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Abstract

Background: Uterine fibroids are common, benign, smooth-muscle tumors that can cause major morbidity for
reproductive-age women, often requiring invasive treatment. Despite this personal and public health burden, no
prior study has attempted to periodically screen fibroid-free women with ultrasound to detect incident disease
and identify risk factors.
Methods: We designed a study to prospectively investigate development of fibroids by enrolling women without a
clinical diagnosis of fibroids and screening for fibroids with ultrasound at baseline. Enrollment procedures
included extensive questionnaires and specimen collection (blood, urine, vaginal swabs). The cohort is followed at
approximately 20-month intervals. At each follow-up there are updates to the questionnaire data, further specimen
collection, and an ultrasound examination. We identify incident disease and measure tumor growth. The two
exposures of primary interest are vitamin D insufficiency and reproductive tract infections. This manuscript
provides a detailed description of the study methods, recruitment results, and participant characteristics.
Results: The Study of Environment, Lifestyle and Fibroids enrolled 1,696 African American women aged 23–
34 years. ‘‘Family and friends’’ was a leading recruitment source. More than 95% of participants contributed all
the requested biological specimens at baseline. Study ultrasound examinations revealed undiagnosed fibroids in
378 women (22% of participants). The retention rate for the first follow-up was 87%.
Conclusions: Study design aspects likely to be important for long-term studies in young African Americans
include personalized recruitment, multiple steps to the enrollment process that rely on the initiative of the
participant, and methods for tracing highly mobile study subjects.

Introduction

Uterinefibroids develop in the majority of reproductive-
age women1 and are the leading cause of hysterectomy

in the United States,2,3 at a cost of up to $34 billion per year.4

Though this condition rarely is a cause of death, it is a major
cause of morbidity. The primary symptoms are excessive
menstrual bleeding and pelvic pain. The bleeding can lead to
chronic anemia and severely reduced quality of life.5 This
benign tumor of the muscle layer of the uterus is hormonally
dependent, developing after puberty and tending to shrink
after menopause.6,7 The factors that initiate tumorigenesis are
not known, but both estrogen and progesterone are important

for growth (reviewed by Bulun8). The tumors are usually
monoclonal, with the tissue characterized by excessive ex-
tracellular matrix (reviewed by Flake et al.7). In the United
States, the risk of developing symptomatic disease that re-
quires treatment is greater for African American women than
for white women.9,10 Ultrasound studies indicate that tumor
onset begins 10 or more years earlier for African American
than for white women.11,12

Despite the morbidity and health care costs associated with
uterine fibroids, there have been very few studies to identify
risk factors and possible strategies for prevention. The only
well-replicated risk factors are increased age (up to age of
menopause), African American ethnicity, earlier age of
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menarche, and nulliparity.12 The prospective investigations
of new clinical diagnoses of fibroids in the Nurses’ Health
Study13 and the Black Women’s Health Study14 have both
contributed important epidemiologic information (reviewed
by Laughlin et al.12 and Wise and Laughlin-Tommaso15),
but the disease outcome in those studies is clinical diagnosis
of fibroids. The actual time of disease onset is unknown
because tumors may be present for years before they are
clinically diagnosed. These studies identify associations for
clinically recognized fibroids, so results may be biased by
factors related to clinical detection (e.g., access to clinical
care, indications for ultrasound examination such as preg-
nancy, and perceived symptomatology). Five studies have
used ultrasound to screen for fibroids.1,11,16–18 These studies
identify prevalent fibroids that have not yet been clinically
recognized, but the actual time of disease onset for these
undiagnosed fibroids is also unknown. No previous study
used ultrasound to follow fibroid-free women prospectively
to detect new fibroid development and monitor tumor
growth.

