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ABSTRACT. Nosek MA, Hughes RB, Petersen NJ, Taylor
B, Robinson-Whelen S, Byrne M, Morgan R. Secondary

onditions in a community-based sample of women with phys-
cal disabilities over a 1-year period. Arch Phys Med Rehabil
006;87:320-7.

Objective: To examine prevalence and predictors of second-
ry conditions in women with physical disabilities.

Design: Cross-sectional.
Setting: Women were recruited through private and public

ealth clinics and various community organizations.
Participants: A sample of 443 predominantly ethnic minor-

ty women with physical disabilities.
Interventions: Not applicable.
Main Outcome Measure: Health Conditions Checklist in-

erference score.
Results: Aggregated data over a 1-year period showed that

early the entire sample reported interference from pain
94.5%) and fatigue (93.7%) and that at least three quarters of
he sample reported problems with spasticity (85.4%), weak-
ess (81.8%), sleep problems (80.2%), vision impairment
77.9%), and circulatory problems (77.9%). Obesity was sub-
tantially more prevalent in this sample (47.6%) than in the
eneral population of women (34.0%). The mean number of
econdary conditions per woman � standard deviation was
4.6�6.2 (range, 1�42), with 75% of the sample endorsing 10
r more conditions. On average, women reported experiencing
.7�4.03 (range, 0�20) conditions that they rated as signifi-
ant or chronic. A third (33.4%) of the variance in interference
cores was accounted for in the regression analysis, with sig-
ificant variance accounted for by race, disability type (women
ith joint and connective tissue disorders and women with
ostpolio reported the highest overall interference scores),
reater functional limitations, and lower levels of general men-
al health.

Conclusions: Secondary conditions in women with physical
isabilities are substantially more problematic than reported
reviously in the literature. Further research is needed to de-
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ermine health disparities of women with and without disabil-
ties. Measurement issues and the clinical relevance of these
ndings are discussed.
Key Words: Comorbidity; Connective tissue diseases; Dis-

bled persons; Joint diseases; Multiple sclerosis; Muscle weak-
ess; Nervous system; Neurodegenerative diseases; Neuromus-
ular diseases; Obesity; Pain; Rehabilitation; Rheumatic
iseases, Spinal cord injuries; Trauma; Women; Women’s
ealth.
© 2006 by the American Congress of Rehabilitation Medi-

ine and the American Academy of Physical Medicine and
ehabilitation

PPROXIMATELY 20 YEARS AGO, secondary conditions
were recognized as a problem of national significance, and

hey now comprise a focus of research and prevention pro-
rams for people with disabilities.1,2 The national public health
genda has expanded its emphasis from disability prevention to
he prevention of secondary conditions, as documented in
ealthy People 2010.3 Although the field of physical medicine

nd rehabilitation has become familiar with the term “second-
ry conditions,” researchers have yet to agree on a precise
efinition and practitioners still question the construct as clin-
cally applicable. A few studies have examined secondary
onditions in women with disabilities; however, they typically
se measurement instruments that do not include conditions
nique to women. This article addresses these problems of
efinition and sex relevance and provides new information
bout women with disabilities by presenting results of a year-
ong study of secondary conditions in a diverse, community-
ased sample of 443 women with physical disabilities.
Secondary conditions are defined here as highly preventable
edical, physical, cognitive, emotional, or psychosocial com-

lications of physical impairment.4,5 Attributed to environmen-
al and attitudinal barriers to health-promoting behaviors and
ommunity participation in addition to the natural sequelae of
isabling conditions, secondary conditions are strongly related
o adverse outcomes in quality of life and health.4-6

In the early 1990s, Seekins et al7,8 developed the Secondary
ondition Surveillance Instrument (SCSI) to measure the prev-
lence, severity, and interference of 40 secondary conditions.
hese researchers documented that primary impairments did
ot predict specific groupings of secondary conditions and that
ertain secondary conditions would be evident across a variety
f impairments.9 They conducted various studies by using the
CSI including a survey (N�594) that indicated that the most
revalent secondary conditions were mobility problems, joint
nd muscle pain, chronic pain, fatigue, and physical decondi-
ioning.10 Furthermore, they documented that community-liv-
ng persons with mobility impairments consistently report an
verage of 14 secondary conditions annually. A 2004 surveil-
ance study11 conducted in the State of Washington showed
hat 87% of respondents with disabilities and 49% without
isabilities reported at least 1 “secondary” condition within the

