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Objective: Our objectives were to describe the preoperative
mood levels and psychological readiness levels of patients un-
dergoing primary reconstruction of the anterior cruciate liga-
ment (ACL) and to examine differences between adolescent
and adult sports medicine patients relative to psychological
readiness for ACL surgery.

Design and Setting: Subjects prospectively completed as-
sessments of preoperative mood and psychological readiness
for ACL surgery and rehabilitation.

Subjects: The sample consisted of subjects (N 5 121) in-
volved, on average, in sport or exercise participation 12.5 h/wk
(SD 5 7.5); subgroups included adolescents (15–19 years of
age, n 5 67) and adults ($30 years of age, n 5 32).

Measurements: Subjects preoperatively provided self-report-
ed assessments of demographics, mood disturbances, 10 psy-
chological processes of change (consciousness raising, dramatic
relief, environmental reevaluation, social liberation, self-reevalu-
ation, counterconditioning, helping relationships, reinforcement
management, stimulus control, and self-liberation), decisional
balance (pros versus cons of surgery), and self-efficacy.

Results: Relative to the first objective, subjects reported
more pros than cons associated with surgery and relatively high
levels of self-efficacy. Relative to the second objective, a sig-
nificant main effect was noted (Wilks lambda 5 0.58, P , .01),
with 42% of the variance in the dependent variables being at-
tributed to differences among adolescents as compared with
adults. Follow-up analyses indicated that, as compared with
adults, adolescents reported higher mood disturbances, more
pros associated with surgery, and greater use of dramatic relief,
environmental reevaluation, social liberation, helping relation-
ships, and self-liberation.

Conclusions: It may be advantageous to screen patients
preoperatively relative to their psychological readiness for sur-
gery and rehabilitation. Also, adolescents reported higher pre-
operative mood-disturbance levels than adults but higher levels
of what would be considered ‘‘psychological readiness’’ for sur-
gery.
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Recent advances in anterior cruciate ligament (ACL) sur-
gical techniques and rehabilitation protocols have re-
sulted in improved patient outcomes (eg, faster return

to desired activities, fewer long-term complications); however,
ACL surgery still requires vigorous and extensive rehabilita-
tion efforts from patients.1 Thus, for optimal recovery from
ACL surgery to occur, there must not only be expert medical
care (eg, surgical skill, an appropriate rehabilitation program)
but also ‘‘patient readiness’’ and commitment.2 Patients’ psy-
chological readiness may be particularly important when one
considers that numerous sports medicine patients schedule
ACL surgery on the basis of logistical considerations (eg, a
break in the semester for students, insurance objectives) rather
than when they are psychologically ready for the rehabilitation
demands associated with ACL surgery.

In this study—part of a larger investigation on the psycho-
logical aspects of the injury3,4—we adapted the Psychological

Readiness for Change (PRC) model (also referred to as the
stages of change or transtheoretic model) for use within a
sports medicine rehabilitation context. The PRC model has
been successfully used as a way of understanding a wide range
of health behavior, including exercise adherence,5 chronic pain
management,6 and smoking cessation.7 We examined several
components of the PRC model because it related to ACL sur-
gery, including processes of change, decisional balance (ie,
pros versus cons of surgery and rehabilitation), self-efficacy,
and mood disturbances.

First, processes of change are cognitive or behavioral activ-
ities that people use to alter their experiences or their environ-
ments (or both) as a way of modifying their behavior.8 Ten
processes of change are thought to be relevant when consid-
ering health-behavior change, with 5 of these processes fo-
cusing on cognitive strategies and 5 capturing behavioral strat-
egies7 (Table 1). Second, we considered decisional balance or
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Table 1. The Processes of Change for Rehabilitation*

Processes Definition/Example

Cognitive processes

Consciousness raising Efforts by the individual to seek new information and to gain an understanding and feedback about the
problem behavior (eg, ‘‘I remember people giving me information on the benefits of rehabilitating my
knee’’)

Dramatic relief Affective aspects of change, often involving intense emotional experiences related to the problem behavior
(eg, ‘‘warnings about more knee problems if I do not rehabilitate my knee influence me emotionally’’)

Environmental reevaluation Consideration and assessment by the individual of how the problem affects the physical and social envi-
ronment (eg, ‘‘I feel like I would be a better role model for others if I do my exercises to rehabilitate my
knee’’)

Social liberation Awareness, availability, and acceptance by the individual of alternative, problem-free life-styles in society
(eg, ‘‘I find that society is changing in ways that make it easier for people to rehabilitate their knees’’)

