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In the last decade, the health status of
individuals with disabilities has emerged as an explicit focus of pub-
lic health attention, with consumers, policymakers, and researchers

joining in defining and implementing an agenda in this area. With
small federal grants from a few agencies, the field has begun to produce
research findings, academic curricula, and model policies and interven-
tions to promote health and prevent adverse outcomes among people
with disabilities (Andresen, Lollar, and Meyers 2000; Lollar 1994; Pope
1992; Seekins, White, Ravesloot, et al. 1999; Simeonsson and McDevitt
1999; Tanenhaus, Meyers, and Harbison 2000). The development of the
term secondary conditions and the inclusion of the chapter “Disability and
Secondary Conditions” in Healthy People 2010 (U.S. Dept. of Health and
Human Services 2000) reflect this progress toward recognizing disability
as a national public health issue.

At the state level, however, the notion that disability is a public
health issue is still considered novel. State governments generally rec-
ognize disability as a focus of agencies that address rehabilitation, med-
ical assistance, veterans’ services, architectural access, employment, and
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transportation access. Specific conditions may be viewed as falling solely
within the purview of targeted agencies like the departments of mental
retardation and mental health. The chapter in Healthy People 2010 thus
may encourage a concentration on disability in state and local public
health activities.

The concept of secondary conditions is also still making its way into
public health and some parts of the medical community. In 1988, Michael
Marge first defined what he called secondary disabilities. Countering the
notion of disability as the immutable and static outcome of physiological
impairment, he noted that the health status of an individual with an
impairment could, in fact, either worsen or improve. He also pointed
out that an individual’s health status reflected not only his or her primary
condition but also any additional condition(s) at higher risk because of
the primary disability (Marge 1988).

An Institute of Medicine (IOM) report in 1991 cited Marge’s work
but centered on what it termed secondary conditions (Institute of Medicine
1991). Drawing on the work of Nagi (1965, 1969), the report noted
that the conditions for which a prior disability placed one at risk might
or might not actually become disabling, partly depending on preven-
tive interventions. Theoretically, the report suggested, both secondary
conditions and any resulting additional disabilities could be prevented.
Simeonsson and Leskinen (1999) compared models of disability and
secondary conditions from the literature and agreed that secondary con-
ditions were, by definition, preventable.

Although interested parties agree that secondary conditions are a com-
mon problem among people with disabilities, the term secondary conditions
itself does not yet have an agreed-upon operational definition. Krause and
Bell (1999) defined secondary conditions as physical and mental health con-
ditions indirectly resulting from a primary disabling condition. Other
studies (Lollar 1994, 1999; McMillen, Simeonsson, and McDevitt 1999;
Seekins, Clay, and Ravesloot 1994; Simeonsson and Leskinen 1999)
and the chapter on disabilities in Healthy People 2010 (U.S. Dept. of
Health and Human Services 2000) use broader definitions, including
self-concept, work and social participation, health-related economic con-
sequences for the individual or family, and other family members. Healthy
People 2010 defines secondary conditions as “medical, social, emotional,
family, or community problems that a person with a primary disabling
condition likely experiences.” At the National Conference on Disability
and Women in 1999, Margaret Turk suggested that the “promotion of
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the health of people with disabilities” was a better way to conceptualize
the range of issues raised in the discussion of preventing secondary con-
ditions (Turk 1999). While the exact definition is still evolving, the
emerging consensus is that secondary conditions (1) presuppose the ex-
istence of a disability (2) but are not necessarily consequences of it. Since
the IOM report was published, researchers have identified various factors
as predictive of secondary conditions.

A primary disabling condition is typically assumed to be predictive
of the type of secondary conditions that follow it (for a recent example,
see Marge 1999). As an alternative or an addition to a specific diagnosis,
activity limitation and functional status have been investigated as po-
tential predictors of secondary conditions (Verbrugge and Jette 1994).
Beyond the primary disabling condition, physical and social environ-
mental factors are widely acknowledged to mediate the development of
secondary conditions. For example, Seekins and colleagues (1999) cited
the importance of health promotion programs in reducing the number
of secondary conditions among a sample of people with mobility im-
pairments. Research on these factors has been limited, however, by the
lack of research tools to characterize the environment affecting the lives
of individuals with disabilities (Marge 1988; Rimmer 1999; Seekins,
Clay, and Ravesloot 1994). Individual lifestyle and behavior choices are
a fourth set of factors discussed in the literature as predictive of the health
of individuals with disabilities (Seekins, Clay, and Ravesloot 1994; Turk,
Geremski, and Rosenbaum 1997). In addition, sociodemographics, per-
sonal attributes such as self-concept, and aging (for children, develop-
mental level) must be taken into account.

The Massachusetts Department of Public Health (MDPH) and the
Boston University School of Public Health (BUSPH) developed the
Massachusetts Survey of Secondary Conditions (MSSC) in 1995 to ex-
plore the epidemiology of secondary conditions. The MDPH was particu-
larly interested in the possible impact of environmental factors amenable
to public health intervention—such as access to personal and technol-
ogy assistance, transportation, and health care—on the development
of secondary conditions. As the sponsor of numerous programs aimed
at promoting healthy behaviors (e.g., smoking cessation and exercise),
the MDPH also investigated relationships between behavior and sec-
ondary conditions. The authors designed a conceptual framework to
predict secondary conditions among adults with a broad range of dis-
abilities living independently in Massachusetts. This framework guided
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the development of the MSSC and the analyses that we discuss in this
article.

The key hypothesis of our study was that by controlling for type
and severity of disabling condition or functional limitation and also for
confounding sociodemographic factors, we would find fewer and less
severe secondary conditions among respondents who

• Received paid or unpaid personal assistance services appropriate to
their activities of daily living (ADLs) and instrumental activities of
daily living (IADLs) dependencies.

