.
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Comparison of data obtained in the subgroups of patients 
dialyzed with and without heparin revealed no signifi-
cant difference in paraoxonase activity in the plasma 
samples obtained before dialysis. Hemodialysis signifi-
cantly increased but failed to normalize plasma paraox-
onase activity in the heparin-treated group. However, 
dialysis had no significant effect on paraoxonase activity 
in the subgroup of patients who underwent heparin-free 
dialysis (Table 2). Plasma glutathione peroxidase activ-
ity was significantly lower in the ESRD patients com-
pared with the control group. No significant difference 
was found in glutathione peroxidase activity among the 

subgroups of ESRD patients undergoing hemodialysis 
with or without heparin anticoagulation. 

LDL harvested from the predialysis plasma samples 
of the ERSD patients was markedly proinflammatory 
compared to the LDL isolated from the control group 
(Figure 1). The LDL inflammatory activity was inversely 
related to Kt/V, which is an indicator of the adequacy of 
dialysis and directly related to plasma ferritin, which is 
a marker of inflammation and iron overload (Figure 2). 

Hemodialysis procedure significantly reduced, but 
did not normalize the inflammatory properties of LDL 
(Figure 1). As expected, HDL isolated from the normal 

Figure 1. Effect of Hemodialysis on Low-Density Lipoprotein Inflammatory Index

Low-density lipoprotein from healthy control subjects, from patients with chronic failure before and after hemodialysis, was incubated 
with human aortic endothelial cells in culture. The culture supernatant was assayed for monocyte chemotactic activity. The values are 
the number of migrated monocytes per high-power field.
a P < .05 vs predialysis.
b P < .05 vs predialysis and control values.
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Table 2. Plasma IL-6 Concentration and Paraoxonase and Glutathione Peroxidase Activities in 
the Healthy Control Group and Subgroups of Patients With End-Stage Renal Disease Undergoing 
Hemodialysis With or Without Systemic Heparinizationa

End-Stage Renal Disease group

 Control group Heparin No Heparin

IL-6, pg/mL 1.50 ± 0.23 Pre hemodialysis 5.21 ± 3.48b

Post hemodialysis 4.07 ± 3.23b,c

5.77 ± 2.81b

4.75 ± 2.14b,c

Paraoxonase, kU/L 59.04 ± 8.71 Pre hemodialysis 27.83± 2.11b

Post hemodialysis 32.82 ± 6.17b,c

29.93 ± 2.48b

29.22 ± 1.74b

GPx, U/L 512 ± 51 Pre hemodialysis 130 ± 18b

Post hemodialysis 150 ± 21b

125 ± 19b

179 ± 18b

a Data obtained immediately before and after dialysis are provided for the end-stage renal disease patients.
b P < .05 vs control.
c P < .05 vs predialysis.
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control group significantly reduced standard LDL-
induced MCP-1 production and monocyte chemotactic 
activity. In contrast, HDL isolated from the predialysis 
plasma samples of the ERSD group significantly 
increased standard LDL-induced MCP-1 production and 
monocyte chemotactic activity and, as such, was proin-
flammatory. HDL isolated from the postdialysis plasma 
samples was significantly less proinflammatory than that 
found in the predialysis HDL, as evidenced by causing 
significantly lower MCP-1 production and chemotactic 

activity (Figures 3 and 4). It should be noted, however, 
that while significantly reducing the proinflammatory 
activity of HDL, dialysis treatment failed to normalize 
HDL activity. However, hemodialysis significantly 
enhanced patients’ HDL ability to suppress their own 
LDL inflammatory activity (Figure 5). As expected, the 
amount of oxidized LDL expressed as percentage of total 
LDL in the predialysis plasma samples obtained from the 
ESRD group (3.35 ± 1.0 %) was significantly (P < .03) 
greater than that found in the control group (2.5 ± 0.5%) 

Figure 2. Correlation Between Low-Density Lipoprotein Inflammatory Index and Plasma Ferritin 
Concentration and Kt/v
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Figure 3. Effect of Hemodialysis on High-Density Lipoprotein Anti-inflammatory Action

High-density lipoprotein from healthy control subjects, from patients with chronic renal failure before and after hemodialysis, was 
incubated with human aortic endothelial cells in culture. The culture supernatant was assayed for monocyte chemotactic activity. The 
values are the number of migrated monocytes per high-power field.
a P < .05 vs predialysis.
b P < .05 vs predialysis and control values.
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and did not significantly change after hemodialysis (3.3 
± 1.4%). These observations tend to exclude possible 
reduction of oxidized LDL as the cause of the observed 
hemodialysis-associated improvements in LDL and HDL 
inflammatory activities.

Compared with the control group, the ESRD group 
had a significant increase in plasma IL-6 concentration 
before hemodialysis. Hemodialysis procedure resulted 
in a significant reduction of IL-6 levels (Table 2).