Self-reevaluation Emotional and cognitive reappraisal of values by the individual with respect to the condition (eg, ‘‘I am con-
sidering the idea that rehabilitating my knee regularly would make me a happier person to be around’’)

Behavioral processes

Counterconditioning Substitution of alternate behavior for the current behavior (eg, ‘‘When I feel tired, I make myself do my
rehabilitation exercises anyway because I know I will feel better afterward’’)

Helping relationships Trusting, accepting, and using the support of concerned others during attempts to change (eg, ‘‘I have
someone on whom I can depend when I am having problems with my rehab program’’)

Reinforcement management Changing the contingencies that control or maintain the existing condition (eg, ‘‘I do something nice when I
make efforts to rehabilitate my knee’’)

Stimulus control Control of situations and other causes that trigger the problem behavior (eg, ‘‘I put things in my home to
remind me to rehabilitate my knee’’)

Self-liberation The individual’s choice and commitment to change the situation, including the belief that one can change
the condition (eg, ‘‘I tell myself that if I try hard enough, I can continue to rehabilitate my knee’’)

*Based on the work of Prochaska and Marcus9 and adapted with permission from Marcus BH, Simkin LR, Rossi JS, Pinto BM. Longitudinal shifts
in employee’s stages and processes of exercise behavior change. Am J Health Promot. 1996;10:195–200.

individuals’ perceptions of the pros (ie, benefits) and cons (ie,
costs) associated with engaging in a behavior.8 Earlier research
has indicated that individuals are typically ill prepared to make
significant health-related changes when they perceive the cons
as outweighing the pros.9

Third, self-efficacy, which is defined as the belief that one
can successfully execute a desired behavior10 (eg, complete
rehabilitation when fatigued), increases linearly as individuals
become more psychologically ready for health-related chang-
es.11 A final component believed to be relevant to ACL pa-
tients’ readiness is mood-disturbance levels. Past researchers
have documented that among physically active populations,
injuries are associated with increases in mood disturbances.12

Although not a component of the original PRC model, mood
disturbances, in our clinical experience, may impair patients’
ability to take in relevant surgery-related cues and, thereby,
indirectly influence their psychological readiness for surgery.

To date, research using the PRC model in a sports medicine
context has been limited, with an exception being the work of
Wong.13 Wong provided initial psychometric data for the PRC
model in a sports medicine setting but used a sample that was
heterogenous with respect to injury type and severity. We at-
tempted to extend Wong’s work by using a homogenous sam-
ple relative to injury type and adapting the PRC model to
explore possible differences between adolescents and adults.
Because many individuals who undergo ACL surgery are
young, we considered it important to understand whether ad-
olescents are different from adults with respect to PRC-related
variables.

Thus, the 2 objectives of this study were to (1) describe the
mood-disturbance levels and psychological readiness levels of
preoperative ACL patients and (2) examine differences be-
tween adolescent and adult sports medicine patients relative to
psychological readiness for ACL surgery. Because of the ex-

ploratory nature of the investigation, no specific hypotheses
were forwarded.

METHODS

Subjects

Eligible subjects included individuals who were diagnosed
with ACL injury and scheduled for primary ACL reconstruc-
tion using a contralateral autogenous patellar tendon graft
(N 5 121). All subjects had undergone similar patient-edu-
cation efforts conducted by the participating sports medicine
facility. All subjects were operated upon by the same surgeon
and subsequently followed similar rehabilitation protocols as
outlined by the participating sports medicine facility.

Subjects’ mean age was 21.6 years (SD 5 8.0), with the
ages of subjects ranging from 15 to 48 years. Males composed
65% of the sample, and in terms of ethnicity, 95% categorized
themselves as white, 2% as African American, 2% as Hispan-
ic, and 1% as other. On average, the subjects were involved
in sports or regular physical activity 12.5 h/wk (SD 5 7.5).
Ninety percent of the sample indicated that they were under-
going surgery to return to sports or regular exercise, whereas
10% indicated the primary reason for having surgery was to
be able to return to daily activities.

For those analyses comparing adolescents with adults, ad-
olescents were operationally defined as subjects 19 years of
age or younger (n 5 67). Within the participating sports med-
icine clinic in this investigation, ACL surgery is typically not
conducted on individuals less than 15 years of age because of
medication considerations. Thus, no subjects were younger
than 15 years of age. To help ensure that the comparison group
of adults was developmentally distinct from the adolescents,
we defined adults as patients who were 1 standard deviation
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older than the mean age of the sample. Thus, the adult group
(n 5 32) was defined as subjects 30 years of age or older (ie,
22 years of age plus 8 years 5 30 years).