• Reported no problems with accessing health promotion or disease
prevention programs or activities.

• Had consistent and continuous primary care.
• Reported adequate access to other health care services.
• Had better access to transportation.
• Followed prescribed self-care regimens and reported no tobacco use

or other high-risk behaviors.

We also hypothesized that people who reported fewer and less compro-
mising secondary conditions would also report higher general levels of
health and life satisfaction.

In this article we present (1) an analysis of baseline interviews with
656 MSSC respondents about whether they had experienced any of 17
secondary conditions; (2) an examination of the relationship among the
primary disabling condition, the mediating factors, and the number of
secondary conditions; (3) a multivariate analysis of the association among
a number of secondary conditions, the primary disabling condition, the
mediating factors, and other health outcomes; and (4) the association
among the primary disabling condition, mediating factors, and two types
of secondary conditions.

Conceptual Framework

Our MSSC conceptual framework (see figure 1) shows the relationship
between health outcomes and those environmental factors amenable to
public health intervention. The framework presupposes the existence
of a disability, defined in terms of both “primary disabling condition”
and activity limitations. We intended “primary disabling condition” to
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fig. 1. Massachusetts Survey of Secondary Conditions (MSSC) conceptual framework.
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be self-reported (see Questionnaire Design, below), and it was variously
reported as a diagnosis, injury, or impairment (e.g., spinal cord injury,
spinal bifida, psychiatric conditions, multiple sclerosis). Activity lim-
itations were defined according to measures of ADLs and IADLs. We
explain these measures in the next section.

Although a variety of factors may “mediate” the relationship of an
existing disability to the health outcomes in our framework, we focused
on those identified as amenable to public health intervention defined
by core public health functions (Institute of Medicine 1988, 1997) and
thus most relevant to the MDPH. These “mediators” include adequacy of
personal assistance and assistive technology, access to health care, access
to transportation, healthy behaviors, access to health promotion pro-
grams or strategies, and insurance coverage. The framework also reports
sociodemographic factors (gender, race/ethnicity, age, and education) in
order to account for their possible confounding effects.

Health outcomes in the framework and the MSSC were self-reported
health status, change in health status, number of days unable to do
routine activities, and number and severity of secondary conditions. We
defined secondary conditions as preventable physical and mental health
conditions directly or indirectly resulting from a primary disabling
condition. Examples of secondary conditions are anxiety, depression,
burns, falls, chronic pain, respiratory infections, and contractures. Note
that this definition of secondary conditions is narrower than some in
the literature. Other authors cite unemployment, problems with weight
regulation, and difficulty with access to services and medical care
(McMillen, Simeonsson, and McDevitt 1999; Seekins et al. 1999;
Simeonsson and Leskinen 1999; U.S. Dept. of Health and Human Ser-
vices 2000). By contrast, we view such variables as either indicators of
“participation” and “quality of life,” which may be affected by disabil-
ity and secondary conditions, or factors mediating the development of
secondary conditions.

Health outcomes, including secondary conditions, reflect the dynamic
interplay of these factors. The MSSC framework draws heavily on insights
from the IOM disability model, which uses interrelated circles to depict
the interplay of multiple feedback loops affecting the development of
secondary conditions (Institute of Medicine 1991). Although our MSSC
model is not as dynamic as the IOM model, we tried to represent feed-
back within the system with double-sided arrows (figure 1). Together,
a disability and/or functional limitation, individual sociodemographic
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characteristics, and mediating environmental factors put a person at in-
creased risk for a secondary condition, which in turn can directly or
indirectly influence the mediating factors, primary disabling condition,
and functional limitation. For example, although the need for technolog-
ical assistance may be driven by an individual’s activity limitation (such
as a limited ability to reach and pick up objects); with the appropriate
technology (a grabber), the functional consequences of that limitation
may be mitigated. Conversely, the lack of accessible transportation or
the inability to pay for prescribed medication may increase dependency
in activities of daily living.

Methods

Our survey consisted of three phases of data collection, and this article
is based on baseline data collected from 656 respondents in 1996–98.

Sample Selection

The survey included respondents recruited from six independent living
centers (ILCs) and two health maintenance organizations (HMOs) in
Massachusetts. We decided to use a convenience sample because of the
cost and the logistical complexity of locating adults with major disabling
conditions in the general population. Although our sample was not
random or based on population, the eight participating organizations
were asked to select respondents systematically, for example, every third
name from their alphabetical membership lists.

ILCs generally provide information and referrals, independent living
skills training, peer counseling, individual advocacy, and other services
to people with disabilities. The ILCs from which the MSSC respondents
were drawn are located in Boston, Salem, Lawrence, Worcester, Amherst,
and Pittsfield. We chose these six centers because their members rep-
resent a wide range of geographic locales, demographic characteristics,
living circumstances, and disabling conditions.

The two HMOs were Community Medical Alliance (CMA) and Neigh-
borhood Health Plan (NHP). CMA is a risk-based, capitated system ex-
clusively for Massachusetts Medicaid (MassHealth) enrollees with major
disabilities (Glover, Master, and Meyers 1996; Master, Dreyfus,
Connors, et al. 1996). NHP is a capitated system that serves largely
Medicaid, health center, and other low-income clients. While all CMA
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enrollees would have been appropriate respondents for the MSSC, we
selected only those NHP members who were eligible for both MassHealth
and federal Supplemental Security Income, which is restricted to indi-
viduals with disabilities. Eligible respondents had to be at least 18 years
old at the time of recruitment and able to provide independent informed
consent. No provision was made for proxy interviews. Potential respon-
dents first received letters from an ILC or HMO explaining the project
and inviting them to participate. They were offered a $20 honorarium for
a completed interview. ILC or HMO staff later contacted the respondents
to review information about the project and to obtain their consent to
participate. Consenting respondents were asked to provide their names,
addresses, telephone numbers, and Social Security numbers, which the
ILC or HMO representatives gave to the research staff. Research assis-
tants from the BUSPH then contacted the respondents to offer more
information about the study and either schedule or conduct interviews.

