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Abstract—The current study sought to (1) determine the rela-
tive frequency and severity of eight symptoms in adults with 
cerebral palsy (CP), (2) examine the perceived course of these 
eight symptoms over time, and (3) determine the associations 
between the severity of these symptoms and psychosocial 
functioning. Eighty-three adults with CP completed a measure 
assessing the frequency, severity, and perceived course of eight 
symptoms (pain, weakness, fatigue, imbalance, numbness, 
memory loss, vision loss, and shortness of breath). Respond-
ents also completed measures of community integration and 
psychological functioning. The results indicated that pain, 
fatigue, imbalance, and weakness were the most common and 
severe symptoms reported. All symptoms were reported to 
have either stayed the same or worsened, rather than resolved, 
over time. The symptoms were more closely related to social 
integration than to home integration, productive activity, or 
psychological functioning. Memory loss was a unique predic-
tor of social integration in the multivariate context. This study 
highlighted several common and problematic symptoms expe-
rienced by adults with CP. Additional research is needed to 
identify the most effective treatments for those symptoms that 
affect community integration and psychological functioning as 
a way to improve the quality of life of individuals with CP.

Key words: cerebral palsy, community integration, fatigue, 
imbalance, pain, psychological functioning, quality of life, 
rehabilitation, signs and symptoms, weakness.

INTRODUCTION

Cerebral palsy (CP) is a neurodevelopmental disorder 
of movement and posture [1]. The onset of CP occurs 
very early in life, and although it is described as a nonpro-

gressive disorder, research over the past several years has 
highlighted a number of health conditions and functional 
declines experienced by individuals with CP as they age 
[2–5]. This is an important line of research since the vast 
majority of individuals with this condition survive until at 
least early adulthood [6–7]. In fact, the number of adults 
living with CP in the United States is estimated to be 
approximately 400,000 [4]. There has also been an 
increasing trend over time for adults with CP to be inte-
grated into the community, as opposed to being housed in 
long-term care facilities [8]. Taken together, these facts 
indicate the need for research focused on the experience 
of adults living with CP, as well as the relationship 
between the associated symptoms and both community 
integration and psychological functioning.

Neuromotor abnormalities comprise the characteris-
tic physical features of CP. More recently, the experience 
of pain in individuals with CP has been recognized. In 
one of the first studies to examine pain in this population, 
Turk et al. found that 84 percent of their sample of 
women experienced chronic pain in at least one body 

Abbreviations: CIQ = Community Integration Questionnaire, 
CP = cerebral palsy, MHS = Mental Health Scale (of the SF-36), 
MMSE = Modified Mini-Mental Status Examination, SCI = spi-
nal cord injury, SD = standard deviation, SF-36 = Medical Out-
comes Study 36-Item Short Form Health Survey.
*Address all correspondence to Adam T. Hirsh, PhD; 
Department of Psychology, Indiana University-Purdue 
University Indianapolis, 402 N Blackford St, LD 124, 
Indianapolis, IN 46202; 317-274-6942; fax: 317-274-
6756. Email: athirsh@iupui.edu
DOI:10.1682/JRRD.2010.03.0024
863



864

JRRD, Volume 47, Number 9, 2010
location [9]. Research from our group has also found 
high rates of chronic pain in this population. For exam-
ple, using different samples of adults with CP, both 
Schwartz et al. [10] and Engel et al. [11] found that
67 percent of participants reported pain of at least 3 months
duration, with a substantial number of these individuals 
having pain on a daily basis. In Europe, higher rates of 
chronic pain have been found in patients with CP than in 
the general population [12].

Fatigue is also common in adults with CP and is 
associated with increased bodily pain, reduced function-
ing, and poorer overall quality of life [13–14]. A related 
symptom, weakness, is also prevalent in this patient popu-
lation and may be caused by any of the following: 
decreased central input into the muscle [15], changes in 
muscle elasticity [16], aberrations in the reciprocal inhi-
bition pathways in agonist-antagonist muscle pairs [17], 
and heightened stretch responses or spasticity [18]. 
Weakness in individuals with CP can also be caused and/
or exacerbated by decreased physical activity [19].

Respiratory dysfunction as a result of scoliosis is well-
documented in the general, non-CP literature [20]. Since 
scoliosis is common in individuals with CP, occurring in 
up to 64 percent of institutionalized adults in one study 
[21], dyspnea may be a particularly common and debilitat-
ing symptom experienced by adults with CP. Moreover, 
the associated nocturnal pulmonary dysfunction may 
cause sleep disturbance and, thus, contribute to daytime 
weakness and fatigue [22]. Dyspnea has been shown to be 
associated with motorized wheelchair use in individuals 
with spinal cord injury (SCI) [23–24]; however, we could 
not identify any research that has examined this in adults 
with CP, despite the high rates of wheelchair use in this 
population [12–25]. Given these two factors (scoliosis 
prevalence and wheelchair use), individuals with CP would
seem to be at increased risk for breathing difficulties [26].