ast 12 months. Disability was the strongest predictor of pain,
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321SECONDARY CONDITIONS IN WOMEN, Nosek
eight problems, fatigue, problems getting around, falls and
ther injuries, sleep problems, muscle spasms, and bowel and
ladder problems.
Only a few studies have examined sex differences in relation to

atterns of secondary conditions. One study of persons with spinal
ord injury (SCI) found that, compared with men, women’s out-
omes included greater effects of pain, fatigue, and skin prob-
ems.12 Based on a modification of the SCSI,8 a study of
omen with disabilities (N�165) indicated that the most fre-
uently reported secondary conditions were fatigue, mobility
roblems, physical deconditioning, spasticity, and joint pain,
ollowed by depression, chronic pain, access problems, weight
roblems, and isolation, with a mean of 12 conditions per
oman within the previous year.13 Another survey (N�386)

ound that nearly 1 in 4 women with disabilities reported
roblems with hypertension.14 Only 1 study15 found that, when
ompared with women without disabilities, women with dis-
bilities more frequently reported chronic urinary tract infec-
ions (UTIs), heart disease, and depression. Compared with
en, women have disproportionately high rates of pain, a

isparity that has been linked with women’s higher prevalence
f disabilities associated with pain including rheumatoid arthri-
is, osteoarthritis, multiple sclerosis (MS), and fibromyalgia.16

rause and Broderick17 found that in a sample of 512 persons
ith SCI, women (40% of the total sample) reported more poor
ental health days than men. Depression and stress have been

ound to be significantly more prevalent in women with dis-
bilities compared with their male counterparts.18-21

Many secondary conditions are preventable or mutable
hrough appropriate health promotion interventions designed to
nhance functioning in the community and improve quality of
ife.10,22-28 This awareness sparks the growing interest in ex-
anding our understanding of secondary conditions, including
heir prevalence and incidence and their physical, emotional,
ocial, and economic impact.

Our decision to focus on women is well justified. Several of
he most prevalent secondary conditions are more common
mong women, including pain, fatigue, weight problems, and
epression. Although these conditions are often primary among
omen in general, they typically constitute secondary condi-

ions for women with a primary physical impairment. Women
ith disabilities, who are faced with sex- and disability-

elated health disparities, comprise 24.4% (26 million) of all
.S. women,29,30 a number that is growing with the aging of

he U.S. population.
In this study, we sought answers to the following questions:

1) Which secondary conditions are the most prevalent, cause
he greatest interference in daily life, and are the most prob-
ematic (prevalence multiplied by interference) for women with
hysical disabilities? (2) What are the demographic, general
ealth, and disability-related predictors of the level of impact
econdary conditions have on the daily lives of women? and (3)

hich primary disability types are associated with the greatest
nterference from selected secondary conditions?

METHODS

ample and Procedures
Women were eligible for the study who (1) were at least 18

ears old, (2) lived in the local metropolitan area, (3) had the
iagnosis of a physical disability or any condition that causes
limitation in 1 or more major life activities including mobility
nd self-care and home management, and (4) had no known
ognitive impairments or mental health problems or problems
nderstanding English or Spanish that would significantly im-

air their ability to respond to questions during an interview. o
omen were excluded from the study who presented with
urrent (1) substance abuse, (2) suicidality, (3) plans to leave
he metropolitan area within the following year, (4) no tele-
hone, and/or (5) a disability of less than 1-year duration.
After obtaining approval by the institutional review board

or human subjects, participants were recruited through private
nd public health clinics, the center’s database of women with
isabilities who express interest in our research studies, and
arious community organizations. Interested women were in-
ormed, in their preference of English or Spanish, that the study
ought to examine disability-related characteristics, health con-
itions, and health care expenses among women with physical
isabilities. The women were also informed that they would be
sked to complete 7 approximately 30-minute long interviews
an initial interview and 6 bimonthly phone interviews) over
he course of a year. A total of 717 women were invited to
articipate in a screening interview. Of these, 230 could not be
creened (eg, reasons included no time, did not feel well,
ransportation difficulties, family waiting), 37 did not meet the
ligibility requirements before screening, and 7 were found
neligible during the screening interview. A sample of 443
omen met the study criteria (response rate, 62%), gave
ritten informed consent, and participated in the enrollment

nterview.
There was a 19% attrition rate over the course of 1 year. Of

he original sample of 443 participants, 401 completed visit 3,
88 completed visit 5, and 360 completed visit 7. A total of 253
articipants, or 57% of the sample at enrollment, had complete
ata for visits 1, 3, 5, and 7. The data summarized and reported
ere consist of the initial enrollment interview data (visit 1) and
ata from visits 3, 5, and 7, in which information about sec-
ndary conditions was collected.

ata Collection
Data were collected by means of survey questionnaires ad-
inistered in structured interviews. The following measures
ere used to collect data pertaining to demographics, disability

tatus, and health conditions.
Demographics. Basic demographic questions included

ge, race and ethnicity, educational level, marital status, sexual
rientation, employment status, personal and household in-
ome, and health insurance information.