The Study of Environment, Lifestyle, and Fibroids (SELF)
was initiated to fill this critical information gap. The study is
designed to monitor fibroid development and growth and to
identify risk factors for these fibroid outcomes. The purpose
of this paper is to describe the study methods including de-
sign, recruitment, and the enrollment/follow-up procedures.
We also present baseline characteristics of the enrolled
participants including the prevalence and characteristics of
fibroids found at the baseline ultrasound.

Materials and Methods

Study design

Women were eligible if they reported no prior clinical
diagnosis of fibroids. At enrollment they were screened for
fibroids with ultrasound. Both those with and without fibroids
at this baseline ultrasound are followed for 5 years with re-
examination at approximately 20-month intervals to detect
new fibroids and measure growth of existing fibroids. This
prospective study was designed to test two environmental
hypotheses:

(1) Increasing vitamin D is associated with reduced risk
of fibroid development. Protection from fibroid de-
velopment is biologically plausible given the anti-
proliferative and anti-fibrotic activities of the active
metabolite of vitamin D.19 The hypothesis also fol-
lows empirically from both laboratory and epidemi-
ologic findings indicating a possible role for vitamin
D in preventing fibroid development.20–28 A large
ultrasound-based epidemiologic study found reduced
risk of fibroids with increasing 25-hydroxy-vitamin D
[25(OH)D] in both black and white women.24 Fur-
thermore, the magnitudes of the associations were
very similar in the two ethnic groups.

(2) Reproductive tract infections are a risk factor for fi-
broids. This hypothesis was discussed as early as the
1930s,29 but has never been carefully tested.12 Recent
suggestions that fibroid pathogenesis mimicks ab-
normal wound healing,30 and possible involvement of
inflammation31 provides impetus for trying to care-
fully evaluate this hypothesis.

In addition to the primary environmental hypotheses, this
large cohort study will provide the opportunity to carefully
examine associations for which there are conflicting data in
the literature (e.g., body mass index, oral contraceptive use)
or for which little data are available (e.g., exercise, dietary
factors, stress). We are also collecting DNA so that genetic
and epigenetic susceptibility to fibroids can be evaluated.

Participants

The study enrolled African American women, ages 23–34,
who lived in the Detroit, Michigan area. We focused on this
ethnic group because of their greater risk of disease.1,11,32 In
addition, there are methodologic reasons for focusing on a
single ethnic group. Because of the apparent 10-year earlier age
of disease onset for black women compared with white women
in the U.S.,12 an efficient prospective study of both black and
white participants would need to enroll a different age distri-
bution of women in the two groups. This would likely result in
differential recall of early life events, making it difficult to
compare ethnic groups. Initial power calculations indicated a
desired sample size of 1,600 African American women.

Eligibility criteria

The primary inclusion criteria were age (23–34 years) and
self-identified ethnicity (black, African American, or part
African American). Women reporting a prior diagnosis of
uterine fibroids were excluded. Women who reported that
they were pregnant at the time of recruitment had their en-
rollment delayed until after the pregnancy in order to assure
optimum ultrasound imaging. All inclusion and exclusion
criteria are listed in Table 1.

Recruitment and enrollment procedures

Recruitment was designed to saturate the Detroit, Michigan
area with information about the study. We began by sending

Table 1. Eligibility Criteria for the Study

of Environment, Lifestyle, and Fibroids

Inclusion criteria
Age 23–34 years at time of recruitment
Self-identify as African American, black, or partly African

American
Intact uterus (i.e., no previous hysterectomy)
Residence in the United States
Ability to attend clinic visits in Detroit, MI
Stated commitment to remain in study for 5 years
Willing to provide contact information for tracing (contact

information for three persons who could be asked about
their whereabouts, or their social security number and
contact information for 1 person who would know their
whereabouts).