Perceptual abnormalities associated with CP have 
also been noted. Visual impairments have been found to 
be present in 25 to 39 percent of patients [27], the likely 
causes of which include cataracts, optic atrophy, and 
retinitis. Moreover, these impairments may worsen over 
time [28].

The motor and perceptual disturbances of CP are 
often accompanied by impairments in cognitive function-
ing and learning difficulties [1,29]. Unfortunately, the 
empirical literature regarding cognitive functioning in 
adults with CP is relatively thin. Specifically, the extent 
to which these individuals experience memory problems 

has not been widely investigated. This is a conspicuous 
gap in the literature given that in the general population, 
memory decline in adulthood is common and is associ-
ated with decreased psychosocial functioning [30–33]. 
One recent study found memory impairments in 21 to 
67 percent of participants with CP [34]; however, the 
study sample was composed of children, adolescents, and 
adults, which makes it difficult to determine the extent of 
these impairments among adults with CP.

Although adults with CP have been subject to increas-
ing empirical attention in recent years, the CP literature 
continues to be focused primarily on children. A number 
of diverse symptoms of CP in adults have been high-
lighted in the literature; however, we continue to have an 
incomplete understanding of the experience of these indi-
viduals. Few studies have investigated the extent to which 
symptoms of CP change with time, that is, whether symp-
toms are perceived to have improved, worsened, or stayed 
the same. Furthermore, the extent to which symptoms are 
related to community integration and psychological func-
tioning has not been subjected to much empirical scrutiny. 
Is fatigue severity related to performance of household 
activities? Is memory impairment associated with social 
engagement? Is pain severity associated with psychologi-
cal functioning? Although it may seem intuitive that many 
symptoms of CP—particularly those that have been found 
to negatively affect quality of life in other patient 
groups—have important implications for patient function-
ing, research is needed to confirm these assumptions. 
Such research has important clinical implications, since it 
may help clinicians decide which symptoms to focus on 
for assessment and treatment.

The overall purpose of the current study was to fur-
ther our understanding of the nature and impact of a num-
ber of symptoms commonly reported by adults with CP. 
The three specific aims were as follows: (1) examine the 
frequency and severity of pain, weakness, fatigue, imbal-
ance, numbness, memory loss, vision loss, and shortness 
of breath in a sample of adults with CP; (2) examine par-
ticipants’ perceptions of whether these eight symptoms 
have improved, gotten worse, or stayed the same over 
time; and (3) calculate the associations among the eight 
symptoms and the associations between the severity of 
these symptoms and both psychological functioning and 
community integration. Many of the symptoms investi-
gated in this study were included because previous 
research (reviewed previously in this section) indicated 
that they are relatively common among individuals with 
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CP. Other symptoms (e.g., numbness), for which little or 
no prevalence data are available, were also included 
based on our clinical experience, which suggests these 
symptoms are experienced by a considerable number of 
patients with this condition.

We hypothesized that the frequency of pain in the 
current sample would be consistent with previous reports 
[10–11]. We also expected that the majority of respond-
ents would report that their pain had stayed the same or 
gotten worse over time, because preliminary evidence 
indicates that CP-related pain is relatively refractory [12]. 
Hypotheses were not proposed regarding the specific fre-
quency or perceived course of other symptoms reported 
by the sample, however, given the relative lack of previ-
ous research in these areas. Finally, we hypothesized that 
the severity ratings for each symptom would independ-
ently contribute to the concurrent prediction of community 
integration and psychological functioning in the sample.

METHODS

Recruitment and Data Collection
Two recruitment and data collection strategies were 

used for the current study: in-person interviews and 
mailed questionnaires. This reflects a procedural change 
by our research group over the course of the study; 
recruitment and data collection evolved from in-person to 
postal primarily because of the significant resource bur-
den of the former. The same study questionnaire was 
used for in-person and postal procedures.