Disability-related information. Information was gathered
bout disability including disability type, age at onset, and
uration. Disability severity was measured by the 10-item
hysical functioning subscale of the Medical Outcomes Survey
6-Item Short-Form Health Survey (SF-36).31 To determine
rimary disability, participants were asked to indicate their
isabling conditions from a list of 16 physically disabling
onditions plus an open-ended “other condition.” If more than
of these conditions were checked, participants were asked to

ndicate which one was the most limiting for them and that was
abeled their primary disability.

Secondary conditions. The Health Conditions Checklist
ncludes 42 secondary and chronic health conditions and con-
titutes an adaptation of the SCSI.9 We excluded conditions
hat resulted from or reflected participants’ interaction with
heir environment, such as difficulties with access and equip-
ent injuries and added female-specific conditions including

east infection, vaginal infection, and menstrual problems.
articipants rated the extent to which each health condition
ffected their activity and independence (interference rating) in
he past 2 months by using 0 for no or an insignificant problem,

for a mild or infrequent problem, 2 for a moderate or

ccasional problem, 3 for a significant or chronic problem, and

Arch Phys Med Rehabil Vol 87, March 2006
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A

for never had this condition. We classified respondents as
ndorsing the condition if they responded with 1, 2, or 3.

Body mass index. Women were asked to self-report their
ody weight and height, which were used to calculate body
ass index (BMI) (in kg/m2).32

ata Analysis
Descriptive statistics of secondary conditions were calcu-

ated several ways. Prevalence at visit 1 was calculated for each
ealth condition by dividing the number of women endorsing
he condition as at least a mild or infrequent problem in the past

months (interference rating of 1–3) by the total number of
articipants. It is likely that the prevalence statistics calculated
n this way yielded underestimations because the rating of 0,
hich represented not currently having the condition as well as
aving a condition that had caused no problems in the past 2
onths, was not considered an endorsement of the condition.

n calculating the prevalence of arthritis, we eliminated en-
orsements by 182 women who also reported rheumatoid or
steoarthritis as their primary disability because we were in-
erested in identifying secondary conditions, not primary dis-
bilities. A mean interference score for each health condition
as calculated by dividing the sum of the interference scores

or that item by the number endorsing the item. A problem
ndex was calculated by multiplying each condition’s preva-
ence by its mean interference score, indicating the relative
ignificance of problems identified by the greatest number of
omen.
To examine health conditions experienced by individual

articipants, the total number of conditions each woman en-
orsed (those given an interference rating of 1, 2, or 3) was
allied to create a number of health conditions. This statistic
lso represents an underestimation for the same reason pre-
ented above for prevalence. We calculated an individual in-
erference score for each participant (ie, a summation of inter-
erence ratings for each condition endorsed). This measure
erved as the dependent variable in a regression analysis to
etermine the demographic, general health, and disability-re-
ated predictors of secondary conditions.

The final 2 prevalence calculations used the subsample of 253
omen for whom data were available at all time points where

econdary conditions data were collected (ie, 1, 3, 5, and 7).
ercentages of women who ever endorsed a condition included

hose who reported at least mild or infrequent interference at
east once. Percentages of new cases for each secondary
ondition in a 1-year period were calculated by determining
he number of women who did not endorse the condition at
isit 1 but did endorse it (rating it 1, 2, or 3) at least once
hereafter and dividing this by the number of women who
id not endorse the condition at visit 1. This is the custom-
ry formula for calculating incidence rates; however, be-
ause this was not a population-based sample, we do not use
his term.

The regression model used to examine interference scores in
eneral and for selected individual conditions used dummy-coded
ariables. Disability type was entered by using 5 dummy-coded
ariables to represent the 6 disability types. Joint and connec-
ive tissue diseases (JCTDs), the largest disability group in our
ample, served as the reference group. For race and ethnicity,
he reference group was non-Hispanic white; for marital status,
n a coupled relationship; for education, less than a high school
iploma; and for work status, the reference group was not

orking.