Exclusion criteria
Any prior diagnosis of uterine fibroids
Any prior diagnosis of cancer that required radiation or

chemotherapy
Any prior diagnosis of lupus, Grave’s disease, Sjogren’s,

scleroderma, or multiple sclerosis that required medication

Delayed entry
Any woman who was pregnant at recruitment had enrollment

delayed until 3 months after the pregnancy ended.
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letters describing the study to African American women aged
23–34 years who had been seen in the past year at the Henry
Ford Health System (HFHS), a large integrated health system
in the Detroit area and a collaborating institution. We then
expanded recruitment to the entire Detroit area with a website
(detroitself.org); fliers, brochures at health care clinics (all
obstetrics and gynecology clinics were contacted and, if
willing to participate, were sent brochures to display); local
radio, television, newspaper, and magazine advertisements;
and information booths at community events. The HFHS pa-
tient sample that was sent letters was selected with stratifica-
tion by age to help maintain equal recruitment across the
eligible age range. Older African American women (35–65
years) who had sought care at HFHS in the previous 6 months
were also sent letters informing them of the study and asking
them to tell eligible women they might know about the study.

The enrollment process was designed to select for women
motivated and able to continue in a long-term study. Women
had to initiate the enrollment process (i.e., women who heard
about the study and were interested in learning more about it
phoned the study number). Enrollment required several steps:
(1) a telephone eligibility screening; (2) completion of
orientation—a detailed 30–60 minute description of the study
procedures that could be done as a group activity at HFHS or
individually by telephone; (3) completion of a self-administered
‘‘Pre-enrollment Questionnaire’’ that included questions
about family history of fibroids, participant’s current health
status, a checklist of medical conditions to identify prior
health problems, and physical activity in the past 7 days;33 (4)
provision of contact information for themselves and infor-
mation to facilitate tracing if they could not be located; (5)
signing the informed consent form; (6) scheduling and at-
tending a clinic visit; and (7) completing three questionnaires
either before or during the clinic visit (in rare instances after
the visit). The computer-assisted telephone interview (CATI)
lasted approximately 60 minutes. The computer-assisted web
interview (CAWI) required approximately 45 minutes. The
Block 2005 Food Frequency Questionnaire (FFQ)34 that was
adapted to a web format (www.nutritionquest.com) lasted
approximately 40 minutes. Enrollment was not complete
until the clinic visit and the four questionnaires (CATI,
CAWI, FFQ, and self-administered Pre-enrollment Ques-
tionnaire) were completed. Monetary compensation was
provided (see Supplementary Materials available online at
www.liebertpub.com/jwh).

At the clinic visit a transvaginal ultrasound examination
was conducted to assess fibroids using the Muram criteria35

extended to small lesions (0.5 cm in diameter or larger).
Study sonographers had extensive experience and extra
training for the study to assure consistency in differential
diagnoses,36–39 measurement, and documentation. The uterus
and up to six fibroids were measured in three perpendicular
planes. The uterus was measured at two separate times during
the ultrasound examination and each fibroid three times. The
uterine location of each fibroid was recorded (see Supple-
mentary Materials for details of the fibroid assessment). For
analysis, a volume for each of the three replicates was cal-
culated based on the ellipsoid formula, and these were av-
eraged to estimate the volume of each fibroid. The size of the
largest fibroid was ascertained based on the maximum fibroid
diameter (using the average of the maximum dimension from
each of the three replicate measures).

In addition to the vaginal ultrasound, the clinic visit in-
cluded measurements of height, weight, skin reflectance, and
blood pressure as well as collection of urine, nonfasting blood
samples, and vaginal swabs (see Supplementary Materials for
details of clinic measures and processing and storage of bi-
ological specimens). For urine, a collection cup was sent
before the clinic visit for the participant to collect a first-
morning urine sample on her visit day. She was instructed to
start collecting with the initial drops (not a clean catch) and
keep the specimen cold until delivery at the clinic (ice packs
provided). If no first-morning urine sample was brought to
the clinic, the volume was <30 mL, or the returned sample
was frozen, a spot urine sample was collected at the visit.
Information on exposures within the last 24 hours (medica-
tion, selected personal care products, environmental toxins)
and exposures within the last month (antibiotics, hormonal
birth control, specific supplements) was recorded. Partici-
pants were instructed to bring any prescription or over-the-
counter medications, supplements, and vitamins they had
taken in the last 4 weeks. These were recorded and whether
the medications/supplements were brought to the clinic (or
just reported) was noted on the data form.