Of the 656 interviews, 91 percent were by telephone using Ci3 soft-
ware (Sawtooth Software in Sequim, Washington). Due to special circum-
stances (e.g., speech or hearing impairment, lack of telephone privacy,
or respondent’s request), the rest were in-person interviews conducted at
either the respondent’s home or another site (medical office, work site,
or shelter). The median time for the interviews was 65 minutes, with a
range of 45 minutes to more than two hours. After it began, fewer than
1 percent of respondents terminated the interview.

The ILCs and HMOs initially identified 1,487 individuals for in-
terviews. Of those identified, 296 (20%) could not be contacted, and
another 128 (9%) were ineligible because of age, death, institutional-
ization, or inability to give informed consent. Another 15 percent (227)
refused to allow their names to be given to the BUSPH for the study. Of
the 836 remaining persons whose names were provided to interviewers
at the BUSPH, 111 (13%) were ineligible; 20 (2%) could not be con-
tacted; and an additional 49 (6%) refused to participate. Excluding those
known to be ineligible, the remaining 932 made up the total sample of
respondents for the survey. The participation rate of the total sample was
70 percent (656/932).

Questionnaire Design

In order to elicit information about all components of the MSSC frame-
work, we chose our baseline survey questions from three sources: (1) an
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earlier study of the health and health care experiences of the Independent
Living–Primary Care (IL–PC) Program (Meyers, Cupples, Lederman,
et al. 1988); (2) widely used and validated measures such as the Medical
Outcomes Study (MOS) SF-36 (McHorney, Ware, Rogers, et al. 1992;
Stewart 1992; Ware 1992) and the Craig Handicap Assessment and
Reporting Technique (CHART) (Whiteneck, Charlifue, Gerhart, et al.
1992); and (3) new questions developed specifically for this survey by
the research team.

The baseline survey contained approximately 350 questions covering
demographics; major disabling condition; ability to perform activities of
daily living (ADLs) and instrumental activities of daily living (IADLs);
use of assistive devices and personal assistance; preventive and routine
care; access to health care and other services; access to transportation;
history of alcohol, tobacco, and drug use; and severity, duration, and
consequences of secondary conditions. The participants themselves de-
fined their disability in response to the question “What is your primary
disabling condition?” Activity limitations were elicited through ques-
tions about ADLs and IADLs and the use of assistive technology and
paid and unpaid personal care assistance. In order to ascertain secondary
conditions, researchers asked about any “health problems” the respon-
dents had experienced in the past 12 months, using a list of 17 sec-
ondary conditions selected from “Secondary Disability Prevention” by
Seekins and colleagues (1990), supplemented by input from focus groups
(persons with disabilities and providers of their care) and MDPH staff
and advisory committee members. Those conditions listed in the sur-
vey administered at the baseline phase were urinary tract infection, skin
problem (pressure sore, ulcer), depression, bowel problem, spasm, respi-
ratory infection (e.g., flu and pneumonia but not colds), asthma, chronic
pain, migraine, anxiety, reaction to medication, contracture, burns, falls
or other types of injury, fatigue, autonomic dysreflexia, and seizure. For
each condition, the respondents were asked about its frequency, duration,
and need for medical or emergency care; bed days; and days lost from
work or school. The respondents also were asked if they had experienced
any conditions that were not on the list.

Analysis

We calculated the means and standard deviations for the continuous vari-
ables and the percentage of positive responses for categorical variables
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for the 656 persons in the sample, and we used T-tests to explore bi-
variate associations between the number of secondary conditions and
other health outcomes. Hierarchical multiple regression (Tabachnick and
Fidell 1983) was used to characterize the relationship between the num-
ber of secondary conditions an individual experienced and six sets of
factors derived from the conceptual framework. Although the frame-
work allows for multidirectional relationships, the regression model is
unidirectional. In order of entry into the regression, the factors were
(1) sociodemographics, (2) type of disability, (3) activity limitation,
(4) access, (5) substance use, and (6) other health risks. The hierarchi-
cal entry of the sets of these factors into the model clarified the effect
that each had on the number of secondary conditions while controlling
for previously entered variables. After we entered the sociodemographic
variables to control for known associations between them and health, we
were able to isolate the unique predictive influence of such mediating
factors as access, substance use, and other health risks. The significance
level was set at p ≤ .05.

The sociodemographic factors entered in step 1 of the regression were
age, gender, race/ethnicity, and years of formal education. Race/ethnicity
was categorized as two groups, white and nonwhite. Because of their
small numbers, black non-Hispanics, Hispanics, Asians, Native
Americans, and others were treated as one group.

Two variables, primary disabling condition and number of disabling
conditions, were added in step 2 to indicate the type of disability.
The primary disabling condition was defined according to four dummy
variables: spinal cord injury (SCI), cardiovascular/pulmonary conditions
(CV), cerebral palsy and spina bifida (CP/SB), and other conditions.
SCI, CV, and CP/SB comprised the three categories of disabling condi-
tions most prevalent in our sample. The fourth dummy variable, other
disabling conditions, included heterogeneous conditions. Spinal cord
injury was used as the reference category in the model. The number
of disabling conditions was captured as a two-level categorical variable:
1 = more than one disabling condition versus 0 = one primary disabling
condition.