In-Person Interviews
Individuals who participated in previous interview 

studies performed by our group [10–11,35] were sent an 
approach letter that provided information about the cur-
rent research study. The recruitment sources for the previ-
ous studies included medical and rehabilitation clinics at 
the University of Washington Medical Center and local 
residential and community-based treatment facilities for 
persons with developmental disabilities. Individuals who 
were interested in participating in the current study were 
instructed to either contact research personnel by tele-
phone or return an enclosed postage-paid postcard indi-
cating their interest. Participants who initiated telephone 
contact were read a recruitment script that informed them 
about the study. Research personnel also answered any 
questions and scheduled a time to conduct an interview 

either at the University of Washington or the individual’s 
home. In addition, all individuals completed the Modified 
Mini-Mental Status Examination (MMSE) to assess their 
cognitive status [36]. Individuals were eligible to partici-
pate if they scored 17 or higher out of a possible score of 
25 or if they scored 14 or higher and used a communica-
tion device. The MMSE was completed prior to the study 
questionnaire, and only basic demographic information 
was collected from individuals who did not meet the 
MMSE eligibility requirement. Interviews with eligible 
participants were approximately 60 to 90 minutes in 
length. All participants, including those who were ineligi-
ble because of low MMSE scores, were paid $25. Partici-
pants were also provided parking validation or bus passes if
they attended the interview at the University of Washington.

Questionnaires Completed by Mail
Participants were also permitted to complete the 

questionnaire on their own and send the completed ques-
tionnaire to research personnel. Descriptions of the study 
were posted on the departmental Web site, and flyers 
were posted in University of Washington Medical Center 
clinics for recruitment purposes. Individuals were 
instructed to contact research personnel if they were 
interested in participating. Interested individuals were 
sent a packet that contained an approach letter explaining 
the study in further detail, two copies of the study con-
sent form, a basic contact information sheet, and the 
study questionnaire. Participants were instructed to read 
and complete one copy of the consent form and keep the 
other copy for their records. They were also instructed to 
complete the contact information sheet and question-
naire. Participants were permitted to obtain assistance 
from a significant other if fine motor difficulties pre-
vented them from completing the materials on their own; 
in such instances, the significant other was instructed to 
answer the questions as indicated by the participant and 
not provide their own responses. A postage-paid enve-
lope was provided for participants to return the com-
pleted materials. Research personnel reviewed the 
materials upon receipt and contacted participants who did 
not complete the materials or provided unclear responses. 
Participants who completed at least a portion of the ques-
tionnaire were paid $25. The mailed version of the ques-
tionnaire included the same outcome measures as the 
version completed in person but did not include the 
MMSE because this measure cannot be appropriately 
administered by mail. 
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Participants
A total of 206 prospective participants were con-

tacted or had contact with research personnel regarding 
this study. The primary recruitment sources for this study 
(169 individuals, [82%]) were previous interview studies 
conducted by our research group [10–11,35]. Participants 
were also recruited via flyers and descriptions on the 
departmental Web site. In addition, individuals also 
learned about the study through discussion with health-
care providers, study investigators, and previous research 
participants. Thirty-four individuals (16.5%) learned 
about the study in this word-of-mouth manner. Further-
more, three individuals (1.5%) who completed a pediatric 
survey study entitled “Survey of Chronic Pain and Its 
Effects on Youths with Disabilities” were contacted once 
they reached the age of 18 to see whether they were inter-
ested in participating in the current study.

Of the 206 prospective participants, 6 individuals 
(3%) were deceased. Forty-one individuals (19.9%) could 
not be reached by telephone or mail. Of the remaining 159 
prospective participants, 35 individuals (22%) declined to 
participate and 28 individuals (17.6%) failed to return 
telephone calls, attend the interview session, or return a 
completed questionnaire via mail. The stated reasons for 
declining to participate were varied, with the modal 
response being lack of time and/or interest. One individual 
(<1%) was nonverbal and unable to complete the survey 
in person. Sixty-one individuals attended an in-person 
interview session and consented to participate in the study. 
Of these 61 participants, 50 met the MMSE eligibility cri-
teria described previously. Fifteen participants used an 
augmentative communication device during the interview. 
Thirty-four participants completed surveys on their own 
and returned these via mail. One returned survey was not 
sufficiently complete (i.e., it contained a large number of 
missing items for the primary variables of interest), and 
follow-up attempts to collect data for the missing items 
were not successful; therefore, this survey was not 
included in the analyses for this study. In total, the final 
convenience sample for the current study consisted of 83 
participants. This represents a response rate of 52.2 per-
cent (excluding individuals who were deceased or not 
reachable by telephone or mail).

Measures

Demographic and Clinical Characteristics
The survey assessed basic demographic characteris-

tics (age, sex, education level, employment status, race/
ethnicity, marital status) and descriptive information 
about participants’ CP condition (CP type, areas of the 
body affected, use of ambulatory devices). Participants 
were asked to rate the current presence and severity of 
each of the following eight symptoms: pain, weakness, 
fatigue, imbalance, numbness, memory loss, vision loss, 
and shortness of breath. Ratings were provided on a 0 
(none) to 10 (very severe) scale. Survey respondents were 
also asked to indicate the short-term and long-term course 
of those symptoms (i.e., whether each symptom had 
become worse, become better, or stayed the same both 
since its onset and over the past 6 months). The eight 
symptoms were chosen based on (1) our clinical experi-
ence that at least some individuals with CP reportedly 
experience these symptoms and (2) previous research 
indicating that these symptoms are indeed reported by 
individuals with CP.