The CATI and CAWI were designed to limit the number of
missing responses. For the CATI, interviewers were trained to
probe for participants’ best answers. For the CAWI, the op-
tions for answering a question rarely included ‘‘don’t know.’’
If a question was left blank, a second nearly identical screen
was presented asking the participant to pick the best answer
with the additional response choice, ‘‘prefer not to answer.’’

Before leaving the clinic, women were given a Menstrual
Diary Form and an Early-Life Questionnaire to complete and
mail back. The menstrual diary was designed to collect
prospective data about the subsequent menstrual period
(spotting, bleeding, and pain) including the date the period
began. The dates are used (along with the self-report at the
clinic visit of start of last menstrual period) to obtain a
measure of cycle length and to help retrospectively assign
clinic specimens into follicular or luteal phase categories.
The Early-Life Questionnaire was formatted for the partici-
pant to ask her mother about prenatal and early life exposures
that the participant might not be able to answer by herself
(e.g., ‘‘Was I fed soy formula as an infant?’’). For participants
who reported that they were unable to interview their mother,
a modified form was given instead. The modified version
elicited the same information, but the participant was en-
couraged to ask for assistance from relatives and family
friends who would be familiar with her early life history.

The participants were given results for height, weight, and
blood pressure at the clinic visit. A letter was sent to each
woman after the clinic visit with information on her hemo-
globin level and a summary of her dietary intake (generated by
the food frequency program). At the clinic visit, study staff
asked participants if they wanted information on their fibroid
status at ultrasound. If they wanted fibroid information, the
letter also included information on whether or not fibroids had
been detected and if so, the number, and size of the largest.

Follow-up procedures

Time windows for scheduling three subsequent clinic
visits at approximately 20-month intervals were calculated at
intervals of 18–26 months from the baseline clinic visit.
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Women who miss a given follow-up visit can still participate
in the next. For each of the subsequent follow-up visits, par-
ticipants return for an ultrasound examination, which is con-
ducted with the same data collection methods as at baseline
and without reference to previous ultrasound findings. Weight
and blood pressure are measured and specimens (urine, blood,
vaginal swabs) are collected again with the same procedures.
Each follow-up includes another CATI, CAWI, menstrual
diary, and sometimes additional self-administered question-
naire(s) to update baseline information and to expand the in-
formation base. At each follow-up, women who report any
medical procedure involving the uterus since the last study
visit (not counting pregnancy-related procedures) are asked to
give signed permission to obtain medical records related to the
procedure(s). The records are retrieved by mail or fax from the
designated medical facilities.

Special activities in subsets of women

1. Extra 6-month blood draw. An extra blood sample was
taken 6 months after enrollment (baseline) from a subset of
women to evaluate the short-term retention rate and check for
reliability of the vitamin D biomarker, 25(OH)D. Reliability
over time has not been studied in young African American
women. The first 242 participants who enrolled were asked to
return for the additional blood draw. Of the 233 scheduled for
the extra blood draw, 209 attended, of which 207 (86% of
those approached) provided blood samples.

2. Time-outside diary. Diary data will be used to evalu-
ate the validity of the CATI questions about time spent out-
side. The first 121 participants who had their clinic visits in
summer months were asked if they would be willing to
complete the 7-day time-outside diary. Eleven refused, 2
never completed it, and 108 returned a completed diary.