Activity limitation was entered in step 3 and was represented in the
regression by the number of domains of ADL dependency and IADL
difficulty. The ADL and IADL scales are two well-known measures of
functional assessment (Katz 1983). ADLs reflect an individual’s ability
to perform routine personal care functions independently. In the MSSC,
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respondents were asked whether they needed help with bathing, getting
from bed to chair, dressing, eating, bladder and bowel functions, personal
grooming, wheelchair transfer, or indoor mobility. IADLs indicate that
an individual is able to perform activities at a higher level of behavioral
complexity than ADLs, such as those associated with home management
and independent living. Respondents in the MSSC were asked whether
they had difficulty with food preparation, shopping, or personal finance.
The range of ADL dependency was 0 to 9, and the range of difficulty
with IADL was 0 to 3.

The remaining three factors in the model—access, substance use, and
other health risks—are defined in the conceptual framework as medi-
ating factors. Access refers to difficulty obtaining transportation to all
places, the number of ADLs with which an individual needed more help
than he or she received, difficulty getting medical or surgical care, self-
reported quality health care, unmet need for mobility aids, and unmet
need for communication aids. The use of personal assistance services was
not included in the model because of collinearity with ADL dependency,
and the number of IADLs with which a person needed more help was
not included because of collinearity with IADL difficulty. Substance use
refers to whether an individual reported using tobacco during the four
weeks before the interview, consuming three or more alcoholic drinks on
any occasion four weeks before the interview, or using marijuana during
the 12 months before the interview. Other health risks measured whether
the respondent reported difficulty maintaining weight or engaging in
physical exercise and whether he or she had been assaulted (hit, pushed,
or physically hurt) in the past 12 months. Assault was used as a nega-
tive proxy for “violence-free environment,” a variable in the conceptual
framework for which more direct measures were lacking.

The third step of the analysis examined the association between three
other health outcomes and number of secondary conditions, controlling
for type and level of disability, sociodemographics, and the mediating
factors from our theoretical framework. The three health outcomes were
(1) fair/poor versus good/very good/excellent health status, (2) some-
what/much worse versus same/somewhat better/much better health now
than a year ago, and (3) number of days unable to do routine activities.
The first two outcomes were analyzed using logistic regression models
and the third using a multiple regression model.

We used factor analysis with a varimax rotation to determine whether
and how secondary conditions could be grouped together. Two secondary
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conditions, migraines and seizures, were excluded from the factor anal-
yses, since they were eliminated from later (post-baseline) phases of the
survey. A correlation coefficient of .40 was selected as the cutoff for fac-
tor loadings. This produced two factors of four items each. Factor 1 was
spasms (factor loading = .56), urinary tract infections (.54), autonomic
dysreflexia (.51), and skin problems (.49). Factor 2 was depression (.65),
anxiety (.62), fatigue (.53), and chronic pain (.42). The seven secondary
conditions that did not meet the cutoff criterion were falls/injuries, bowel
problems, asthma, respiratory infections, reactions to medicine, burns,
and contractures.

Based on the factor analysis, we created two variables to describe spe-
cific types of secondary conditions. Variable 1 indicated anyone who
reported secondary conditions that loaded on factor 1, which we char-
acterized as “paralysis/mobility-related secondary conditions” (82% of
respondents), and variable 2 indicated anyone who reported conditions
that loaded on factor 2, which we characterized as “mental health/chronic
pain conditions” (67.5% of respondents). The fourth step of the anal-
ysis examined the association between the two types of secondary con-
ditions and level of disability, activity limitations, sociodemographics,
and mediating factors, based on two separate logistic regression models.
Given our theoretical framework, all these variables are of interest and
were included in the multivariable analysis.

Results

Sample Description

The sample’s characteristics are reported in table 1. The 656 respondents
who participated in the baseline survey were, on average, 44 years old,
with 13 years of formal education. Fifty-eight percent were women.
Almost 73 percent were white non-Hispanic; 18 percent were black non-
Hispanic; 5 percent were Hispanic; and fewer than 5 percent were Native
American, Asian, or other racial groups. Half the respondents lived alone.
All but three reported at least one source of health insurance; 40 percent
were enrolled in both Medicaid and Medicare, 38 percent in Medicaid
only, 11 percent in Medicare only, and the remaining 11 percent covered
by other public or private insurance. Forty-six percent of the respondents
were enrolled in an HMO.
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TABLE 1
Massachusetts Survey of Secondary Conditions (MSSC) Sample Profile

No. of Respondents/
Characteristics Percentage/Mean Standard Deviation

Gender [% (n )]
Women 58.2 (382)

Race/ethnicity [% (n )]
White non-Hispanic 72.7 (463)
Black non-Hispanic 17.9 (114)
Hispanic 4.6 (29)
Other 4.8 (31)

Age [% (n )]
18–35 29.1 (187)
36–55 51.6 (332)
56–65 13.7 (88)
>65 5.6 (36)

Years of formal education [mean (SD)] 12.8 (4.11)
Live alone [% (n )] 49.2 (323)
Health insurancea [% (n )]

Medicare 51.3 (320)
Medicaid 78.2 (485)
Enrolled in HMO 45.8 (301)
Private health insurance 19.5 (126)
No coverage <1.0 (3)

Primary disabling condition [% (n )]
Spinal cord injury 17.9 (117)
Cardiovascular/pulmonary 15.6 (102)
Cerebral palsy/spina bifida 14.2 (93)
Arthritis/orthopedic 13.3 (87)
Psychological, cognitive, behavioral 13.0 (85)
Multiple sclerosis 7.5 (49)
Muscular dystrophy/degenerative 5.7 (37)
Neurological
Traumatic brain injury 2.9 (19)
Other 9.9 (65)

Disabled from birth [% (n )] 21.0 (135)
Domains of ADL dependency [mean (SD)] 3.2 (3.1)
(range 0–9)
Domains of IADL difficulty [mean (SD)] 1.3 (1.1)
(range 0–3)
Personal care assistance

% needing (n ) 68.1 (453)
% authorized (n ) 55.8 (380)
Hours per day authorized [mean (SD)] 3.7 (4.5)
(range 0–24)

a Individuals can have more than one type of coverage.
Source: MSSC baseline data (1996–98).
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The respondents’ primary disabling conditions were sorted into nine
groups for analysis (see table 1). The most prevalent condition was
spinal cord injury (18%), followed by cardiovascular/pulmonary con-
ditions (16%) and cerebral palsy and spina bifida (14%). Psychological,
cognitive, and behavioral conditions and arthritis each accounted for
13 percent of the sample.