Community Integration
Community integration was assessed with the 13-

item Community Integration Questionnaire (CIQ) [37]. 
The CIQ is a measure of the lack of disability (ability to 
perform normal role functions in and outside the home) 
in three domains of functioning: home activity (e.g., meal 
preparation, housework), social activity (e.g., leisure 
activities with others), and productive activity (e.g., 
employment status). These domains correspond to the 
CIQ subscales of Home Integration, Social Integration, 
and Productive Activities, respectively. Previous research 
supports the reliability and validity of the CIQ scales 
[37–38].

Psychological Functioning
Psychological functioning was assessed with the 5-item

Mental Health Scale (MHS) of the Medical Outcomes 
Study 36-Item Short-Form Health Survey (SF-36) [39]. 
Scores on the MHS range from 0 to 100, with higher 
scores indicating better psychological functioning. This 
measure is widely used and has demonstrated strong psy-
chometric properties [39].
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Statistical Analyses
The survey response rate and respondents’ demo-

graphic and CP clinical information were examined for 
descriptive purposes. The frequency of each symptom 
and average severity ratings were then computed for each 
of the eight symptoms. Severity ratings were calculated 
both for the entire sample and specifically for those indi-
viduals who endorsed the particular symptom (i.e., those 
who rated the severity as “1” or greater). Next, the fre-
quencies of each course type (worse, same, better) asso-
ciated with the eight symptoms were computed. Different 
frequency calculations were conducted for two time peri-
ods: since symptom onset and during the past 6 months. 
These analyses allowed for determination of participants’ 
perceptions of symptom change over time.

Pearson correlation coefficients were then computed 
between the symptom severity ratings to determine the 
extent to which these ratings overlapped. High correlation 
coefficients (r > 0.50) among the ratings would suggest a 
possible higher order factor—such as depression or soma-
tization—that might have influenced participants’ symp-
tom reporting. Correlation analyses were also conducted to 
examine the zero-order associations among the eight 
symptoms and four criterion measures of functioning (CIQ 
Home Integration, CIQ Social Integration, CIQ Productive 
Activities, and SF-36 MHS). Due to the large number of 
correlation analyses and consequent increased risk of type I 
error, a Bonferroni adjusted alpha (0.05/32 tests = 0.0016) 
was used to determine statistical significance.

Finally, four multiple regression analyses were con-
ducted, with one of the functioning measures serving as 
the criterion variable in each model. Participant age and 
sex were controlled for in the regressions because the fre-
quency of symptoms is likely to increase with age and 
because age and sex have been found to be associated 
with both community integration and psychological func-
tioning in other disability groups [40–43]. After control-
ling for age and sex in step 1 of the regression models, 
we simultaneously entered severity ratings for the eight 
symptoms in step 2 to determine their unique contribu-
tions to the prediction of functioning.

RESULTS

Participant Characteristics
The final sample (n = 83) was 55 percent female, 

with an average age of 40.34 years (± standard deviation 

[SD] 13.55, range = 18–74 years). The vast majority of 
participants self-reported as white (88%). Sixty-five per-
cent had never been married, twenty-six percent were 
married or living with a partner, and the remainder were 
separated or divorced. More than half of the participants 
reported some level of education beyond high school 
(59%), and only 13 percent did not graduate high school 
or attain a General Educational Development diploma. In 
terms of employment, 43 percent of participants were 
working full- or part-time. Fifty-nine percent of partici-
pants required a wheelchair (manual and/or electric) for 
mobility. Twenty-nine percent of the sample walked with 
canes, crutches, and/or a walker, and eight percent used a 
scooter. Twenty-five percent did not require any assis-
tance with ambulation.

Almost half of the participants had spastic CP (47%), 
with the remainder having mixed (29%), athetoid (16%), 
ataxic (1%), or hypotonic (1%) CP; 6 percent did not 
report the type of CP. The majority of participants had 
tetraplegia (59%), whereas 21 percent had diplegia, 
16 percent had hemiplegia, and 2 percent had monople-
gia. One participant did not respond to the item concern-
ing the area of the body affected by CP.