Comparison of data obtained in patients who under-
went hemodialysis with systemic heparinization with 
those who underwent heparin-free dialysis revealed sim-
ilar baseline values and equally abnormal LDL and 
HDL inflammatory activities before dialysis. However, 
the magnitude of the dialysis-induced improvements in 
LDL inflammatory activity and HDL-LDL interaction 
was significantly greater in patients undergoing hemodi-
alysis with systemic heparinization than in patients 
undergoing heparin-free dialysis (Figure 6).

DISCUSSION
Chronic renal failure leads to profound dysregulation 

of HDL and triglyceride-rich lipoprotein metabolism, 
resulting in HDL deficiency and hypertriglyceridemia.8 
Hypertriglyceridemia in patients with advanced chronic 
kidney disease is associated with elevation of plasma 

very low-density lipoprotein (VLDL) concentration, 
impaired VLDL, and chylomicron clearance, accumula-
tion of atherogenic VLDL and chylomicron remnants, 
and oxidative modifications of lipids and lipoproteins. 
These abnormalities are largely due to downregulations 
of lipoprotein lipase, VLDL receptor, hepatic triglycer-
ide lipase, and LDL receptor-related protein, reductions 
of apoE concentrations, and apo CII to apo CIII ratio.8,32-37 
Together, these abnormalities lead to hypertriglyceride-
mia by severely impairing VLDL and chylomicron 
clearance in chronic kidney disease. In addition, HDL 
cholesterol concentration is reduced, HDL maturation is 
impaired, HDL triglyceride content is elevated, and 
plasma level of cholesterol ester-poor, pre-ß HDL is 
increased in this population.8,24 These abnormalities are 
largely due to reduction of apo AI, apo AII and LCAT,29,38 
and upregulation of tissue acyl coenzyme A:cholesterol 
acyltransferase.39,40

The reduction in HDL concentration in the ESRD 
patients is compounded by severe reduction of HDL anti-
oxidant activity,28,29 conversion of HDL from an anti-
inflammatory to a proinflammatory agent, and height-
ened pro-inflammatory properties of LDL.24,30 Together, 
these events contribute to the atherogenic diathesis in 
this population. However, the effect, if any, of hemodial-
ysis on the LDL inflammatory and of HDL 

Figure 4. MCP-1 Concentration in the Supernatant of Cultured Endothelial Cells Incubated With Control 
Low-Density Lipoprotein (LDL) or Standard Low-Density Lipoprotein Plus High-Density Lipoprotein (HDL) 
Isolated From Plasma Samples of Normal Control Subjects and End-Stage Renal Disease Patients Before 
(Pre) and After (Post) Hemodialysis

a P < .01 vs control LDL.
b P < .01 vs control HDL.
c P < .05 vs predialysis HDL.
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anti-inflammatory properties is unknown. By removing 
potentially pro-oxidant/proinflammatory uremic toxins, 
dialysis may attenuate LDL inflammatory activity and 
restore HDL anti-inflammatory properties. On the other 
hand, blood exposure to dialyzer membrane and tubing, 
mechanical stress in the roller pump, and influx of impu-
rities from dialysate compartment during hemodialysis 
procedure can acutely intensify the prevailing inflamma-
tory state and, thereby, intensify LDL and HDL inflam-
matory activities. The present study was designed to 
address this question.

In confirmation of our earlier study,30 LDL isolated 
from ESRD patients’ plasma samples obtained before 
dialysis showed a dramatically greater proinflammatory 
activity than that observed with the control LDL. 
Moreover, unlike the normal control HDL, which had a 
potent anti-inflammatory activity, HDL isolated from 
plasma samples of the ESRD group obtained before 
dialysis had proinflammatory activity. Systemic inflam-
mation has been shown to lower antioxidant and anti-
inflammatory activity of HDL and even transform HDL 
to a pro-oxidant, proinflammatory agent known as 
acute-phase HDL.41 Accordingly, the reduction of anti-
oxidant/anti-inflammatory properties of HDL in dialysis 
patients must be, at least in part, due to the associated 
inflammation as evidenced by significant elevation of 
their plasma IL-6.

Hemodialysis procedure significantly lowered, but 
did not normalize, proinflammatory activity of LDL in 
the ESRD patients. Moreover, hemodialysis improved, 
but did not normalize, the HDL inflammatory index and 
significantly enhanced patients’ HDL ability to suppress 
their own LDL inflammatory activity. The observed 
changes in LDL and HDL inflammatory indexes cannot 
be attributed to changes in their plasma concentrations 
caused by ultrafiltration during dialysis, since the 
amounts of LDL and HDL employed in the given assays 
were identical. Consequently, the differences observed 
after dialysis were primarily qualitative in nature. The 
observed improvement of LDL and HDL inflammatory 
activities with hemodialysis procedure was associated 
with significant reduction of plasma IL-6 concentra-
tions, pointing to a transient attenuation of inflammatory 
state. Interestingly, the LDL inflammatory activity in the 
study population showed an inverse correlation with 
Kt/V, which is an indicator of the dialysis adequacy and 
a direct correlation with plasma ferritin, which is a 
marker of inflammation and iron overload.