Almost 21 percent of the respondents had been disabled all their
lives, with most (65% of those with lifelong disabilities) having cere-
bral palsy or spina bifida as their primary disabling condition. More
than half (52%) had more than one disabling condition. On average,
the respondents required assistance in 3.2 (±3.1) ADLs and reported
problems with 1.3 (±1.1) IADLs. While 68 percent reported needing
personal assistance services (PAS), only 56 percent received them. Those
respondents who received PAS obtained a mean of 3.7 (±4.5) hours per
day. More than half the respondents also received some unpaid personal
assistance.

Correlates of the Number
of Secondary Conditions

On average, the respondents reported 5.3 (±3.1, range 0–15) secondary
conditions, with almost 95 percent reporting at least one. The five most
common secondary conditions were fatigue, depression, spasms, chronic
pain, and anxiety (see table 2). Overall, our analysis of bivariate relation-
ships between secondary conditions and other health-related outcomes
indicated that fair/poor health outcomes were associated with a greater
number of reported secondary conditions. Fair/poor general health status
(p <.01) and somewhat/much worse health now than a year ago (p <.01)
were associated with a greater number of secondary conditions. This
greater number of secondary conditions was also associated with the
number of days a respondent was temporarily unable to carry out rou-
tine activities (p < .01) (data not shown).

The results of hierarchical multiple regression modeling are presented
in table 3. The regression indicated that individuals with cerebral palsy or
spina bifida and cardiovascular or pulmonary conditions and those whose
primary disabling conditions were categorized as “other” experienced
fewer secondary conditions than did persons with spinal cord injury
(p < .01). Other significant correlates of a greater number of secondary
conditions were (1) female gender, (2) more than one major disabling
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TABLE 2
Secondary Conditions and Other Health Outcomes of MSSC Respondents

Percentage/ No. of Respondents/
Health Outcomes Mean Standard Deviation

Number of secondary conditions 5.33 3.11
[mean (SD)]
Type of secondary condition [% (n )]

Fatigue 62.6 409
Depression 50.2 328
Spasms 50.0 327
Chronic pain 48.0 314
Anxiety 45.0 295
Bowel problems 39.2 256
UTI 36.2 237
Skin problems 33.5 219
Fall/injury 32.5 212
Migraines 26.0 170
Reactions to medicine 26.0 170
Respiratory infections 23.0 150
Asthma 20.5 134
Contractures 12.8 84
Burns 12.8 84
Autonomic dysreflexia 9.5 62
Seizures 5.4 35

Number of days unable to do routine 6.69 9.45
activities [mean (SD)]
Fair/poor health [% (n )] 45.9 300
Somewhat/much worse health now 31.3 205
than a year ago [% (n )]

Source: MSSC baseline data (1996–98).

condition, (3) more ADL dependencies, (4) more difficulties with IADLs,
(5) unmet need for mobility aids, (6) tobacco use, (7) marijuana use,
(8) difficulty maintaining weight, (9) difficulty engaging in physical
exercise, and (10) experience of assault (p < .05). Our initial model found
no association between enrollment in an HMO and number of secondary
conditions. The variable “enrolled in an HMO” was not included in the
final model.

Serial, adjusted r-square values are presented in table 3 and indi-
cate that sociodemographic factors accounted for <3 percent of the
variance in number of secondary conditions. The proportion of explained
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TABLE 3
Hierarchical Multiple Regression Analysis of Number of Secondary Conditions

(standardized regression coefficients and incremental r-square)

Standardized
Regression

Independent Variables Coefficients r 2a (%)

Sociodemographics 2.6
Age at interview −0.01
Gender (male = 1) −0.10∗∗

Number of full years of education 0.01
Race/ethnicity (nonwhite = 1) −0.04

Type of Disability 9.0
Primary disabling condition

Cerebral palsy/spina bifida −0.17∗∗

Cardiovascular/pulmonary conditions −0.14∗∗

Other disabling conditions −0.19∗∗

Spinal cord injury (referent group)
More than one disabling condition (yes = 1) 0.16∗∗

Activity Limitation 13.4
Number of ADLs for which respondent 0.14∗∗

is dependent
Number of IADLs with which respondent 0.19∗∗

has difficulty
Access 4.4

Difficulty transportation to all places (yes = 1) 0.03
Number of ADLs with which respondent needs 0.07
more help
Difficulty getting medical/surgical care (yes = 1) 0.07
Fair/poor quality of health care (yes = 1) −0.03
Unmet need for mobility aids (yes = 1) 0.11∗∗

Unmet need for communication aids (yes = 1) 0.04
Substance Use 3.5

Used tobacco in 4 weeks before interview (yes = 1) 0.13∗∗

3 or more drinks on any occasion in 4 weeks before −0.05
interview (yes = 1)
Used marijuana in 12 months before interview 0.08∗

(yes = 1)
Other Health Risks 4.5

Difficulty maintaining weight (yes = 1) 0.14∗∗

Difficulty with physical exercise (yes = 1) 0.13∗∗

Being assaulted in past year (yes = 1) 0.07∗

Total explained variance (full model r-square) 37.3

a Indicates incremental increase in r-square above the r-square for the previous blocks of
variables.∗ p < .05.∗∗ p < .01.
Source: Massachusetts Survey of Secondary Conditions among Independently Living
Adults with Disabilities.
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variance increased 9 percent with the inclusion of type of disability,
13.4 percent with activity limitation, 4.4 percent with access variables,
3.5 percent with substance use, and 4.5 percent with variables in the
“other health risks” factor. The total variance explained by the model was
37.3 percent.