Frequency and Course of Symptoms
Pain was the most common symptom reported by 

study participants (72%), followed by fatigue (64%), 
imbalance (55%), and weakness (52%) (Table 1). Numb-
ness (33%), shortness of breath (29%), memory loss 
(23%), and vision loss (19%) were reported less fre-
quently. Pain was also the most severe symptom, with 
23 percent of participants reporting pain levels of 7 or 
greater on the 0 to 10 scale (mean ± SD severity rating 
for the entire sample was 3.65 ± 3.16). Twenty percent of 
participants reported severe levels (7 or greater) of 
fatigue (sample mean ± SD = 3.28 ± 3.13), and nineteen 
percent reported severe levels of imbalance (sample 
mean ± SD = 3.18 ± 3.35). Fewer participants reported 
severe levels of weakness, numbness, shortness of breath, 
vision loss, and memory loss (Table 1).

All eight symptoms were more often reported to have 
stayed the same (range = 33%–52%) or gotten worse 
(range = 28%–53%) since their onset, as opposed to have 
gotten better (range = 13%–29%). In terms of how symp-
toms have or have not changed over the past 6 months, 
participants more often reported that their symptoms have 
stayed about the same (range = 45%–74%) over this time 
period. When change did occur during the past 6 months, 
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more symptoms were reported to have gotten worse 
(range = 13%–33%) than improved (7%–24%), although 
this was not true for all symptoms (Table 1). In summary, 
study participants perceived that their symptoms have 
largely stayed the same over time, both during the past 6 
months and since their onset. When the severity of their 
symptoms has changed, it is most often perceived as being 
in the direction of increased severity rather than decreased 
severity over time.

Associations Among Symptom Severity Ratings
The strongest correlations emerged between fatigue 

and shortness of breath (r = 0.52), fatigue and weakness 
(r = 0.46), fatigue and pain (r = 0.40), pain and weakness 
(r = 0.40), weakness and imbalance (r = 0.40), and weak-
ness and memory loss (r = 0.40). As can be seen from 
Table 2, there were 13 associations with correlation coef-
ficients ranging from 0.20 to 0.39; the remainder had 
coefficients below 0.20. In summary, the symptom sever-
ity ratings demonstrated relatively little statistical over-
lap. In fact, the two variables (fatigue and shortness of 
breath) that demonstrated the strongest association 
shared only 27 percent of their variances.

Associations Between Symptoms and Functioning
Table 3 contains the results of analyses examining the 

zero-order associations between the symptom severity 
ratings and the four measures of participant functioning. 
The overall pattern of results indicated that the partici-
pants’ symptoms were more closely related to social inte-

gration than they were to home integration, productive 
activity, and psychological functioning. The strongest 
associations were between social integration and the 
symptoms of vision loss (r = –0.33), memory loss (r =
–0.32), and weakness (r = –0.23) and between psycholog-
ical functioning and vision loss (r = –0.24). These coeffi-
cients were negative, which indicated that greater 
symptom severity was related to poorer functioning. The 
five other symptoms demonstrated much weaker associ-
ations with the functioning domains, and none was statis-
tically significant.

Although weak and/or nonsignificant correlations 
could result from range restriction in the functioning 
scores and/or symptom severity ratings, this does not 
appear to have been the reason for the current results. The 
CIQ subscales had a sufficiently wide range of scores 
(Home Integration: 0–10, Social Integration: 3–12, Pro-
ductive Activity: 0–7), and the symptom severity ratings 
ranged from 0 to 10 for five of the symptoms and 0 to 9 
for the remaining three symptoms.

Consistent with the results of the zero-order correla-
tion analyses, the symptom severity ratings were not 
significant predictors of the CIQ Home Integration or Pro-
ductive Activity scales in the multiple regression analyses. 
In addition, the symptom ratings did not contribute signifi-
cantly to the prediction of the SF-36 MHS. In contrast, 
after controlling for age and sex, the eight symptoms were 
significantly associated with the CIQ Social Integration 
scale (Table 4). As a group, these variables accounted for 
an additional 29 percent of the variance in social 

Table 1.
Frequency and course of symptoms (N = 83 for entire sample).