Measures

Demographics and Background Information. We as-
sessed subjects on demographic and background information
through a questionnaire designed for the objectives of this
study. Specifically, subjects provided information such as age,
sex, ethnicity, previous injury history, and hours per week of
sport or exercise participation.

Processes of Change. Subjects reported on the extent to
which they engaged in the 10 previously identified processes
of change (see Table 1) through a modified version of Wong’s
30-item Processes of Change Questionnaire for Injury Reha-
bilitation (POCQ-IR).13 Each of the 10 subscales on the
POCQ-IR contained 3 items. Subjects responded using a 5-
point Likert scale (1 5 never, 5 5 frequently) on the basis of
the extent to which they engaged in or made use of a particular
cognitive or behavioral strategy. Minor wording changes were
made in Wong’s questionnaire to render it more specific for
ACL patients and to improve its readability for adolescent pa-
tients.

Decisional Balance. Subjects reported on the perceived
pros (eg, ‘‘I would feel good about myself if I kept up my
commitment to rehabilitate my knee’’) and cons (eg, ‘‘reha-
bilitating my knee would take too much of my time’’) asso-
ciated with engaging in their rehabilitation program through a
15-item questionnaire originally developed by Marcus et al.14

Minor wording changes to the original questionnaire made it
more specific for ACL injury rehabilitation. Subjects respond-
ed using a 5-point Likert scale (1 5 not at all important, 5 5
extremely important) on the basis of the extent to which they
believed that a given statement was a relevant benefit or cost
associated with their injury rehabilitation.

Self-Efficacy. Self-efficacy was assessed through a self-ef-
ficacy measure originally developed by Marcus et al15 and
subsequently modified by Wong13 for use in an injury reha-
bilitation setting (SE-IR). The SE-IR used by Wong contained
5 items on a 5-point scale (1 5 not at all confident, 5 5 very
confident) assessing how confident individuals feel about their
performance in rehabilitation when faced with myriad obsta-
cles (eg, ‘‘I feel I don’t have the time’’). Given the potential
influence of medical insurance on rehabilitation behavior, we
added a sixth item to the SE-IR: ‘‘my insurance does not cover
the cost of rehabilitating my injury.’’

Mood Disturbances. Mood-disturbance levels were as-
sessed through the short-form Profile of Mood States (POMS-
SF),16 which is a version of the full-length POMS.17 The
POMS-SF includes 6 subscales; 5 assess negative mood states
(ie, tension, depression-dejection, anger, fatigue, and confu-
sion) and 1 assesses positive mood (ie, vigor). However, for
the objectives of this study, only a total mood-disturbance val-
ue was calculated. Subjects rated the degree to which they
experienced various emotions on a 5-point Likert scale ranging
from 0 (not at all) to 4 (extremely). The POMS-SF appears to
have adequate psychometric properties, with scores on the
POMS-SF being highly correlated with scores on the full-
length POMS (r 5 .99).16,18 To reduce time demands on sub-
jects, the 37-item POMS-SF was used rather than the 65-item
POMS.

Protocol

Before data collection was initiated, the local institutional
review board approved the study, and written informed con-
sent was obtained from subjects. We made initial contact with
potential subjects when they came to the participating sports
medicine facility for an office visit resulting from a knee in-
jury. If subjects agreed to participate, they completed the de-
mographic questionnaire during this initial office visit and be-
fore their consultation with their sports medicine physician.
Subjects completed the PRC and mood-disturbance assess-
ments on the day of their surgery once they had received ex-
tensive patient education that focused on what to expect rel-
ative to their surgery and recovery.

Data Analysis

Data analysis took place in several stages. First, we con-
ducted preliminary analyses to verify that the questionnaires
demonstrated adequate reliability and that the assumptions as-
sociated with the statistical methods used were met. Second,
we calculated descriptive statistics on selected variables. Fi-
nally, we used multiple analysis-of-variance procedures, with
univariate follow-up to examine differences between adoles-
cents and adults relative to the PRC variables and mood dis-
turbances.