We examined the association between number of secondary conditions
and other health outcomes to emphasize the impact of secondary condi-
tions on self-reported health. A greater number of secondary conditions
was associated with a higher risk of fair/poor health (OR [odds ratio] =
1.21, 95% CI [confidence interval] = 1.14–1.28) and somewhat/much
worse health now versus a year ago (OR = 1.19, 95% CI = 1.13–1.26)
and a greater number of days unable to do routine activities (slope =
0.98, 95% CI = 0.76–1.21). Controlling for sociodemographics, type
and level of disability, and mediating factors, fair/poor health (adjusted
OR = 1.19, 95% CI = 1.09–1.29) and number of days unable to do rou-
tine activities (adjusted slope = 0.41, 95% CI = 0.13–0.69) remained
significantly associated with a greater number of secondary conditions.
A respondent in the upper quartile (7) for number of secondary con-
ditions was twice as likely to report fair/poor health compared with a
respondent in the lower quartile (3). However, the association between
number of secondary conditions and self-reported change in health was
no longer significant (adjusted OR = 1.06, 95% CI = 0.98–1.15). (Data
from regressions are available on request.)

The results of logistic regression modeling of the paralysis/mobility-
related and the mental health/chronic pain groups of secondary condi-
tions are presented in table 4. The Hosmer-Lemenshow statistic given
in the table supports the appropriateness of each of the models. In the
model for paralysis/mobility-related secondary conditions, those report-
ing cerebral palsy/spina bifida (OR = 0.15), cardiovascular/pulmonary
(OR = 0.09), and other conditions (OR = 0.08) as their primary dis-
abling condition (compared with those with a spinal cord injury) were
less likely to report paralysis/mobility-related secondary conditions. In
addition, age (OR = 0.97) and ADL dependency (OR = 1.24) were as-
sociated with paralysis/mobility-related secondary conditions.

In the model for mental health/chronic pain secondary conditions,
age (OR = 1.04), years of formal education (OR = 1.08), difficulties
with IADLs (OR = 1.64), more than one primary disabling condition
(OR = 1.81), need for mobility aids (OR = 4.32), tobacco use (OR =
5.42), difficulty maintaining weight (OR = 2.07), and difficulty
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TABLE 4
Multiple Logistic Regression Model for Mental Health/Chronic Pain

and Paralysis/Mobility-Related Secondary Conditions (n = 656)a

Mental Health/ Paralysis/
Chronic Painb Mobilityc

Independent Variables OR 95% CI OR 95% CI

Sociodemographics
Age at interviewd 1.04 (1.01–1.06) 0.97 (0.96–0.99)
Gender (male = 1) 0.60 (0.34–1.06) 0.73 (0.47–1.14)
Number of full years 1.08 (1.00–1.16) 1.00 (0.94–1.05)
of educationd

Race/ethnicity 0.81 (0.42–1.56) 0.85 (0.53–1.36)
(nonwhite = 1)

Type of Disability
Primary disabling condition

Cerebral palsy/spina bifida 0.96 (0.40–2.33) 0.15 (0.05–0.47)
Cardiovascular/Pulmonary 0.54 (0.20–1.49) 0.09 (0.03–0.28)
conditions
Other disabling conditions 1.13 (0.49–2.56) 0.08 (0.03–0.24)
Spinal cord injury (referent 1.00 1.00
group)

More than one disabling 1.81 (1.01–3.22) 1.34 (0.88–2.04)
condition (yes = 1)

Activity Limitation
Number of ADLs for which 1.01 (0.90–1.13) 1.24 (1.13–1.36)
respondent is dependentd

Number of IADLs with which 1.64 (1.24–2.18) 1.17 (0.95–1.42)
respondent has difficultyd

Access
Difficulty transportation of all 1.13 (0.57–2.21) 1.06 (0.68–1.66)
places (yes = 1)
Number of ADLs with which 1.07 (0.84–1.36) 0.98 (0.82–1.16)
respondent needs more helpd

Difficulty getting medical/ 1.67 (0.78–3.63) 1.39 (0.88–2.34)
surgical care (yes = 1)
Fair/poor quality of health 0.65 (0.27–1.57) 0.91 (0.50–1.64)
care (yes = 1)
Unmet need for mobility 4.32 (1.56–12.05) 1.48 (0.83–2.64)
aids (yes = 1)
Unmet need for communication 1.65 (0.51–5.30) 1.25 (0.58–2.71)
aids (yes = 1)
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T A B L E 4—Continued

Mental Health/ Paralysis/
Chronic Painb Mobilityc

Independent Variables OR 95% CI OR 95% CI

Substance Use
Used tobacco in 4 weeks before 5.42 (2.46–11.96) 1.52 (0.96–2.40)

interview (yes = 1)
>3 drinks on any one occasion 1.04 (0.47–2.31) 0.79 (0.44–1.44)

in 4 weeks before interview
(yes = 1)

Used marijuana in 12 months 2.14 (0.77–5.96) 1.46 (0.74–2.88)
before interview (yes = 1)

Other Health Risks
Difficulty maintaining proper 2.07 (1.14–3.77) 1.40 (0.89–2.18)

weight: (yes = 1)
Difficulty physical exercise 4.03 (2.02–8.06) 1.37 (0.88–2.14)

(yes = 1)
Being assaulted in past year 2.22 (0.52–9.48) 0.67 (0.31–1.45)

(yes = 1)

a n = 538 with for people with mental health/chronic pain secondary conditions and
n = 443 for people with paralysis/mobility secondary conditions.
b The Hosmer and Lemenshow statistic = 3.95 with 8 degrees of freedom; p = .86.
c The Hosmer and Lemenshow statistic = 9.36 with 8 degrees of freedom; p = .31.
d Odds ratio described increased odds of particular type of secondary condition for one
unit increase in predictor.

engaging in physical exercise (OR = 4.03) were positively associated
with reporting mental health/chronic pain secondary conditions.