The mechanism by which hemodialysis lowers inflam-
matory activity of LDL and improves anti-inflammatory 
activity of HDL in ESRD patients is presently unknown. 
However, it could be due to clearance of as-yet-unidentified 
pro-oxidant/proinflammatory uremic toxin by hemodialy-
sis. Heightened proinflammatory activity of LDL and 

Figure 5. Effect of Hemodialysis on High-Density Lipoprotein Anti-inflammatory Action Toward Low-Density 
Lipoprotein (LDL) From Patient LDL

High-density lipoprotein (HDL) and low-density lipoprotein (LDL) from healthy control subjects, and HDL and LDL from patients with 
chronic renal failure before and after hemodialysis were incubated with human aortic endothelial cells in culture. The culture 
supernatant was assayed for monocyte chemotactic activity. The values are the number of migrated monocytes per high-power field.

* P < .05 vs predialysis.
b P < .05 vs predialysis and control values.
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conversion of HDL to a proinflammatory agent seen in the 
predialysis plasma samples obtained from the ESRD group 
were associated with significant reduction of paraoxonase 
1 and glutathione peroxidase activities. Hemodialysis pro-
cedure attenuated, but did not fully reverse, these abnor-
malities, confirming the results of an earlier study.42 
Paraoxonase 1 is a major HDL-associated antioxidant 
enzyme, which has potent peroxidase activity and thus can 
prevent formation of proinflammatory oxidized lipids and 

lipoproteins such as oxidized LDL. Therefore, the reduc-
tion of paraoxonase 1 activity can, in part, account for the 
observed increase in proinflammatory activity of LDL and 
loss of the anti-inflammatory activity of HDL in predialysis 
plasma samples. Likewise, partial restoration of paraox-
onase activity in the postdialysis plasma samples could 
have contributed to the reduction of LDL pro-inflamma-
tory activity and enhancement of patients’ HDL ability to 
reduce their LDL inflammatory activity.

Figure 6. Effect of Hemodialysis on Patients’ Low-Density Lipoprotein (LDL) Inflammatory Activity and 
Patients’ High-Density Lipoprotein Anti-inflammatory Activity Toward Their Own LDL in Subgroups of 
Patients Who Underwent Hemodialysis With or Without Heparin

Data are presented as percent change in the given parameters observed after dialysis relative to the corresponding predialysis values.
a P < .05 vs heparin-treated group.
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To avoid thrombus formation in the extracorporeal 
circuits, systemic anticoagulation with heparin is gener-
ally employed during the hemodialysis procedure. In 
addition to its anticoagulant and antithrombotic proper-
ties, heparin has a significant lipolytic activity.43 The lat-
ter is due to heparin’s ability to cause rapid release into 
the circulation of lipoprotein lipase and hepatic lipase via 
their detachment from heparan sulfate proteoglycan on 
the plasma membranes of the endothelial cell and hepa-
tocyte, respectively. This phenomenon forms the basis of 
the well-established test known as postheparin lipolytic 
activity, used to assess the abundance of these enzymes 
in clinical settings. Similarly, heparin administration can 
transiently raise plasma antioxidant capacity.44 This is in 
part due to the ability of heparin to cause the release of 
extracellular superoxide dismutase by promoting its 
detachment from heparan sulfate proteoglycan on the 
endothelial cells.45 We hypothesized that rapid release of 
lipoprotein lipase and hepatic lipase in the circulation 
can promote hydrolysis of triglycerides and phospholip-
ids contained in the circulating lipoproteins, culminating 
in the partial removal of their fatty acid contents. Since 
the inflammatory activity of oxidized LDL and remnant 
lipoproteins is in part mediated by their oxidized fatty 
acid and phospholipid contents, we assumed that the 
improvement in LDL inflammatory activity observed 
after hemodialysis can be in part due to systemic hepa-
rinization during dialysis. To test this hypothesis, we 
compared the effect of hemodialysis on LDL and HDL 
inflammatory activities in subgroups of patients dialyzed 
with or without heparin. The results showed that the dial-
ysis-induced reduction in LDL inflammatory activity 
was significantly greater in patients who underwent 
hemodialysis with heparin anticoagulation compared to 
those undergoing heparin-free dialysis. Since the base-
line LDL and HDL inflammatory activities were similar 
and the dialysis procedure was otherwise identical in the 
2 groups, the difference in the magnitude of decline in 
LDL inflammatory activity and improvement in patients’ 
HDL-LDL interaction must be due the heparin adminis-
tration. This observation is consistent with the results of 
an earlier study by Sela et al, who showed that production 
of superoxide by leukocytes and oxidation of glutathione 
were significantly lower following hemodialysis with 
than without heparin.46