Prospective data analysis plan

Survivorship analyses will be used to evaluate the rela-
tionship between exposure (vitamin D for the first hypothesis
and reproductive tract infections for the second hypothesis)
and fibroid incidence. At each follow-up, fibroid incidence will
be evaluated in two ways. Case group 1 will constitute women
with a newly detected fibroid among those who were previ-
ously fibroid free. Case group 2 will constitute women with
any newly detected fibroid (case group 1 plus women with
more fibroids than were detected at their last ultrasound). For
analysis, the timing of fibroid onset will be estimated by the
midpoint of the interval between ultrasound examinations.

Survivorship analysis (time to development of a first fi-
broid or an additional fibroid) allows for estimation of the
exposure-related relative risk (hazard ratio) for incident fi-
broids. Baseline data as well as data collected with each
follow-up will be used in the multivariate modeling (Cox
proportional hazards analysis with time-dependent covari-
ates). Women who have a hysterectomy or menopause before
they develop fibroids will be censored at time of event. Age is
an a priori confounder. Other likely confounders will include
age of menarche, and parity, but other potential confounders
will be investigated including education, exercise, alcohol,
and hormone use.

For analysis of fibroid growth, we will first use a dichot-
omous measure of growth at each follow-up. Women with

‘‘growing fibroids’’ will be those with at least one fibroid
showing a >50% increase in volume over a 20-month inter-
val. A less stringent growth criterion will be used if too few
women show any growing fibroids by this criterion, but we
expect the lower limit to be 30% because measurement error
can be large enough to mimic a nearly 30% volume in-
crease.40 We will formally investigate factors associated with
growth (fibroid characteristics including fibroid size, loca-
tion, and number in uterus and woman-specific exposures
including vitamin D and reproductive tract infections) by
using average growth data (volume change) across mea-
surement intervals for all individual fibroids as done previ-
ously.41 Mixed effects models will be used to statistically
adjust for the correlation among tumors within a woman and
adjust for potential confounders. Confounders will need to be
empirically determined given the lack of prior studies on
fibroid growth. If there are sufficient data, we will also esti-
mate a fibroid growth curve for the early growth phase. We
anticipate that new methods may need to be developed for
studying the growth curve dynamics and the effects of ex-
posures on those dynamics.

Power calculations

Power calculations indicate that we have an adequate
sample size (1,696 enrolled participants of whom 378 had
fibroids at the enrollment (baseline) ultrasound) to test our
two primary environmental hypotheses in SELF. The calcu-
lations for examining incident fibroid cases (case group 1) are
based on the simplified outcome of cumulative 5-year inci-
dence of new fibroid cases (i.e., the percentage of fibroid-free
women that develop tumors by the 5-year follow-up). The
minimal detectable associations for exposure prevalences of
10%, 25%, and 50% will be 1.5, 1.4, and 1.3, respectively
(assuming 80% power, a two-sided alpha of 0.05, a 25%
cumulative incidence in the unexposed,12 and at least a 70%
study retention rate). The power to detect associations with
case group 2 (i.e., a new fibroid regardless of prior number of
fibroids) will be greater. For the growth analyses, we estimate
that we will be able to detect a 33% or greater increase in
growth (with 80% power and a two-sided alpha of 0.05, given
25% exposed), assuming one fibroid per woman and growth
data for at least one follow-up interval on at least 80% of the
fibroid cases. This estimate is based on unpublished data from
the Fibroid Growth Study (Peddada et al., 200841) (12%
mean annual fibroid growth rate with standard deviation of
16% for unexposed). We estimate that at least 441 women
will contribute growth data.

Results

Recruitment

From November 2010 to December 2012, we screened
3200 women, and 89% were found to be eligible for the
study. Though nearly all those eligible agreed to participate, a
substantial number did not attend an orientation (29%).
Women had the option of either a telephone or in-person
orientation, and both were chosen about equally. However,
the women who attended an in-person orientation were more
likely to complete enrollment than women who did the ori-
entation over the phone (95% of those attending an in-person
orientation enrolled, while only 74% of those who chose the
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phone orientation proceeded to enrollment). Hence, we en-
rolled 1705 participants for fibroid follow-up (53% of those
who called to be screened for eligibility). We excluded 9
enrollees after they had been enrolled because they were
found to be ineligible or to have not been able to complete
critical components of the data collection. Thus, the final
number of participants in the SELF cohort was 1696.