Discussion

Our study found a high prevalence of secondary conditions—particularly
fatigue, depression, spasms, and chronic pain—in a group of indepen-
dently living Massachusetts adults with major disabilities. Access, sub-
stance use, and other health risks factors explained one-third of the
37 percent of variance in number of secondary conditions explained
by our hierarchical regression model. The specific variables related to a
greater number of secondary conditions were more than one disabling
condition, number of ADL dependencies, number of IADL difficulties,
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difficulty maintaining weight and exercising, tobacco and marijuana
use, and an experience with assault. Being male and having a primary
disabling condition other than a spinal cord injury were associated with
having fewer secondary conditions. The importance of the number of
secondary conditions was demonstrated by its association with fair/poor
self-reported health status and number of days unable to do routine
activities. Correlates were also identified for two subsets of secondary
conditions, paralysis/mobility-related secondary conditions and mental
health/chronic pain secondary conditions.

Before discussing these findings, we should point out the study’s
limitations. Our sample was of adults identified by independent living
centers and selected health maintenance organizations whose experiences
may not be representative of Massachusetts residents with disabilities.
Although the sample was diverse, persons with severe physical limita-
tions were overrepresented, and persons with sensory or cognitive limita-
tions were underrepresented, in part owing to the survey’s methodology,
including its lack of provision for proxy interviews. Although the di-
versity of the sample was helpful for understanding cross-disability
issues, it made it difficult to analyze specific pathways for the develop-
ment of secondary conditions within a heterogeneous sample of this size.
Research with a more representative group of people with disabilities is
needed.

The investigators chose to cover a range of topics in the survey and
to use self-report as the primary source of data. Even though these are
strengths of the study, permitting a broad understanding of the experi-
ence of persons with disabilities, they also are limitations. The range of
topics meant that some could not be fully explored. In fact, some topics,
such as individuals’ coping styles, were excluded in order to limit the
length of the survey. Several studies have found the reliability of self-
reported health and disability data to be tenuous because of inaccuracies
resulting from memory loss and overreporting and underreporting biases
(Degnan, Harris, Ranney, et al. 1992; Kelly-Hayes, Jette, Wolf, et al.
1992; Zapka, Bigelow, and Hurley 1996).

Our framework implied some associations that could not be tested
because of the small numbers in relevant cells, collinearity, unstable
estimates, insufficient variation in responses, and other methodological
issues. Even though mental health/chronic pain and paralysis/mobility-
related secondary conditions were prevalent in our sample, the estimated
odds ratios for these outcomes should not be interpreted as relative
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risks. In addition, since the data were cross-sectional, causality could not
be inferred. Longitudinal analysis may permit some causal inferences.

Similar multivariate analyses between predictor variables and indi-
vidual secondary conditions should be conducted. Future analyses will
examine relationships between specific sets of risk factors and the most
prevalent individual secondary conditions, as well as the severity of these
conditions.

Another limitation of the baseline results, given that they were cross-
sectional, is that we cannot truly know whether some of the health
problems we called secondary conditions actually occurred after the dis-
abling conditions. Rather, we used the term secondary conditions because
of its currency in the field and the need to refine its research usage.
Nevertheless, in the baseline results these conditions might technically
be better termed other health problems. The term associated conditions is an-
other option, but Lollar (1999) used this to refer to comorbid or disabling
conditions other than the primary condition.

Despite its limitations, this baseline study of the correlates of
number of secondary conditions is important both as a guide to fu-
ture research and for the development of policies and interventions for
adults with disabilities. We used an explicit conceptual framework as
the basis for including particular variables, and we tested the associa-
tions among elements of the framework for which sufficient data were
available.

Disability researchers are currently debating the extent to which sec-
ondary conditions are predicted by specific diagnoses or impairments
versus attributes that cut across disabilities, such as activity limitations.
In this sample of persons with diverse diagnoses and impairments, ADLs
and IADLs explained the largest percentage of the variance in number
of secondary conditions. The more activities (ADLs or IADLs) in which
a person was dependent or had difficulty, the greater the number of
secondary conditions that he or she reported.

The association between ADLs and IADLs and secondary condi-
tions supports the need for attention to and further evaluation of in-
terventions that reduce difficulties with ADLs and IADLs even while
we await longitudinal analysis to better tease out causal directions. In-
tervention to increase independence in activities of ordinary living (such
as personal assistance, assistive technology, and other environmental
modifications) may also help prevent secondary conditions. At the very
least, such interventions seem likely to reduce the stress and fatigue
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that can undermine an individual’s ability to function, regardless of
disability.

Our factor analysis suggested one set of secondary conditions that we
called paralysis/mobility-related. In our sample, these conditions were most
common in persons with SCI. The negative association found between
age and paralysis/mobility-related secondary conditions may mean that
this cluster of secondary conditions is most likely to arise secondary to
earlier-onset primary disabling conditions such as SCI and CP, compared
with arthritis and cardiovascular disease.

The MSSC did not collect information about the type and degree of
impairment of body structure and function. In our sample, those respon-
dents with cerebral palsy, spina bifida, and other congenital conditions
may have more diverse impairments of body structure and function than
do respondents with a spinal cord injury, because our SCI sample had
predominantly cervical-level injuries. Regardless, it may be important
to target interventions for persons with spinal cord injury. Of course,
the greater number of secondary conditions related to spinal cord injury
could be an artifact of the particular conditions we studied or the way
we categorized disabilities. This is an important issue for researchers in
this field, as we show next.