RESULTS

Preliminary Analyses

We conducted 2 types of preliminary analyses using the
entire data set. First, we conducted preliminary analyses to
verify that the self-report measures used in the study demon-
strated adequate internal reliability. A scale that provided a
Cronbach alpha of .70 or greater was considered to demon-
strate adequate internal reliability.19 All scales or subscales
met this criterion except for the consciousness-raising subscale
from the POCQ-IR questionnaire. Specifically, the conscious-
ness-raising subscale had an internal reliability level of .58.
By removing the first item from this subscale (and making the
adjustments to calculate the subscale’s scores based on 2 rather
than 3 items), the modified consciousness-raising subscale met
the .70 criteria level for internal consistency.

Second, we conducted preliminary analyses to verify that
the assumptions of equal variances between the adolescent and
adult groups on variables used in the multiple analyses of var-
iance were correct.20 This was important, given the unequal
sizes of the adolescent and adult groups. None of the tests of
the equality of variances on the variables of interest reached
significance, indicating that the assumption of homogeneity of
variances was correct.

Objective I: Descriptive Findings

Means and standard deviations for the variables of interest
are displayed in Table 2. Subjects tended to perceive more pros
than cons associated with ACL surgery and had relatively high
levels of self-efficacy as related to injury rehabilitation. In
terms of the 10 processes of change, self-liberation, helping
relationships, and social liberation were the most used strate-
gies. Alternatively, consciousness raising and stimulus control
were the least used strategies.
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Table 2. Processes of Change, Decisional Balance,
Self-Efficacy, and Mood Disturbances

Variable Mean SD

Processes of change

Consciousness raising
Dramatic relief
Environmental reevaluation
Social liberation
Self-reevaluation
Counterconditioning
Helping relationships
Reinforcement management
Stimulus control
Self-liberation

2.8
3.2
3.3
3.9
3.5
3.3
3.9
3.4
2.9
4.0

1.2
1.0
0.9
0.8
0.9
0.9
0.9
1.0
1.1
0.8

Decisional balance

Pros
Cons

4.1
1.7

1.0
0.7

Self-efficacy 4.2 0.8

Total mood disturbance 25.5 18.1

Table 3. Significant Comparisons Between Adolescents and
Adults

Adolescents
Mean (SD)

Adults
Mean (SD) P Value

Dramatic relief
Environmental reevaluation
Social liberation
Helping relationships
Self-liberation
Pros associated with surgery
Mood disturbances

3.2 (1.0)
3.3 (0.9)
4.1 (0.7)
4.0 (0.8)
4.1 (0.7)
4.0 (2.2)

27.9 (18.3)

2.6 (1.1)
2.8 (0.9)
3.2 (1.0)
3.6 (0.9)
3.6 (1.1)
3.6 (2.9)

20.1 (18.4)

.03

.01

.0001

.04

.03

.03

.05

Objective II: Adolescent Versus Adult Comparisons

A significant main effect was noted on PRC variables
(Wilks lambda 5 0.58, P , .0001), with 42% of the variance
in the dependent variables being attributable to differences
among adolescents as compared with adults. Follow-up anal-
yses indicated that, as compared with adults, adolescents re-
ported higher levels of mood disturbances, more pros associ-
ated with surgery, and greater use of dramatic relief,
environmental reevaluation, social liberation, helping relation-
ships, and self-liberation, (Table 3).

DISCUSSION

Our first objective was to obtain descriptive data relative to
an adaptation of the PRC model. We found that, among a
group of physically active sports medicine patients who were
approaching ACL surgery, psychological readiness for surgery
and rehabilitation appeared relatively high. Specifically, sub-
jects reported high levels of self-efficacy, saw more pros than
cons associated with surgery, and reported greater use of be-
havioral as compared with cognitive processes of change. Pre-
vious researchers in the exercise–behavior-change literature
have suggested that individuals who are less psychologically
ready to make behavior changes reported low levels of self-
efficacy, more cons than pros associated with the behavior
change, and greater use of cognitive processes of change as
compared with behavioral processes.5

The data from this investigation can be compared with those

reported by Wong.13 A distinct difference between our subjects
and those in Wong’s study is that we assessed subjects before
their rehabilitation began. In contrast, Wong’s subjects were
already involved in their rehabilitation. Nonetheless, like
Wong, we found that the 3 most used processes of change
were social liberation, helping relationships, and self-libera-
tion. Marcus et al5 noted that the processes of change and the
specific patterning of these processes may vary depending on
the domain (eg, exercise behavior versus injury rehabilitation).
On the basis of this study and the work of Wong,13 it appears
that the above-mentioned processes are particularly salient in
the injury-rehabilitation domain, both preoperatively and post-
operatively.