Symptom*
Frequency of 
Occurrence

(% 1)

Frequency of 
Severe Symptom

(% 7)

Average 
Severity† 

(mean ± SD)

Course Since Onset†

(%)
Course Last 6 Months† 

(%)

Worse Same Better Worse Same Better
Pain 72 23 5.05 ± 2.58 37 37 27 24 52 24
Weakness 52 11 4.53 ± 2.14 39 46 15 33 45 23
Fatigue 64 20 5.13 ± 2.39 32 42 26 22 63 16
Imbalance 55 19 5.52 ± 2.55 38 33 29 18 61 21
Numbness 33 10 4.44 ± 2.69 28 52 20 22 70 9
Memory Loss 23 4 4.05 ± 2.64 42 37 21 16 68 16
Vision Loss 19 5 3.75 ± 2.86 53 33 13 27 67 7
Shortness of Breath 29 6 3.88 ± 2.38 30 48 22 13 74 13
*All symptoms rated on 0 (none) to 10 (very severe) scale.
†For those who endorsed symptom (i.e., rated symptom as 1). For example, 60 participants (72% of entire sample) endorsed presence of pain. In column “Course 
Since Onset,” 37% of participants who endorsed pain indicated that their pain had gotten worse since onset. In other words, 22 participants (37% of 60 who 
endorsed pain) reported their pain course since onset as worse.
SD = standard deviation.
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Table 2.
 Correlation coefficients among symptom severity ratings.

Symptom Pain Weakness Fatigue Imbalance Numbness Memory Loss Vision Loss
Shortness of 

Breath
Pain 1.00 — — — — — — —
Weakness 0.40* 1.00 — — — — — —
Fatigue 0.40* 0.46* 1.00 — — — — —
Imbalance 0.25† 0.40* 0.36‡ 1.00 — — — —
Numbness 0.30‡ 0.18 0.22 0.21 1.00 — — —
Memory Loss 0.15 0.40* 0.18 0.32‡ 0.29‡ 1.00 — —
Vision Loss 0.02 0.32‡ 0.31‡ 0.19 0.20 0.34‡ 1.00 —
Shortness of Breath 0.07 0.28† 0.52* 0.10 0.14 0.19 0.31‡ 1.00
*p < 0.001.
†p < 0.05.
‡p < 0.01.

Table 3.
Correlation coefficients between symptoms and functioning.

Symptom
CIQ SF-36

Home Integration Social Integration Productive Activity Psychological Functioning
Pain 0.07 0.06 –0.03 0.10
Weakness 0.10 –0.23* –0.04 0.02
Fatigue 0.00 –0.08 –0.04 –0.09
Imbalance 0.02 –0.10 0.04 0.10
Numbness 0.06 –0.09 –0.06 –0.02
Memory Loss –0.19 –0.32† –0.06 –0.13
Vision Loss –0.21 –0.33† –0.14 –0.24*

Shortness of Breath –0.08 –0.17 –0.11 –0.13
*p < 0.05.
†p < 0.01.
CIQ = Community Integration Questionnaire, SF-36 = Medical Outcomes Study 36-Item Short Form Health Survey. 

Table 4.
Multiple regression analysis predicting Community Integration Questionnaire Social Integration from symptom severity ratings.

Variable Total R2 R2 Change F Change Beta
Step 1: Demographic Variable 0.01 0.01 0.28 —

Age –0.08
Sex –0.06

Step 2: Symptom Rating 0.29 0.29 3.35* —
Pain 0.17
Weakness –0.20
Fatigue 0.16
Imbalance –0.03
Numbness 0.03
Memory Loss –0.30†

Vision Loss –0.17
Shortness of Breath –0.20

*p < 0.05.
†p < 0.01.
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integration. Examination of the individual regression coef-
ficients indicated that memory loss (r = –0.30, p < 0.05) 
was the only variable that made a unique and statistically 
significant contribution to the model.

DISCUSSION

The current study examined the frequency, severity, 
and course of a number of symptoms reported by adults 
with CP and their association with psychosocial function-
ing. Pain, fatigue, imbalance, and weakness emerged as 
the most common and most severe symptoms reported in 
this sample. All eight symptoms under study were more 
often reported to have either stayed the same or worsened 
than to have improved or resolved over time. Moreover, 
the symptoms—memory loss in particular—were more 
closely related to social integration than to other domains 
of community integration and psychological functioning. 
The results of this study provide new information about 
the experience of adults living with CP and have impor-
tant implications for the assessment and treatment of 
symptoms in these patients.

As hypothesized, and consistent with previous reports 
[9–11], almost three-quarters of participants in this study 
reported the presence of pain. These findings highlight the 
need for ongoing pain assessment in adults with CP. Pre-
vious research and our own clinical experience indicate 
that these patients are at risk for having their pain inade-
quately assessed; this may be due to factors such as 
patient communication and cognitive difficulties [44], as 
well as provider biases and knowledge deficits [45]. It is 
important that pain assessment in adults with CP be tai-
lored to the individual patient. For example, a standard 
numeric rating scale or visual analog scale may be appro-
priate for relatively high functioning individuals, whereas 
a scale depicting facial expressions (e.g., Faces Pain Scale 
[46]) may be preferred for those with cognitive impair-
ments. A significant-other rating scale may be necessary 
for patients who lack the capacity to provide such self-
report information, although observation or significant 
other ratings should not replace patient self-report when 
patients are able to describe their experience [47].