Women who enrolled could have learned about the study
from several sources, but when asked at their initial phone
call about where they heard of the study, the most frequently
reported sources of information were ‘‘family or friends’’
(38%) and ‘‘letter from HFHS’’ (38%). The distribution of
reported recruitment source for the women who initially
called about the study is similar to that for those who com-
pleted enrollment (Table 2).

Description of SELF cohort at baseline

Table 3 shows baseline characteristics for the 1696 par-
ticipants enrolled in SELF. They were fairly evenly distrib-
uted across the eligible ages of 23–34 years. Most had more
than a high school education (78%), with 28% having com-
pleted college. Incomes were low, reflecting the economic
situation in the Detroit area. Early and late age of menarche
(£age 10 and ‡age 14 years) were equally frequent: 18%. The
majority of women had been pregnant and had given birth,
but percent parous was substantially lower than percent
gravid (61% vs. 73%), with about half the women having at
least one prior induced abortion. The majority had used some
form of hormonal contraception in the past, the most common
being oral contraceptives (71% ever users, 12% current us-
ers) and Depo Provera (43% ever users, 7% current users).
The majority of women were overweight or obese. Prior di-
agnoses of hypertension and diabetes were 10% and 3%,
respectively. Prior diagnosis of a sexually transmitted disease

was common with chlamydia being most frequently reported
(37%). Only 26% reported ever smoking, but 41% reported a
history of alcohol intake consistent with binge or heavy
drinking.

Several early life exposures were reported frequently en-
ough to investigate including exposure to maternal smoking
in utero (26%), infant soy formula (13%), being breastfed
(32%), and childhood chemical hair treatment around age 10
years (15% with treatment five or more times per year). The
number of women with missing data on most of these factors
was small (<1% for the data collected with CATI or CAWI).
There were more missing data for the Early Life Ques-
tionnaire that involved consultation with the participant’s
mother or others who could provide relevant information and
required them to mail it back to the study center. There are
5.8% of participants with no Early Life Questionnaire data
(74 women have not returned it, and 24 women, 1.4% of total
sample, were not given a form because they reported having
no mother or other person(s) to provide the data).

Ultrasound data revealed that 378 women (22%) had at
least one fibroid ‡0.5 cm in diameter at the baseline ultra-
sound. Of these women 63% had a single fibroid, and for the
majority (62%) the largest fibroid was <2 cm in diameter. The
prevalence of fibroids increased with age from 10% for 23–25
year olds to 32% for 32–35 year olds (Table S5).

Completeness of enrollment (baseline)
specimen collection

Of the 1696 participants in the SELF study, at least some
blood was collected for 98% of the participants (n = 1662),
and the full set of tubes was collected for 96.9% (n = 1643).
The first-morning urine sample was collected and returned to
the clinic at the enrollment visit by 97.5% of the participants
(n = 1654). An additional 2.4% (n = 41) provided a spot urine

Table 2. The Recruitment Sources for All Women Who Were Screened for the Study,

the Subset Who Were Ineligible, and the Subset Enrolled

Total screened Ineligible Women who enrolled

N = 3178a N = 392 N = 1696b

Recruitment source n % n % n %

Family/friend 1247 33.5 199 50.8 644 38.0
HFHS letter 1242 33.4 120 30.6 645 38.0
Flier/brochure 362 9.7 30 7.7 222 13.1
Radio station 49 1.3 10 2.6 23 1.4
Magazine/newspaper 47 1.3 5 1.3 27 1.6
Email 24 0.6 2 0.5 14 0.8
Television 14 0.4 6 1.5 6 0.4
Postcard 12 0.3 2 0.5 7 0.4
SELF website 12 0.3 3 0.8 6 0.4
Other website 13 0.3 0 0.0 5 0.3
Newsletter 8 0.2 0 0.0 7 0.4
SELF recruiter 2 0.1 0 0.0 0 0.0
Other 146 3.9 15 3.8 90 5.3