In conclusion, ESRD results in heightened proinflam-
matory activity of LDL and loss of anti-inflammatory func-
tion of HDL. Hemodialysis partially improves LDL and 
HDL inflammatory activities and significantly enhances 
the ability of patients’ HDL to suppress proinflammatory 
action of their own LDL. These salutary effects of hemodi-
alysis are in part mediated by heparin, which is known to 
possess lipolytic and antioxidant properties.
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CHAIR, Cell and Regenerative Biology

The University of Wisconsin School of Medicine and 
Public Health is launching a new Department of Cell and 
Regenerative Biology, via the integration of faculty from 
the former departments of Anatomy, Pharmacology 
and Physiology. This new department is strengthening 
the outstanding research that already exists by the 
alignment of faculty who are now dispersed across 
several departments, by development of interdisciplin-
ary programs of research, and by the recruitment of 
new faculty in nascent or under-represented areas of 
research. The Department of Cell and Regenerative 
Biology will develop leadership and excellence in 
multiple research areas, it will work to establish 
research themes that span traditional research field 
boundaries, and participate in campus programs of 
interdisciplinary and translational research.

The UWSMPH invites applications and nominations for 
the position of Chair of the Department of Cell and 
Regenerative Medicine. The Department has seventeen 

faculty members. We seek a recognized leader with an 
outstanding academic background, including strong 
research credentials, demonstrated commitment to 
education, experience in mentoring junior faculty, and 
proven leadership and management skills. Candidates 
must have a PhD degree or equivalent and must have 
academic credentials for a tenured faculty appointment 
at the University of Wisconsin-Madison.

Send a letter of application or nomination, with curricu-
lum vitae, to: Paul Bertics, PhD and Gary Wood, MD, 
Cell and Regenerative Biology Chair Search Committee, 
c/o Jamie Edge, 4150 HSLC, 750 Highland Avenue, 
Madison, WI, 53705-2111, jledge@wisc.edu.

Applications from minorities and women are encouraged. To receive 
full consideration, applications should arrive by August 1, 2011.

Unless confidentiality is requested in writing, information regarding applicants 
must be released upon request. Finalists cannot be guaranteed confidentiality. 
Wisconsin Caregiver Law applies. The University of Wisconsin is an equal 

opportunity, affirmative action employer. For more information: 
www.med.wisc.edu, http://www.crb.wisc.edu/
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Bilateral Costoclavicular Compression in 
a Patient With Thoracic Outlet Syndrome 
and Unsuspected Arachnoid Cyst
James D. Collins, MD

INTRODUCTION

Magnetic resonance imaging (MRI) of the mon-
itored bilateral brachial plexus and peripheral 
nerve makes it possible to demonstrate the 

relationship of nerves to their surrounding landmark 
anatomy. Thoracic outlet anomalies compromise venous 
and lymphatic drainage in these patients and bilateral 
MRI and magnetic resonance angiography (MRA) dem-
onstrate compression of the venous valves with obstruc-
tion to flow within the supraclavicular fossae, chest 
wall, and neck; and increased collateral circulation 
around the face, neck, and spinal cord. MRI displays 
venous obstruction caused by costoclavicular compres-
sion in thoracic outlet syndrome (TOS) in patients with 
“migraine” headache.

MRA and magnetic resonance venography (MRV) 
display dilated collateral venous drainage over the face, 
head, and neck, supraclavicular fossae, and venous con-
gestion of cerebral dural sinuses, all secondary to 
increased intracranial, intrathoracic, and intraabdominal 
pressures. Abduction external rotation (AER) (arms 
overhead) enhances costoclavicular compression and 
displays functional anatomy that correlates with the 
patients’ triggered complaints. These patients present 
with upper-extremity pain; numbness, tingling, and 
pins-and-needle sensations in the hands and arms; 
swooshing sounds in the ears; visual changes, including 
“floaters,” spots in the visual fields (scotomata), and 
headache most often descriptive of migraine. On exami-
nation, there may be supraclavicular fossae edema, with 
Erb’s point tenderness, color and temperature changes in 

the hands and arms, and reproduction of the symptoms 
with provocative maneuvers such as Adson’s test. MRI 
of the bilateral AER of the upper extremities enhances 
costoclavicular compression of the draining veins within 
the neck and supraclavicular fossae, which enhances 
costoclavicular compression. This presentation displays 
costoclavicular compression, rounding of the shoulders, 
increasing the slope of the first ribs, and arachnoid cyst 
incidentally found on MRI.