A
H

rch Phys Med Rehabil Vol 87, March 2006
RESULTS

haracteristics of the Sample
The demographic and disability characteristics of the diverse

ample of 443 women with disabilities are presented in table 1.
ost of the women were over the age of 52, and only about one

hird were married or living as married. This was a very low
ocioeconomic sample with the median annual household in-
ome barely exceeding $11,000. Although relatively well ed-
cated, only 16% of the women were gainfully employed.
Women in this sample generally had long-term, severe phys-

cal disabilities. The mean duration was more than a decade,
ost acquired their disability at midlife, and nearly 7 out of

very 10 women required at least 1 assistive device. About half
ad JCTDs and the other half had SCI, stroke, MS, and post-
oliomyelitis. Scores on the SF-36 physical functioning sub-
cale were well below the U.S. norms for physical functioning
n women (mean � standard deviation, 23.43�24.24 vs mean,
1.47�24.60).31

revalence for the Entire Sample
The prevalence, mean interference score, and problem index

or each secondary health condition across the entire sample

Table 1: Demographic and Disability Characteristics of the
Sample (N�443)

Age (y) 52.97�11.29 (18–83)
Race and ethnicity

Non-Hispanic whites 35 (157)
African Americans 34 (150)
Hispanics 24 (105)
Other 7 (31)

Interviews conducted in Spanish 12 (52)
Education

Graduated from HS or GED 28 (125)
HS graduate and college/

technical school 42 (187)
College degree or more 17 (74)

Not working for pay 84 (372)
Income

Median personal, annual ($) 7086 (mean, 9696�11,599)
Median household, annual ($) 11,364 (mean, 21,445�28,410)

Currently married or living as
married 36 (158)

Heterosexual 97 (422)
Primary disability

Duration (y) 12.50�13.59 (1–72)
Age at disability onset (y) 40.52�16.55 (0–76)
Joint and connective tissue

diseases 48 (215)
SCI 12 (53)
Stroke 10 (45)
MS 9 (42)
Polio 6 (25)
Other 14 (63)

Assistive device use
Used at least 1 assistive device 69 (304)
Used a power wheelchair 12 (54)
Manual wheelchair 20 (89)
Walker 22 (98)

OTE. Values are mean � standard deviation (SD) (range) or % (n)
r as indicated.

bbreviations: GED, General Educational Development diploma;
S, high school.
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re listed in table 2. At visit 1, the most prevalent secondary
onditions for this sample were in descending order: pain,
atigue, vision impairment, weakness, circulatory problems,
leep problems, spasticity, depression, blood pressure prob-
ems, and memory problems. When prevalence was weighted
y multiplying it with the mean interference score to arrive at
problem index, the order of conditions for the entire sample

hanged slightly to pain, fatigue, weakness, vision impairment,
irculatory problems, sleep problems, blood pressure problems,
pasticity, depression, and bowel problems.

Even higher rates of occurrence emerged when aggregated
ata over a 1-year period were examined. Nearly the entire
ample reported interference from pain and fatigue. At least
hree quarters of the sample reported problems with spasticity,

Table 2: Summary Statistics for Secondary Cond

Secondary Condition

Visit 1 (N�

Prevalence (%) Mean Inter

Pain 83.75 2.55
Fatigue 77.43 2.38
Vision impairment 62.53 2.30
Weakness 62.53 2.36
Circulatory problems 60.05 2.39
Sleep problems/disturbances 59.82 2.37
Spasticity 58.01 2.32
Depression 56.88 2.24
Blood pressure problems 56.21 2.51
Memory problems 50.34 1.79
Bowel problems 45.60 2.19
Stomach problems 38.83 2.21
Diabetes 36.34 2.64
Injuries 31.15 2.12
Other bladder problems 28.89 2.23
UTI 27.77 2.15
Arthritis 27.54 2.38
Osteoporosis 25.51 2.30
Hearing impairment 22.35 1.62
Carpal tunnel 18.51 2.17
Cardiovascular problems 18.28 2.28
Yeast infection/vaginal infection 17.83 2.03
Contractures 17.61 2.40
Heart disease 16.25 2.32
Respiratory infection 15.58 2.16
Anemia 14.22 2.24
Menstrual problems 11.29 2.34
Speech impairment 10.38 1.48
Sexual dysfunction 10.38 2.22
Scoliosis 9.71 2.14
Dysreflexia 9.71 2.09
COPD 7.45 2.64
Peripheral vascular disease 6.77 2.37
Pressure ulcers 5.42 1.67
Other mental illness 5.42 2.58
Restrictive lung disease 3.39 2.47
Carotid artery disease 3.16 2.57
Epilepsy 3.16 2.71
Cancer 2.48 2.73
Amputation 2.26 2.90
Sexually transmitted diseases 2.26 1.60
Alcohol or other drug problems* 0.90 2.00