aIncludes women who were eligible to participate, but (1) immediately refused (n = 33; separate data not shown); (2) were undecided at
the end of enrollment (n = 50; separate data not shown); (3) on hold at the end of enrollment (n = 25; separate data not shown); (4) women
who agreed but failed to complete enrollment activities (n = 973; separate data not shown); and (5) women who enrolled but were later
found to be ineligible or unable to complete activities (n = 9; separate data not shown), as well as the ineligible at screening (shown) and the
enrolled (shown).

bExcludes 9 women who were enrolled but found to be ineligible or unable to complete activities.
HFHS, Henry Ford Health System; SELF, The Study of Environment, Lifestyle, and Fibroids.
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Table 3. Characteristics of SELF Participants

at Time of Enrollment

Characteristic
n (%)

(N = 1696)

Participant age at ultrasound (years)
23–25 378 (22)
26–28 424 (25)
29–31 459 (27)
32–35 435 (26)

Education
£High school or GED 370 (22)
Some college or associate/technical degree 850 (50)
Bachelor’s, master’s, or doctoral degree 475 (28)
Missing 1

Total annual household income (USD)
<20,000 768 (46)
20,000–50,000 629 (37)
>50,000 287 (17)
Missing 12

Age at menarche (years)
£10 310 (18)
11 334 (20)
12 459 (27)
13 287 (17)
‡14 306 (18)

Gravidity
Ever pregnant 1244 (73)
Never pregnant 452 (27)

Parity (number of births)
0 663 (39)
1 433 (26)
2 313 (18)
‡3 287 (17)

Number of miscarriages (among gravid)
0 926 (75)
1 240 (19)
‡2 72 (6)
Missinga 6

Number of induced abortions (among gravid)
0 570 (46)
1 345 (28)
‡2 324 (26)
Missingb 5

History of hormonal contraceptionc

None 237 (14)
Oral contraceptives 1200 (71)
Depo-Provera 722 (43)
Hormone patch 304 (18)
Vaginal ring 227 (13)
Mirena IUD 191 (11)
Hormone implant 42 (2)

Body mass index (kg/m2)
<25.0 336 (20)
25.0 to <30.0 350 (21)
30.0 to <35.0 329 (19)
‡35.0 681 (40)

Prior diagnosis of:
Hypertension

Yes 168 (10)
No 1510 (90)
Missing 18

(continued)

Table 3. (Continued)

Characteristic
n (%)

(N = 1696)

Diabetes
Yes 57 (3)
No 1627 (97)
Missing 12

Asthma
Yes 331 (20)
No 1348 (80)
Missing 17

Chlamydia
Yes 632 (37)
No 1062 (63)
Missing 2

Gonorrhea
Yes 324 (19)
No 1371 (81)
Missing 1

Smoking status
Never 1247 (74)
Past 125 (7)
Current 324 (19)

Alcohol use (at time when drinking the most)d

Low/never 450 (27)
Moderate 554 (33)
Heavy 692 (41)

Early life exposures
Maternal smoking (in utero exposure)

No 1252 (74)
Yes 444 (26)

Born a week or more before due datee

No 1145 (76)
Yes, born 1–2 weeks early 212 (14)
Yes, born ‡3 weeks early 148 (10)
Missing 191

Fed soy formula as infante

No 1355 (87)
Yes 198 (13)
Missing 143

Breastfed as infante

No 1076 (68)
Yes 496 (32)
Missing 124

Frequency of childhood hair treatment with chemical
products, including hair straighteners, around
age 10 years
Rarely/never 939 (55)
Once a year 183 (11)
2 to 4 times a year 331 (20)
5 to 9 times a year 196 (12)
10 or more times a year 45 (3)
Missing 2