CLINICAL HISTORy
The patient is a 62-year-old right-handed police offi-

cer who presented with right-sided cervical pain with 
radiation into the right scapula area for approximately 1 
year. The patient has a history of sports activities, includ-
ing skiing, skeet shooting, and weight lifting. He appar-
ently had been weight lifting more than 113.4 kg behind 
his head and skeet shooting for more than 2 hours before 
having the above complaints. His wife indicated he had 
13 syncopal episodes of extreme incontinence second-
ary to loss of consciousness in a closed auditorium. He 
experienced tingling and numbness. His neurological 
consultation revealed a lump (soft-tissue swelling) over 
his right clavicle and symptoms suggestive of thoracic 
outlet syndrome. Physical examination showed blood 
pressure of 128/90 mm Hg; pulse, 70 beats/min; temper-
ature 96.7ºF; and respiratory rate, 18 breaths/min. 
Because of suspected thoracic outlet syndrome, bilateral 
MRI/MRA/MRV was requested to detect the sites of 
brachial plexus compression.1

MATERIALS AND METHODS
Plain chest radiographs (posterior-anterior and lat-

eral) were obtained and reviewed prior to the MRI. The 
procedure was discussed and the patient examined. 
Respiratory gating was applied throughout the procedure 
to minimize motion artifact. The patient was supine in 
the body coil, arms down to the side, and imaging was 
monitored at the MRI station. Magnetic resonance 
images were obtained on the 1.5 Tesla GE Signa MR 
scanner (GE Medical Systems, Milwaukee, Wisconsin). 
A body coil was used and intravenous contrast agents 

keywords: radiology ■ anatomy ■ magnetic resonance 
imaging ■ costoclavicular compression ■ arachnoid cyst
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were not administered. A water bag was placed on the 
right and the left side of the neck to increase the signal to 
noise ratio for high-resolution imaging. A full field of 
view (44 cm) of the neck and the thorax was used to 
image the supraclavicular fossae. Contiguous (4 mm) 
coronal, transverse (axial), oblique transverse, sagittal, 
AER (of the upper extremities) T1-weighted images, and 
2-dimensional time-of-flight MRA were obtained. If 
there was clinical evidence of scarring, tumor and/or 
lymphatic obstruction, fast-spin echo T2-weighted 
images would have been selectively obtained. The param-
eters for acquiring each sequence have been published.2

POSTERIOR-ANTERIOR AND LATERAL 
CHEST RADIOgRAPH FINDINgS

The posterior-anterior chest radiograph (Figure 1) 
displays mild left concave scoliosis of the C7-T5 verte-
brae, accentuating the anterior-rotated heads of the clav-
icles over the posterior fourth ribs, drooping right shoul-
der as compared to the anterior rotated left, increased 
radiolucency of the right chest as compared to the left, 
reflecting asymmetry of the thorax and/or diminished 
muscle mass on the right as compared to the left, and 
normal aerated lungs and cardiomediastinal structures.

The lateral chest radiograph (Figure 2) displays mild 
kyphosis of the thoracic spine, accentuating rounding of 

the shoulders, placing the heads of the clavicles in close 
proximity to the first ribs, and backward displacement of 
the manubrium.3

The anterior-posterior cervical spine displays left 
concave scoliosis of the cervicothoracic vertebrae, 
C6-T6. Very mild degenerative changes involve the 
joints of von Luschka, greater left than right at the level 
of C5-6.

CHEST RADIOgRAPH CONCLUSIONS 
• Bilateral round shoulders, right drooping greater 

than left;
• Right concave scoliosis of the cervicothoracic spine 

at C6-T6;
• Kyphosis thoracic spine, and
• Mild degenerative changes cervical spine as above 

described.

MULTIPLANAR MAgNETIC 
RESONANCE IMAgINg FINDINgS

These sequences displayed a posterior fossa gray 
proton-dense arachnoid cyst marginating the base of the 
cerebellum; generous gyri throughout the cerebral hemi-
sphere; drooping right shoulder as compared to the left 
same images; “hunched-up” rounding of the shoulders, 
drooping right greater than left, reflecting kyphosis 

Figure 1. Posterior-Anterior View of Chest

The posterior-anterior chest radiograph displays mild left concave scoliosis of the C7-T5 vertebrae, accentuating the anterior-rotated 
heads of the clavicles (C) over the posterior fourth ribs; drooping right shoulder as compared to the anterior-rotated left; increased 
radiolucency of the right chest as compared to the left, reflecting asymmetry of the thorax and/or diminished muscle mass on the 
right as compared of the left, and normal aerated lungs and cardiomediastinal structures.

A, aorta; CP, coracoid process; D, diaphragm; LL, left lung; LV, left ventricle; P, pulmonary artery; RL, right lung.
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(forward rotation) of the cervicothoracic spine (Figure 
3); right sternocleidomastoid muscle compressing the 
dominate right internal jugular vein medially, and the 
very small gray proton-dense left internal jugular vein; 
bilateral dilated vertebral veins descending inferior to 
the oblique capitus inferior muscles and draining into 
compressed junction of the brachiocephalic veins 
respectfully; gray proton-dense dilatation of the verte-
bral veins as they enter the compressed brachiocephalic 
veins (Figure 4); clavicles and subclavius muscles com-
pressing the external jugular veins, right greater than left 
at the bicuspid valve of the subclavian veins on the first 
ribs.4,5 (Figures 4 and 5).