bbreviation: COPD, chronic obstructive pulmonary disease.
Statistics for alcohol or other drug problems were affected by the
eakness, sleep problems, vision impairment, and circulatory d
roblems at some time over the course of the year. Conditions
hat had the highest rates of new cases in 1 year were fatigue,
ain, spasticity, sleep problems, weakness, depression, circu-
atory problems, memory problems, vision impairment, and
owel problems.
Nearly three quarters of the sample were classified as either

verweight or obese according to current national BMI stan-
ards (normative, �25.0kg/m2; overweight, 25.0 –29.9kg/
2; obese, �30.0kg/m2). Women with MS were the least likely

o be overweight or obese, and women with JCTD and ampu-
ation were the most likely to be overweight or obese.

The number of secondary conditions per woman was sub-
tantial (table 3), with a mean for the whole sample of
4.64�6.2 (range, 1�42); three quarters of the sample en-

s in 1 Year in Women With Physical Disabilities

Visits 1, 3, 5, 7 (n�253)

e Problem Index Ever Endorsed (%) Rate of New Cases (%)

2.13 94.46 50.59
1.85 93.67 57.66
1.44 77.87 34.56
1.48 81.81 44.68
1.44 77.86 35.30
1.42 80.24 45.16
1.35 85.38 47.20
1.28 73.12 38.92
1.41 68.38 27.65
0.90 71.54 34.60
1.00 66.01 30.69
0.86 58.10 29.31
0.96 35.57 2.47
0.66 49.81 22.85
0.64 49.01 17.65
0.60 41.10 14.49
0.65 41.10 11.27
0.59 38.34 12.01
0.36 35.97 14.09
0.40 30.83 14.84
0.42 30.04 18.53
0.36 31.62 11.61
0.42 44.67 22.96
0.38 21.34 7.52
0.34 28.07 10.94
0.32 28.06 12.54
0.26 15.81 5.88
0.15 18.19 9.88
0.23 19.37 8.80
0.21 15.81 5.26
0.20 15.02 4.64
0.20 11.46 6.74
0.16 18.58 12.11
0.09 11.07 4.43
0.14 13.44 6.13
0.08 5.93 3.78
0.08 7.12 4.08
0.09 5.93 1.62
0.07 5.54 2.42
0.07 4.35 1.88
0.04 4.35 1.08
0.02 1.19 0.53

sion criteria for participation in the study.
ition

443)

ferenc
orsed 10 or more conditions. When the number of secondary
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onditions per woman was broken down by interference level,
e found a mean of 5.71�4.03 (range, 0�20) conditions per
oman were rated as significant or chronic. Almost all the
omen reported at least 1 secondary condition at the mild or
ccasional or significant or chronic level of interference.

redictors of Individual Interference Score
The individual interference score, or sum of all interference

atings for a participant at visit 1, ranged from 0 to 70, with a
ean of 27.37�13.42. A multiple regression analysis (table 4)

ncluded the variables age, race, marital status, education, work
tatus, disability type and duration, and the SF-36 physical

Table 3: Mean Number of Secondary Conditions by
Interference Rating

Level of Interference N Mean � SD Min Max

No. of SC 443 14.64�6.20 1 42
No. of SC, no problems within

past 2mo 443 2.55�2.73 0 28
No. of SC, mild or infrequent 443 2.52�2.04 0 12
No. of SC,

moderate/occasional 443 3.86�2.46 0 12
No. of SC, significant/chronic 443 5.71�4.03 0 20

bbreviations: Max, maximum; Min, minimum; SC, secondary con-
itions.