The second objective of this investigation was to identify
age-related differences among adolescents and adults relative
to the psychological processes associated with ACL surgery
and rehabilitation. We found significant differences between
adolescents and adults, with 42% of the variance in the de-
pendent variables being attributable to group differences. Fol-
low-up analyses indicated that, as compared with adults, ad-
olescents reported higher levels of mood disturbances, more
pros associated with surgery, and greater use of 5 of the 10
processes of change (ie, dramatic relief, environmental re-
evaluation, social liberation, helping relationships, and self-
liberation).

The differences we found between adolescents and adults
can be examined from a number of perspectives. First, it ap-
pears that from a psychological-readiness perspective, adoles-
cents may be more ready for surgery than their adult counter-
parts because they reported greater use of a number of
cognitive and behavioral processes of change and saw more
pros associated with surgery. Perhaps among physically active
adolescents, the return to a physically active lifestyle is a more
salient and desirable outcome than among adults. Thus, ado-
lescents may be more invested in using the cognitive and be-
havioral strategies they perceive will bring them closer to the
goal of returning to physical activity. It could be argued that
the adolescents in this sample attempted to provide the ‘‘so-
cially desirable’’ responses and so simply reported using 5 of
the 10 processes of change to a greater extent. This explana-
tion seems unlikely, however, given that adolescents also re-
ported higher levels of mood disturbances than their adult
counterparts. If adolescents were concerned with presenting
themselves in a socially desirable manner, it is likely that they
would downplay their mood-disturbance levels.

The finding that adolescents reported higher levels of mood
disturbances with respect to their injuries is not completely
unexpected. On the one hand, it is generally thought that mood
disturbances are more common among adolescents21,22; thus,
it may be that the higher mood-disturbance levels reported by
the adolescents in this study would have been present irre-
spective of their injuries. Alternatively, it may be that adoles-
cent patients simply experienced more negative effects after
their injuries. Future research is needed to explore whether the
higher levels of mood disturbances reported among adoles-
cents were present before their injuries or are the result of their
ACL injuries. In the meantime, from a clinical perspective, it
is important for sports medicine providers to be aware that
mood disturbances are likely to be higher among adolescent
ACL patients as compared with their adult counterparts.

Adolescents in this sample reported using 3 cognitive and
2 behavioral processes of change to a greater extent than
adults. These results are somewhat unexpected given findings
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in the health psychology realm. Specifically, researchers have
suggested that adolescents are more likely to use behavioral
strategies to a greater extent as compared with cognitive pro-
cesses.23,24 The tendency for adolescents to rely more on be-
havioral strategies is thought to occur because behavioral pro-
cesses are more likely to be overtly observed, whereas
cognitive processes are more subtle. Thus, it has been thought
that it may take until adulthood before individuals learn to
incorporate these cognitive strategies. Future research is need-
ed to explore the conditions under which adolescents are more
likely than adults to rely on cognitive strategies.

Limitations of the Investigation and Future Research
Directions

In terms of future research directions, additional investiga-
tion is needed to examine if psychological readiness and re-
lated variables are linked to rehabilitation adherence or recov-
ery outcomes or both. Should this be the case, it may be
possible to preoperatively screen patients and encourage those
who do not appear to be in an optimal psychological state to
postpone or reconsider surgery. A limitation of this study is
that subjects did not complete their preoperative assessments
until the day of their surgery. Using this approach, it would
be difficult from a logistic perspective to reschedule patients
for ACL surgery. Thus, future researchers should consider as-
sessing patients’ readiness closer to when patients initially visit
the sports medicine clinic.

Finally, future researchers should be encouraged to examine
psychological readiness-for-change factors among a more eth-
nically and motivationally diverse sample. As noted previous-
ly, the personnel of the sports medicine clinic in this investi-
gation dedicate what they believe to be considerable time and
energy toward preoperative patient education. Therefore, to
what extent they may have contributed to patients’ psycholog-
ical readiness for ACL surgery, and, in turn, patients’ moti-
vations and mood levels, is unknown.

Clinical Implications

Without ignoring the above-mentioned limitations, a num-
ber of clinical implications can be drawn from this study. First,
many health care providers take into account presurgical phys-
ical factors (eg, amount of tissue damage, swelling) when
scheduling surgery; it may be worthwhile to also consider psy-
chological factors such as patients’ readiness for surgery. Sec-
ond, because the psychological profile of the adult patient is
different from that of the adolescent patient, the approach of
the sports medicine provider toward patient care should be
flexible. In particular, adolescents tend to demonstrate a more
negative affect, which may make working with adolescent pa-
tients more taxing for the sports medicine provider.
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