Generous gyri accentuate the gray proton-dense 
cerebral spinal fluid and the thickened mucoperiosteal 
membranes within maxillary sinuses. Gray proton-dense 
dilated lymphatics marginate the thoracic lymph ducts 
as they enter the compressed junction of the internal jug-
ular and subclavian veins. The dilated right anterior jug-
ular vein courses medial to the sternocleidomastoid 
muscle over the head of the right clavicle into the region 
of the compressed right subclavian vein.

The sagittal sequences (Figure 5) cross-referenced 
the coronal sequence to display the marked forward shift 
of C7-T4 vertebrae (mild dorsal flexion); generous gray 
proton-dense cerebrospinal fluid within the posterior 
fossa arachnoid cyst widening the margins between the 
cerebellum and the base of the skull; right clavicle and 
subclavius muscle compressing the external jugular vein 
against the bulbous expanded subclavian vein on the 
first rib against the anterior scalene muscle and the sub-
clavian artery within scalene triangle.

The steep slope of the first and second ribs accentuates 
the near-vertical axillary artery and vein, accentuated by 
their low signal intensity between the pectoralis minor 
and the first fascicle of the serratus anterior muscle. The 
low signal intensity of the vein is displayed slightly infe-
rior and anterior to the low signal intensity of the artery 
on the second rib into the supraclavicular fossa.

The left sagittal sequence best displayed the forward 
shift of the C7-T4 vertebrae (dorsal flexion) accentuat-
ing the arachnoid gray proton-dense cerebrospinal fluid 
within the cyst. The gray proton-dense cerebrospinal 
fluid widely separates the cerebellum from the base of 
the skull, same images.

The forward shift of the cervicothoracic spine accen-
tuates the increased slope of the first ribs compressing 
the internal jugular vein between the sternocleidomas-
toid and the anterior scalene muscles. The gray proton-
dense dilated right vertebral vein drains into the poste-
rior margin of the brachiocephalic vein over the bicuspid 
valve of the internal jugular vein. The anterior-rotated 
head of the clavicle compresses the bicuspid valve of the 
external jugular vein against the low signal intensity of 
the valve within subclavian vein on the first rib. 

The increased slope of the first and second ribs brings 

the axillary vein and artery in near-vertical axis within 
supraclavicular fossae over the second rib into the chest wall 
with marked compression of the vein inferior to the low sig-
nal intensity artery between the pectoralis minor muscle and 
the first fascicle of the serratus anterior muscle.

The 2-dimensional time-of-flight MRA stacked image 
(Figure 6) displays the head and neck leaning left, away 
from the painful right shoulder, accentuating the high sig-
nal intensity of the right facial vein as compared to the 
left, dilated high signal intensity in the left external jugu-
lar vein as it drains into the region of the compressed sub-
clavian vein as compared to the diminished signal inten-
sity of the absent right external jugular vein. 

The near vertical aorta accentuates the vertical axis 
of the kyphosis of the thoracic spine. The decreased sig-
nal intensity of the right internal jugular vein as it drains 
into the gray proton density of the compressed right sub-
clavian vein accentuates compression of the right inter-
nal jugular vein proximal to joining the subclavian vein. 
The small left internal jugular vein is barely displayed 
on the stacked image medial to the backward-displaced 
high signal intensity of the first division of the subcla-
vian artery. The thin margins of the right transverse cer-
vical vein cross the sigmoid sinus medial to its high sig-
nal intensity. The display of the small diminished signal 

Figure 2. Lateral Chest View

The lateral chest radiograph displays mild kyphosis of the 
thoracic spine, accentuating rounding of the shoulders, 
placing the heads of the clavicles in close proximity to the first 
ribs, and backward displacement of the manubrium.

6T, 6th thoracic vertebra; H, heart; M, manubrium; Ma, 
mandible; S, sternum; T, trachea; X, round shoulders.
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Figure 4. Transverse MRI image sequence cross-references the coronal sequence to display the thin 
subcutaneous tissues and generous muscles with narrowed fascial planes throughout the supraclavicular 
fossae, chest walls, neck, and shoulders; the right clavicle and subclavius muscle compress the external 
jugular vein at the bicuspid valve within the subclavian vein as it drains into the subclavian vein medial 
to the internal jugular vein.

AX, axillary artery; AXV, axillary 
vein; BRV, brachiocephalic vein; C, 
clavicle; CC, common carotid artery; 
D, deltoid muscle; E, esophagus; 
LE, levator scapulae; LL, left lung; 
PMI, pectoralis minor muscle; SA, 
subclavian artery; SUB, subclavius 
muscle; SV, subclavian vein; T, 
trachea; TRP, trapezius muscle; XJ, 
external jugular vein.