Uterine fibroids at baseline ultrasoundf

No 1318 (78)
Yes 378 (22)

Number of fibroids (among those with fibroids)
1 240 (63)
2 56 (15)
‡3 82 (22)

(continued)
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at the clinic for a total of 99.9%. One participant did not
provide a urine sample. Two vaginal swabs were collected
by 100% of the participants. One was for assessment of
chlamydia, mycoplasma, Neisseria gonorrhoeae and Tri-
chomonas infection (Gen-Probe Aptima swab), the other
for assessment of bacterial vaginosis (Epicentre Catch-All
Sample Collection Swabs).

First follow-up retention

Eighty-seven percent of participants returned for their first
follow-up. Those who miss any given follow-up are still
eligible to complete subsequent follow-up activities, so we
anticipate >90% of the women will have at least one follow-up
visit.

Discussion

SELF was able to recruit the desired number of young
African American women within the planned time frame.
The recruitment sources that yielded the most participants
were those personally known by the respondents (family and
friends or letters from HFHS). Using ‘‘known’’ recruitment
sources may be important for enrolling African Americans in
research studies, given the research abuse that has occurred in

the past. We selected for women who were likely to remain in
the study, and as expected, our sample is on average more
educated than U.S. black women overall [78% with more
than a high school degree vs. 60% in 25- to 34-year-old black
women in the U.S.; 28% vs. 23% with college degrees
(www.census.gov/hhes/socdemo/education/data/cps/
2011/tables.html)]. This increased education level of par-
ticipants was also seen among participants in the Black
Women’s Health Study, another cohort study that aimed to
enroll women who would remain with the study.42 As
hoped, the follow-up rate (87% for the first follow-up) ap-
pears to be adequate.

The data collection that was designed to limit missing
data was very successful and could be implemented in other
studies. As a result, we have a very rich database. Given the
broad scope of questionnaire data (demographic, repro-
ductive, medical, lifestyle) and the collection of biological
specimens in this large sample of young African American
women, there are opportunities for a wide range of novel
supplemental investigations. Most importantly, we have
detailed ultrasound data with uterine and fibroid mea-
surements as well as the uterine location of detected
fibroids.

Conclusions

Study design aspects likely to be important for long-term
studies in young African Americans include personalized
recruitment, multiple steps to the enrollment process that rely
on the initiative of the participant, and methods for tracing
highly mobile study subjects.
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Table 3. (Continued)

Characteristic
n (%)

(N = 1696)

Size of largest fibroidg (cm) (among those with fibroids)
<2 234 (62)
2–3.9 93 (25)
‡4 51 (13)

Fibroid type (among those with fibroids)
Any submucosal 34 (9)
Any intramural 313 (83)
Any subserosal 104 (28)

Fibroid location (among those with fibroids)
Any fundal 174 (46)
Any corpus 273 (72)
Any lower uterine segment 30 (8)

a Missing includes 2 women with one or two miscarriages and
2 women with up to two miscarriages with the possibility of
none.

bMissing includes 2 women with one or two abortions and 3
women with up to two abortions with the possibility of none.

cWomen often had used more than one form of hormonal birth
control.

dLow/moderate drinkers never drank more than 10 drinks in a
year. Heavy drinkers usually drank six or more drinks on days when
they drank or drank four or more drinks per sitting at least two to
three times a month. Moderate drinkers were everyone else.

eData from the Early Life Questionnaire has more missing data
because it involved consultation with mother or others who knew of
participant’s early life and had to be mailed back to study center
(n = 74 not yet returned). Also, 24 participants were not given a
form because they had no one to ask.

fIncludes six questionable fibroids that could not be seen in all
three dimensions. Each was the single fibroid detected.

gBased on maximum diameter measured.

GED, General Educational Development test (high school
equivalency); IUD, intrauterine device.
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