Table 4: Regression Results

Label

Overall Pain

PE SE PE

Age 0.00 0.05 �0.00
White (reference group)

African American �0.21 1.36 0.05
Hispanic, Latina �1.99 1.62 �0.08
Other 4.85* 2.46 0.26

In a coupled relationship (reference
group)

Noncouple �0.79 1.16 �0.09
Less than a HS diploma (reference

group)
Graduate from HS or GED 1.32 1.81 0.18
HS graduate � college/technical

school 2.43 1.49 0.26
College degree or more 2.09 1.91 �0.07

Not working (reference group)
Working full time �0.90 2.12 �0.06
Working part time �0.42 1.88 �0.30

JCTDs (reference group)
SCI �3.78* 1.87 �0.49†

Postpolio �0.56 2.77 �0.03
Stroke �1.72 1.82 �0.67‡

MS �6.91† 2.10 �0.84‡

Other �4.33† 1.65 �0.46†

Total time since onset of disability
(mo) 0.000 0.00 �0.00

Physical functioning index (range,
0–100) �0.13‡ 0.02 �0.01‡

Mental health index (range, 0–100) �0.25‡ 0.02 �0.01‡

bbreviations: PE, parameter estimate; SE, standard error.
P�.05.

P�.01.
P�.001.

rch Phys Med Rehabil Vol 87, March 2006
unctioning subscale and mental health index. Of the variables
ntered in the analysis, significant predictors were race, dis-
bility type, functional limitations, and mental health index,
ogether accounting for 33.4% of the variance in individual
nterference scores (F18,424�13.31, P�.001). Women who
dentified themselves as in the “other” racial or ethnic group
eported higher overall interference scores compared with non-
ispanic white women. With regard to disability type, women
ith JCTDs reported significantly more interference from sec-
ndary conditions than women with SCI, MS, and “other”
isabilities. Thus, women with JCTDs and postpolio reported
he highest overall interference scores. Women who had more
imitations in physical functioning and lower levels of general
ental health tended to report higher individual interference

cores.

ssociation of Secondary Conditions and
rimary Disability
Because pain, fatigue, and weakness ranked as the most

revalent and problematic of all secondary conditions mea-
ured in each primary disability group, we chose them for a
loser examination of associations with primary disabilities in
he context of age, race and ethnicity, marital status, education,
ork status, disability duration, physical functioning, and men-

al health. Additionally, we selected sleep problems as the
ependent variable in a regression analysis, expecting it to have
low association with primary disability, as well as UTI,

dividual Interference Scores

Fatigue Weakness Sleep Problems UTI

PE SE PE SE PE SE PE SE

0.00 0.01 �0.01 0.01 �0.00 0.01 �0.01* 0.00

0.05 0.13 �0.07 0.14 �0.03 0.14 �0.17 0.13
�0.17 0.15 �0.15 0.16 �0.14 0.17 0.15 0.15

0.37 0.23 0.15 0.25 �0.05 0.26 �0.11 0.23

�0.27* 0.11 �0.04 0.12 0.06 0.12 0.14 0.11

0.22 0.17 0.16 0.18 0.16 0.19 �0.12 0.17

0.19 0.14 0.23 0.15 0.15 0.16 0.05 0.14
0.37* 0.18 0.24 0.19 0.13 0.20 0.01 0.18

0.26 0.20 �0.34 0.21 �0.18 0.23 �0.02 0.20
0.07 0.18 �0.04 0.19 0.17 0.20 0.14 0.18

�0.71‡ 0.18 �0.48* 0.19 �0.58† 0.20 0.28 0.17
0.37 0.26 0.77† 0.28 0.23 0.30 �0.18 0.26

�0.63† 0.17 0.08 0.19 �0.32 0.19 �0.21 0.17
�0.02 0.20 0.31 0.21 �0.67† 0.22 0.28 0.20
�0.22 0.16 0.05 0.17 �0.39* 0.17 �0.24 0.15

�0.00 0.00 �0.00 0.00 �0.00 0.00 0.00* 0.00

�0.01‡ 0.00 �0.02‡ 0.00 �0.01* 0.00 �0.00 0.00
�0.02‡ 0.00 �0.02‡ 0.00 �0.02‡ 0.00 �0.00 0.00
for In

SE

0.00

0.12
0.15
0.22

0.11

0.17

0.14
0.17

0.19
0.17

0.17
0.25
0.17
0.19
0.15

0.00

0.00
0.00
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xpecting it to have a high association with primary disability.
ee table 4 for the results of these analyses.
We succeeded in predicting 20.9% of the variance in inter-

erence from pain (F18,424�7.50, P�.000), 24.9% of the vari-
nce in interference from weakness (F18,424�9.12, P�.000);
5.7% of the variance in interference from fatigue (F18,424�9.48,
�.000), and 19.8 of the variance in interference from sleep
roblems (F18,424�7.07, P�.000). For all 4 dependent variables,
ore interference was associated with disability type, lower

hysical functioning, and lower mental health scores.
Table 5 presents the prevalence and interference scores for

ain, weakness, fatigue, sleep problems, and UTI by primary
isability type. Women with JCTDs reported significantly
ore interference from pain than women with SCI, stroke, MS,

nd “other” primary disability. Women with JCTDs, postpolio,
nd “other” disabilities reported the highest mean interference
rom pain.