In contrast to the paralysis/mobility-related conditions, we named the
mental health/chronic pain factor for the type of secondary conditions to
which it referred, rather than for the underlying impairments or dis-
abilities. Unlike paralysis/mobility-related conditions, the distribution
of the second set of conditions was not skewed toward any particu-
lar primary disabling conditions but was common across all disabili-
ties. Ravesloot, Seekins, and Walsh (1997) also found substantial com-
monality in secondary conditions across disabling conditions. Mental
health/chronic pain conditions were, however, more likely to be found
in older respondents. These secondary conditions were also associated
with several factors often targeted for public health interventions, such
as having an unmet need for mobility aids, difficulty engaging in phys-
ical exercise and maintaining weight, and using tobacco. Since causality
cannot be determined, it is possible that those respondents with mental
health/chronic pain secondary conditions are more likely to engage in
unhealthy behaviors such as physical inactivity, smoking, and inadequate
weight maintenance. It also is possible that an unmet need for mobility
aids or the presence of unhealthy behaviors increases the occurrence of
these secondary conditions.
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Research, Policy, and Program
Considerations

Disability research and public health interventions to prevent secondary
conditions are now active areas of public health endeavor (Hough 1999;
Simeonsson et al. 1999). For this reason, we believe that improving our
conceptual framework merits as much attention as does assessing the re-
sults of individual studies. A consistent conceptual framework serves as
a guide for hypotheses connecting biological, social, and environmental
factors to health outcomes among adults with disabilities. Conceptual
models may influence program planning both directly and through re-
search. For research purposes, more elements should be added to the
framework to explore correlates and causes of secondary conditions, and
the elements should be defined more consistently. The International
Classification of Functioning, Disability, and Health (ICF), adopted
unanimously by the World Health Assembly, is a health or health-related
classification that incorporates the social and environmental aspects of
disability and health (World Health Organization 2001). The ICF pro-
vides a list of environmental factors that influence individual activity and
participation levels, some of which should be included in an enhanced
conceptual framework. In regard to national policy, the first objective
in the chapter “Disability and Secondary Conditions” of Healthy People
2010 is to create “a standardized set of questions that identify ‘people
with disabilities’” (U.S. Dept. of Health and Human Services 2000).
The MSSC recommends including measures of activity limitations in
the standard set of questions or adding them when feasible.

For state public health departments, the finding that many secondary
conditions cut across diagnoses often regarded as indicating a disability
suggests that health promotion programs can be targeted to individ-
uals across diagnostic or impairment groups. Along with disability-
focused programs, reducing environmental barriers to participation and
accommodating persons with disabilities in the broader range of pub-
lic health programs are crucial. People with disabilities need access to
all public health services. Screening for STDs; breast, cervical, and col-
orectal cancer; and osteoporosis are examples. Particularly in relation to
this study, the significance of a number of variables—such as smoking,
difficulty maintaining weight, and experiencing an assault—as corre-
lates of secondary conditions supports a policy of “including” persons
with disabilities in existing health promotion efforts and/or campaigns
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targeted to persons with disabilities. Programs targeted to persons with
disabilities should be both general and specialized. Funding policies
that limit services to certain diagnostic groups may unnecessarily re-
strict the cost effectiveness of those resources. At the same time, how-
ever, to prevent certain types of secondary conditions, such as those we
grouped as paralysis/mobility-related conditions, targeting may be ef-
fective. Further discussion and research are needed to determine when
programs should be targeted. The inclusion of persons with disabilities
in both research and planning interventions as not only participants
but also researchers, planners, and leaders is essential to developing
the “consumer”-focused systems valued in public health (Anderson and
Bryant 1999).

Finally, this article brings a discrepancy to the attention of policy-
makers and program developers in public health, the medical commu-
nity, and other human service systems. Fewer than 15 percent of our
survey’s respondents reported their health care to be of fair or poor qual-
ity, and fewer than 1 percent of the MSSC respondents did not have
health insurance. Even so, 26 percent reported difficulty with access
to care, and many respondents cited poor health outcomes, including
a high prevalence of theoretically preventable secondary conditions and
fair/poor general health and number of days unable to do routine ac-
tivities. This suggests a gap in health care or other delivery systems.
To some extent, this gap might be addressed by introducing people
with disabilities to health promotion activities. But the discrepancy
between perceived quality and access to care and poor outcomes indicates
a need for something more. In some instances, broadening the definition
of what is considered to be “medically necessary,” and therefore reim-
bursable by insurance, may be appropriate. Or the discrepancy between
expressed satisfaction and outcomes may reflect consumer expectations
that are unnecessarily low, ambivalent, or confused about the health
care system and what can or should be expected of it. Low expecta-
tions may be an accommodation to past experience. Ambivalence and
confusion may reflect the fact that self-advocacy for health care can be
difficult, given the energy and information required and the fact that
some persons with disabilities may be disenchanted with the medi-
cal community (DeJong 1979, 1993). A comprehensive, flexible case
management system that goes beyond a medical or employment-related
model may be one way of bridging the gap between expectations
and outcome. Such systems have long been a feature of state public
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health programs for children with special health care needs (American
Academy of Pediatrics 1999). Case managers linked to or based in the
health care system could help clients obtain health and related ser-
vices and resources as well as learn to advocate within the system for
themselves.

Historically, the relationship of public health and disability has been
ambiguous. Too often, disability has been seen as a static condition
reflecting a failure of public health intervention. Increasingly, however,
disability is recognized as a dynamic attribute, amenable to public health
intervention. That is one of our study’s central findings, that disability
is a public health issue and requires public health action. First, existing
primary and secondary population-based public health prevention efforts
must include people with disabilities. Second, specialized programs must
address the unique needs of people with disabilities. Given the prevalence
of secondary conditions that we found, the stakes for human well-being
and health care costs are likely to be substantial.
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