Figure 3. Coronal T1-weighted image 27, 
demonstrating generous gyri throughout 
the cerebral hemispheres; drooping 
right shoulder as compared to the left; 
“hunched-up” rounding of the shoulders, 
drooping right greater than left, reflecting 
kyphosis

2,3,4,5, Second, third, fourth, and fifth cervical 
vertebrae (C2-C5); A, aorta; AS, anterior scalene 
muscle; AX, axillary artery;  
AXV, axillary vein; E, esophagus; FR, first rib; LL, left lung; 
MC, medial cord; P, pulmonary artery; RL, right lung; 
SA, subclavian artery;  
STM, ternocleidomastoid muscle; T, trachea; XJ, 
external jugular vein.
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intensity of the transverse cervical vein crosses the com-
pressed junction of the diminished signal intensity of the 
cephalic and the axillary vein. The higher signal inten-
sity of the right cephalic vein reflects greater venous 
return on the right than compared to the left.

The 3-dimensional reconstructed coronal images 
(Figure 7) cross-referenced the stacked image to display 
the gray proton-dense right shoulder drooping as com-
pared to the anterior rotated left; high signal intensity of 
the internal jugular vein as it descends and becomes 
compressed medially with marked gray proton density 
of the its compression as it crosses the first division of 
the subclavian artery medial to the poststenotic dilata-
tion of the its third division. 

The brachiocephalic artery gives rise to the crimped 
(like a water hose) right common carotid artery and the 
first division of the compressed subclavian artery as it 
courses posterior to the compressed internal jugular vein 
exiting at the compressed junction of the second divi-
sion. The diminished signal intensity of the gray proton-
dense subclavian vein is displayed medial to the cephalic 
veins’ junction with the axillary vein. The high signal 
intensity of the dilated left external jugular vein pro-
vides increased collateral circulation from the left face 
into the mildly compressed left subclavian vein.

Bilateral coronal AER sequence displays the poste-
rior-inferior rotation of the clavicles with the subclavius 
muscles and the posterior-anterior medial rotation of the 
coracoid processes enhancing costoclavicular compres-
sion of the draining veins within neck, supraclavicular 
fossae with lymphatics and compression of the neuro-
vascular bundles, right greater than left. The decreased 
venous return proximally dilates the great vessels exit-
ing the aorta, reflecting increase in intrathoracic pres-
sure. Marked dilatation of the low signal intensity of the 
vertebral veins is displayed anterior to the semispinalis 
muscles fascial planes as the veins descend marginating 
the lateral masses of the cervical spine. The vertebral 
veins enter the posterior margins of the brachiocephalic 
veins, respectively.

Bilateral AER of the upper extremities triggered no 
complaints on the right and/or on the left. No headache; 
no eye, ears, and/or back complaints—compression in 
the neutral position (arms at the side) did not add addi-
tional pressure to trigger further complaints.

COMMENT
The posterior-anterior chest radiograph displayed 

mild left concave scoliosis of the C7-T5 vertebrae, 
accentuating the anterior rotated heads of the clavicles 
over the posterior fourth ribs; drooping right shoulder as 
compared to the anterior rotated left. 

The lateral chest radiograph cross-referenced mild 
kyphosis of the thoracic spine; rounding of the shoul-
ders, forward shift of the cervicothoracic spine, and 
backward displacement of the manubrium. Multiplanar 

MRI cross-referenced the chest radiographs to display 
the forward-rotated cervicothoracic spine, sternocleido-
mastoid muscle compression of the dominant right 
internal jugular vein against the anterior scalene muscle 
and compared to the very small left gray proton-dense 
internal jugular vein diminishing venous return through 
the internal jugular veins with collateral venous return 
through dilated vertebral veins.3

The coronal sequence best displayed the head and 
neck leaning left away from the painful right shoulder, 
dilated vertebral veins, dilated left external jugular vein 
as compared to the right, narrowed fascial planes com-
pressing the axillary veins against the arteries, and the 

Figure 5. Right sagittal sequence. This image, 
like the left sagittal sequence, displays the 
forward shift of the C7-T4 vertebrae (dorsal 
flexion) accentuating the arachnoid gray 
proton-dense cerebrospinal fluid within the 
cyst. The gray proton-dense cerebrospinal 
fluid widely separates the cerebellum (CERE) 
from the base of the forward shift of the 
cervicothoracic spine accentuating the 
increased slope of the first rib (not displayed) 
compressing the internal jugular vein between 
the sternocleidomastoid and the anterior 
scalene muscle.