Women with JCTDs reported significantly more interference
rom weakness than women with SCI; however, they reported
ignificantly less than women with postpolio. The highest in-
erference scores for weakness were reported by women with
ostpolio and MS.
Women with JCTDs also reported significantly more inter-

erence from fatigue than did women with SCI and women
ith stroke. The highest mean interference scores were re-
orted by women with postpolio, JCTDs, and MS. Fatigue was
lso associated with more education and not being in a coupled
elationship.

Results from the regression models for sleep problems and
TI did not support our expectations. For sleep problems,
isability type was a significant predictor; the highest mean
cores were reported by women with “other” disabilities,
CTDs, and stroke. We were surprised to find that the model
or UTI was relatively weak, predicting only 5.9% of the
ariance (F18,424�2.54, P�.000). Women who were younger
nd women who had their disability for a longer period of time
eported higher interference from UTI. Although women with
CI or MS reported the highest prevalence and interference
cores for UTI, there was no association between UTI and
rimary disability after all the other variables were entered into
he model.

DISCUSSION
By all measures, the number of health problems experienced

y women in addition to their primary disabling condition and
he level of interference with activities and independence
ecause of those problems was substantial. On average,
omen in the study experienced more than 14 secondary

onditions, a number that equals or slightly exceeds that
ound in previous studies.13 Our additional finding that more
han a third of these secondary conditions were described as
eing significant or chronic indicates a problem of even

Table 5: Prevalence (Prev) and Mean Interference (Interfer)

Primary Disability

Pain Fatigue

Prev (%) Interfer Prev (%) Interfer

JCTD 92.09 2.65 82.79 2.47
SCI 84.91 2.31 64.15 2.09
Postpolio 84.00 2.71 92.00 2.61
Stroke 73.33 2.48 62.22 2.21
MS 66.67 2.50 85.71 2.47
Other 59.26 2.75 59.26 2.13
ore depth and complexity. W
revalence
Across all primary disability categories, the most prevalent

nd problematic secondary conditions for women were pain
nd fatigue, followed in varying order according to disability
roup by vision impairment, weakness, circulatory problems,
leep problems, spasticity, depression, blood pressure prob-
ems, and memory problems. Additionally, obesity was sub-
tantially more prevalent in this sample (47.6%) than was
ndicated in the 2002 National Health Interview Survey for the
eneral population of women (21.4%).33

nterference
Our second question involved the impact of secondary con-

itions on women’s daily lives. Results indicate that race and
thnicity, disability type, functional limitations, and mental
ealth index were significantly associated with interference
cores. Our sample was unusual and valuable in its diversity,
ith about a third non-Hispanic white, a third African Amer-

can, and a quarter Hispanic. Half of the Hispanic women
articipated in Spanish. Even with this degree of statistical
ower for analysis of race and ethnicity and secondary condi-
ions interference, the only significant finding was that the
other” racial or ethnic group reported higher overall interfer-
nce scores compared with non-Hispanic white women. De-
pite the absence of significance for African-American and
ispanic women, it cannot be said that no difference exists in

heir experience of secondary conditions compared with other
roups. Further investigation is needed on cultural attitudes
oward illness, disability, women and the role of access to
ealth care on the experience of secondary conditions for
omen in minority cultures.
Women who had substantial functional limitations or low

cores on the mental health index reported the highest inter-
erence from secondary conditions. Time-series analyses must
e conducted with the data to determine the direction of influ-
nce. The directionality of the relation between mental health
roblems and other secondary conditions may be particularly
ifficult to determine. Potentially confounding factors should
lso be examined, such as the quality of relationships and
arriers to accessing health care. Primary disability was signif-
cantly related to overall interference scores, with women with
CTDs and postpolio reporting the highest scores.

ssociation of Primary Disability and
econdary Conditions
In examining interference scores for selected conditions, we

ound that interference because of pain, weakness, fatigue, and
leep problems was significantly associated with primary dis-
bility, lower levels of physical functioning, and lower mental
ealth index. Because joint pain is integral to JCTDs, SCI, MS,
nd stroke, we expected elevated scores on pain interference.