In addition to its prevalence, both the severity and 
refractory nature of pain in the current sample was nota-
ble. These findings are consistent with the few previous 
studies that examined pain in adults with CP. Jensen et al. 
found relatively similar rates of moderate-to-severe pain 

in a sample of 50 adults with CP who were followed over 
a 2-year period [48]. Interestingly, despite using many 
different types of pain treatments (e.g., over-the-counter 
and prescription medication, physical activity/exercise, 
application of heat and ice) over the course of the study 
and the fact that these treatments were rated as providing 
at least a moderate amount of pain relief, the average 
pain intensity reported by the participants in this study 
was largely unchanged over time [48]. Engel et al. also 
investigated pain-related healthcare utilization in this 
population and found that a variety of pain treatments 
and healthcare providers were sought and used by study 
participants [35]. Moreover, although many of the inter-
ventions were rated as being helpful, only a small subset 
of the sample reportedly accessed these services [35]. 
Taken together, this emerging body of research points to 
a critical need for the development and provision of more 
effective treatments for pain in adults with CP.

The specific frequency and course of the other seven 
symptoms that were assessed in this study have received 
relatively little empirical attention to date. This is a con-
spicuous gap in the literature as indicated by the current 
findings; many of these symptoms were quite prevalent, 
severe, and refractory in nature. Specifically, more than 
half the sample reported fatigue, imbalance, and/or weak-
ness, all of which were noted to have stayed the same or 
gotten worse over time. While it might be tempting to 
view these three symptoms as largely interchangeable—
indeed, few investigations have considered them inde-
pendently—we believe this would be unwise for several 
reasons. As a matter of measurement, these symptoms 
shared, at most, only 21 percent of their variances, sug-
gesting that the study participants did in fact consider 
these symptoms to be distinct from one another. More-
over, a given patient could certainly experience balance 
problems—perhaps as a consequence of vestibular dys-
function [49]—while still maintaining a normal level of 
strength and energy. Thus, although it is possible that 
fatigue, imbalance, and weakness are experienced con-
currently by many individuals with CP, it is important 
that both clinicians and researchers assess the presence 
and severity of the three symptoms separately.

Previous research has found fatigue and weakness to 
be common in individuals with CP and related to various 
indices of physical and psychological functioning [13–
15,19]. Weakness, in particular, was significantly associ-
ated with social functioning in the current sample, which 
is not surprising, since one would expect that individuals 
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experiencing weakness would find it especially challeng-
ing to engage in social activities, particularly those that 
occur outside the home. Given the many positive physi-
cal and emotional benefits associated with satisfying 
social relations [50–53], providers may want to pay spe-
cific attention to the management of weakness in their 
patients with CP. Research has shown that interventions 
aimed at reducing weakness in this patient group can be 
quite effective [54].

Research on balance problems among individuals 
with CP has typically focused on children (e.g., Burtner 
et al. [55]) rather than adults. The current study, however, 
suggests that such problems are quite prevalent and 
severe in adults with CP. A recent longitudinal study by 
Scandinavian investigators also highlighted the impor-
tance of balance integrity in this population [56]. In that 
study, 149 adults with CP were followed over 7 years to 
determine changes in walking function. The results indi-
cated that changes in balance were the most frequently 
reported determinants of changes in walking ability over 
time [56]. Additional research is needed that examines 
the causes and consequences of postural control and bal-
ance in adults with CP, as well as potential therapeutic 
strategies to improve any deficits. However, at this point, 
it does appear that these issues are prevalent and impor-
tant enough to receive early and ongoing attention in the 
clinical setting.

The symptoms that were reported less frequently by 
this sample—numbness, shortness of breath, memory 
loss, and vision loss—have not been widely investigated 
in adults with CP. Nevertheless, these symptoms were 
endorsed by between one-fifth and one-third of partici-
pants, suggesting that they are experienced by a not-
insignificant proportion of this patient population. Where 
prevalence estimates are available—specifically in the 
domains of memory [34] and visual [27] impairments—
the current findings are generally consistent with previ-
ously observed rates. Moreover, much like the more 
prevalent symptoms that were assessed in this study, 
these less common symptoms were reported to have 
either stayed the same or worsened over time. The refrac-
tory nature of these symptoms may simply reflect the 
functional deficits that are characteristic of CP; however, 
it may also be the result of clinical inattention and/or 
ineffective treatment. Since memory and visual impair-
ments demonstrated the closest associations to the func-
tioning measures, it will be important for future research 
to further elucidate the prevalence, consequences, and 

most effective treatments for these symptoms, even if 
they do occur less frequently than other symptoms.