2,5,7, Second, fifth, and seventh cervical vertebrae; 
1T, 4T, First, and fourth thoracic vertebrae; A, aorta; BR, 
bracheocephalic artery; BRV, bracheocephalic vein; C, 
clavicle; CYST, arachnoid cyst; P, pulmonary artery; SPC, 
spinal cord; T, trachea.
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posterior fossa arachnoid cyst with generous gyri.
The transverse cross-referenced the coronal sequence 

and confirmed the landmark anatomy compressing the 
carotid sheaths, particularly the dominant right internal 
jugular vein, dilated vertebral veins, and forward shift of 
the cervicothoracic spine, the increased costoclavicular 
compression of the draining veins, right greater than left.

The transverse oblique sequences confirmed the 

above. The sagittal sequence confirmed muscular com-
pression of the draining veins and increased collateral 
venous return through the left external jugular vein to 
compensate for the very small left internal jugular vein; 
posterior fossa arachnoid cyst; dorsal flexion of the cer-
vicothoracic spine; compressed vertebral veins in the 
neutral position, particularly the pectoral muscular com-
pression of the axillary veins at the bicuspid valves 

Figure 6. Two-Dimensional Time-Of-Flight MRA Stacked Image

This image (image 1 of 168) displays the straight tense course of the subclavian arteries (SA) and veins (SV). There is increased flow 
in the right cephalic vein (CV) as demonstrated by increased signal intensity, compression of the right subclavian vein (SV) and 
the crossing of the left subclavian vein (SV) by the subclavian artery (SA), consistent with greater rounding of the left shoulder as 
compared to the right.

AX, axillary artery; AXV, axillary vein; BR, brachiocephalic artery; CC, common carotid artery; CV, cephalic vein; DA, descending 
aorta; F, facial vein; J, jugular vein; LS, longitudinal sinus; SA, subclavian artery; SIG, sigmoid sinus; SS, straight sinus; TCV, transverse 
cervical vein; TS, transverse sinus; VV, vertebral vein; XJ, external jugular vein.

Figure 7. Three-Dimensional Reconstructed Image

This image (image 11/168) displays the straight tense course of the subclavian arteries (SA) and veins (SV). There is increased flow 
in the right cephalic vein (CV) as demonstrated by increased signal intensity, compression of the right subclavian vein (SV) and 
the crossing of the left subclavian vein (SV) by the subclavian artery (SA), consistent with greater rounding of the left shoulder as 
compared to the right.

A, aorta; AX, axillary artery; AXV, axillary vein; BR, brachiocephalic artery; BRV, brachiocephalic vein; CC, common carotid artery;  
CV, cephalic vein; DA, descending aorta; J, jugular vein; SA, subclavian artery; SV, subclavian vein; TCV, transverse cervical vein; VA, 
vertebral artery; VV, vertebral vein; XJ, external jugular vein.
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against the first fasicle of the serratus anterior muscles. 
The 2-dimensional time-of-flight MRA stacked 

3-dimensional reconstructed coronal images confirmed 
the above. The pull of the anterior chest wall and neck 
muscles compressed the draining veins and neurovascu-
lar bundles as described.

Bilateral AER of the upper extremities enhanced 
compression without further impedance of venous return 
in the stress position (arms overhead, not displayed).

MAgNETIC RESONANCE 
IMAgINg CONCLUSIONS

Enhanced compression without further impedance of 
venous return in the stress position (arms overhead). 

CONCLUSION
• Muscular neck, thorax, and shoulders narrowing 

fascial planes;
• Kyphoscoliosis of the cervicothoracic spine;
• Forward-displaced cervicothoracic spine (C7-T4) 

increased bilateral sternocleidomastoid muscle 
tension compression on the carotid sheaths 
(asymmetric internal jugular veins, right larger than 
left), against the tense anterior scalene muscles (see 
above description);

• Collateral venous return increased through the 
anterior jugular, vertebral, and the left external 
jugular veins secondary to the costoclavicular 
compressed asymmetric internal jugular veins;

• Bilateral round shoulders, right droops greater than 
left;

• Bilateral costoclavicular compression (laxity of the 
sling/erector muscles of the shoulders—trapezius, 
levator scapulae, and the serratus anterior) of the 
draining veins within the neck, supraclavicular 
fossae with the lymphatics and compression of the 
neurovascular bundles, right greater than the left;

• AER of the upper extremities did not enhance the 
already compressed brachial vasculature in the 
supine position.

TAkE-HOME MESSAgE
Bilateral rounding of the shoulders causes kyphosis 

of the thoracic spine, asymmetrically increasing the 
slope of the first ribs, backwardly displacing the manu-
brium and aorta, crimping the great vessels within the 
draining veins of the neck, supraclavicular fossa, com-
pressing the subclavian and axillary arteries with bind-
ing nerves. In our patient, an incidental finding of an 
arachnoid cyst as well as mild atrophy of the cerebral 
hemispheres was detected, previously missed on an out-
side cervical spine MRI. It is important for the radiolo-
gist to describe any abnormalities on MRI, computer 
tomography, and plain chest radiographs.6-8
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