s for Selected Secondary Conditions by Primary Disability

Weakness Sleep Problems UTIs

ev (%) Interfer Prev (%) Interfer Prev (%) Interfer

2.79 2.30 68.37 2.50 25.12 2.20
9.06 2.23 47.17 2.12 45.28 2.08
0.00 2.60 76.00 2.00 28.00 2.14
8.89 2.39 60.00 2.37 17.78 2.00
8.57 2.55 47.62 2.10 45.24 2.26
9.63 2.38 29.63 2.63 7.41 1.50
Score

Pr

6
4
8
6
7

e did not, however, expect the finding that pain interference
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A

as greater for women with postpolio and “other” primary
onditions (eg, cerebral palsy, neuromuscular disorders, spina
ifida) than found in women with JCTDs. Similar to the find-
ngs of Ravesloot,34 we found pain to be highly prevalent in our
ample but could not compare our findings with theirs because
hey did not report interference scores nor controlled compar-
sons to other disability groups nor sex-specific findings. At
ost we can say that we have expanded on the extant literature.
Our findings were comparable to those of Coyle et al,13 who

lso found pain and fatigue to be among the most prevalent
econdary conditions for women with physical disabilities.
hey found that women with MS had higher problem index
cores for bladder problems, bowel problems, and sexual dys-
unction than women in the mixed disability group. In our
ample, women with MS reported higher problem index scores
or UTIs, other bladder problems, and bowel problems, but
ower problem index scores for sexual dysfunction compared
ith women with SCI, postpolio, JCTDs, or stroke.
Our findings for fatigue, weakness, and sleep problems fol-

owed a similar pattern of significant associations with primary
isability. Our failure to find significant associations between
TI and primary disability is counterintuitive because women
ith SCI or MS reported the highest prevalence. Future re-

earch should examine the risks for UTIs and conditions unique
o women that are introduced by variables not included here
eg, environmental barriers, assistive devices, hygiene prac-
ices, personal assistance).

We endorse a multifaceted model of disability that includes
rimary disabling condition, age at onset and duration of dis-
bility, functional limitations, and use of assistive devices in
ultivariate analyses of health outcomes. Our experience sug-

ests that commonalities in women are best represented in
easures of functioning rather than diagnostic category.

tudy Limitations
The limitations of this study involve method and measure-
ent issues. Because this was a community-based and not a

opulation-based sample, we were limited in our use of the
erms prevalence and incidence, as well as generalizability to
he population of women with physical disabilities. Although
he first of its kind and widely used, the tool we used to
valuate secondary conditions has its limitations. The response
ategory of 0 (had the condition at some point, but not in the
ast 2 months or it had been an insignificant problem in the past
months) caused difficulties in interpretation. Future work

hould refine the measure so it can distinguish between a past
roblem and a recent but insignificant problem and differenti-
te severity ratings from chronicity ratings. For example, a
ating of 1 indicates either a mild or infrequent problem,
ncreasing the individual differences in response patterns and
dding to the difficulty of interpretation.

uture Research
We call on the field of rehabilitation research to agree on the

efinition of secondary conditions. Such a consensus will sup-
ort the development of psychometrically sound instruments
hat will be inclusive of conditions unique to women and useful
or researchers and clinicians outside the field of rehabilitation.
ther conditions, such as fertility problems and pregnancy,

hould be evaluated in future investigations.
We also call on the field to initiate sex-comparative research

n secondary conditions and, even more important, to compare
ndings with prevalence statistics in women without disabili-

ies. This will require carefully controlled studies using mea-

urement techniques that can accurately distinguish between

rch Phys Med Rehabil Vol 87, March 2006
he symptoms of a health condition and disability-related lim-
tations in physical functioning.

CONCLUSIONS
As shown by this study, secondary conditions are linked

ith a complex and intricate web of factors, a web with distinct
ifferences for women compared with men given their different
ocioeconomic and interpersonal realities in our society. Infra-
tructure changes in rehabilitation are needed to address these
ssues. Careful attention and creative problem solving on the
art of both primary care providers and disability specialists,
nd a willingness to involve those from other disciplines (eg,
ynecology, cardiology, behavioral sciences) as well as the
omen themselves in developing treatment strategies, can have
magnified benefit in preventing and managing secondary

onditions in women with physical disabilities.
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