It was somewhat surprising that the individual symp-
tom severity ratings were not more closely related to the 
four indices of psychosocial functioning. In fact, as a 
group, these variables only accounted for a significant 
amount of variance in the Social Integration scale of the 
CIQ, with memory loss being the only independent con-
tributor in the prediction model. Even at the univariate 
level, the only significant associations were between 
social integration and vision loss, memory loss, and weak-
ness and between psychological functioning and vision 
loss. It is difficult to contextualize these findings, given 
the relatively thin literature on the correlates of commu-
nity integration and psychological functioning in adults 
with CP. A similar study by Jensen et al. in individuals 
with SCI also found that social integration was signifi-
cantly associated with a group of seven symptoms (pain, 
fatigue, numbness, weakness, shortness of breath, vision 
loss, and memory loss) [42]. However, in that study, 
memory loss, weakness, pain, and vision loss were all 
unique predictors [42]. In addition, the group of symp-
toms was also significantly associated with psychological 
functioning in persons with SCI [42]. Although strong 
conclusions related to the current study are premature at 
this point for adults with CP, other symptoms that were 
not assessed in this study may be more important determi-
nants of community integration and psychological func-
tioning. In particular, psychological symptoms, which 
were not targeted in this study, may be particularly impor-
tant in this context. For example, previous research has 
found symptoms of depression and anxiety to be associ-
ated with functioning in other patient populations, such as 
SCI [57–58] and multiple sclerosis [59–61]. Future 
research is needed to determine whether this is also true 
for adults with CP. It is also possible that we did not assess 
the functional domains that are particularly sensitive to 
the eight symptoms that were examined and/or that the 
instruments used to assess community integration and 
psychological functioning did not adequately capture 
these constructs in the current sample. These are empirical 
questions that could be investigated in future work.

Several limitations of the current study should be 
considered. First, the number of secondary symptoms that 
was assessed represents only a subset of those that are 
experienced by individuals with CP. Although we believe, 
and the current results support, that the eight symptoms 
that were examined are important, future research should 
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include additional symptoms (e.g., spasms, bladder/bowel 
dysfunction, insomnia, and weight problems) in order to 
examine their frequency, course, and relationship to 
important functional domains. Second, and relatedly, only 
two domains of functioning were assessed: community 
integration and psychological functioning. Important 
domains such as physical functioning, social role func-
tioning, and participation were not measured in this study 
and should be considered for future research. Third, some 
or all of the eight symptoms that were assessed in this 
study are multidimensional and contain magnitude, spa-
tial, quality, and/or temporal components. Participants in 
this study rated only the magnitude of these symptoms on 
a 0 to 10 scale, which did not permit evaluation of the 
nature and effect of the other symptom dimensions. A 
fourth limitation concerns the cross-sectional nature of 
the data, which does not allow for causal interpretations 
about the relationships between symptoms and function-
ing. Nor do these data allow for investigation of actual (as 
opposed to perceived) symptom change over time. Such 
longitudinal work will, among other things, help elucidate 
the association between advancing age and functioning in 
CP. In the current sample, age was not significantly asso-
ciated with ratings of current severity or course for any of 
the eight symptoms (data not presented). Fifth, the dif-
ferent data collection strategies (in-person and postal) 
could have elicited different responses from participants. 
Although this procedural variability could have influ-
enced the results in some way, systematic differences 
between the data collection strategies were not evident. 
Sixth, data were not collected on participants’ use of 
lower-limb orthoses, which is likely to be relevant to 
some of the assessed symptoms (e.g., imbalance, weak-
ness). Finally, characteristics of the study sample may 
limit the generalizability of the findings. The participants 
were largely white, well-educated, and living indepen-
dently, and almost half had spastic-type CP. Many of the 
participants had also been involved in previous research 
by our group, which could bias the current results. More-
over, although the response rate for the current study is 
standard for this type of research, it nevertheless repre-
sents only a subset of the population.

CONCLUSIONS

Despite the study limitations, the findings provide 
important information regarding the (high) rates of pain, 

fatigue, imbalance, and weakness in a sample of adults 
with CP. These symptoms—as well as those that were 
less prevalent—were perceived to be relatively refractory 
in nature and were most closely related to social integra-
tion. Future research is needed to replicate these findings 
in other samples of adults with CP and identify the pri-
mary correlates of psychosocial functioning in this 
patient population. Additional work is also needed to 
develop more effective treatments for the symptoms that 
are considered most problematic by these patients. Such 
research has the potential to improve the quality of life in 
adults living with CP.
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