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Preoperative Distress
Factors Predicting
Postoperative Pain
in Adolescents Undergoing
Surgery: A Preliminary Study
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ABSTRACT
The purpose of this study was to determine if preoperative
distress factors could be used as predictors of postoperative
pain in adolescents scheduled for spinal fusion surgery.
Patients reporting the presence of pain before surgery
reported greater pain intensity at postoperative day (POD)

1 (p = .033), POD 2 (p = .008) and at follow-up 6 weeks after
surgery (p = .0001). Preoperative trait anxiety was associated
with pain intensity before surgery (p = .002) but not with
postoperative pain intensity (p > .05). Salivary cortisol
concentrations did not differentiate between anxious and
nonanxious patients based on anxiety trait (p = .21) and
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was not associated with postoperative pain intensity
(p > .05). These findings suggest that preoperative distress
factors do not predict postoperative pain intensity in the
acute and intermediate period. The presence of preoperative
pain was the best predictor of postoperative pain intensity,
suggesting that preoperative pain assessment will
identify patients at an elevated risk for intense postoperative
pain. J Pediatr Health Care. (2016) -, ---.
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In Canada, about 65,000 children and adolescents
undergo surgery each year (Wright & Menaker, 2011).
Postoperative pain is a major concern for patients
undergoing major orthopedic surgery (Sjoling,
Nordahl, Olofsson, & Asplund, 2003). Significant post-
operative pain has been shown to negatively influence
outcomes such as hindering the healing process, delay-
ing physical rehabilitation, and loss of motion and
ambulation (Carr & Goudas, 1999).

The role of stress in pain processing was recognized
years ago (Melzack, 1986). Several studies have
reported the influence of the preoperative psychologi-
cal status of adolescents on postoperative outcomes
such as pain (Gil, Ginsberg, Muir, Sullivan,
& Williams, 1992; LaMontagne, Hepworth, Cohen,
& Salisbury, 2003; Logan & Rose, 2005) and recovery
(Fortier, Martin, Chorney, Mayes, & Kain, 2011;
Podeszwa, Richard, Nguyen, De La Rocha, & Shapiro,
2015). These findings have suggested that the
preoperative psychological profile of patients using
self-reported questionnaires is of great clinical value
in predicting the postoperative outcome. However, a
proportion of pediatric orthopedic patients scheduled
for major elective surgery are unable to self-report or
communicate their distress or pain because of develop-
mental disabilities. Therefore, the applicability of a
physiological measure such as cortisol that could quan-
tify distress level and or predict postoperative pain
intensity could benefit these patients tremendously.

Physiologically, stress is intimately associated with
the hypothalamic-pituitary-adrenal axis, with the hor-
mone cortisol being an end product (Kirschbaum &
Hellhammer, 1989; Levine, Zagoory-Sharon, Feldman,
Lewis, & Weller, 2007). Measurement of salivary
cortisol has been widely used in stress-response
research as a biomarker of stress (Dorn et al., 2003;
Hellhammer, Wust, & Kudielka, 2009; Keil, 2012; Patil
et al., 2015; Wennstrom, Tornhage, Nasic, Hedelin, &
Bergh, 2011). The apprehension (psychogenic stress)
of physical harm is a potent stimulus of cortisol
secretion (Kirschbaum & Hellhammer, 1994). Several
studies have successfully measured cortisol levels in
newborns to assess pain-related procedural stress
(Brummelte et al., 2015; Grunau et al., 2005; Grunau

et al., 2010). In addition, a relationship between
salivary cortisol and stress was demonstrated
previously in children with recurrent abdominal pain
(Dorn et al., 2003). In older children, cortisol has
been studied in dentistry, with changes in salivary
cortisol levels being measured during various dental
procedures (Furlan, Gaviao, Barbosa, Nicolau, &
Castelo, 2012; Patil et al., 2015; Rodrigues Gomes,
Barretobezerra, & Maia Prado, 2013).
Rosen and Schulkin (1998) stated that anxious indi-

viduals with a baseline susceptibility or a proneness
to state anxiety—that is, trait anxiety (Spielberger,
1983)—are likely to experience elevated cortisol levels
in response to anticipated stress (Rosen & Schulkin,
1998). Increases in salivary cortisol concentrations
may be observed not only with an acute stressor but
also in anticipation of a stressful upcoming experience
such as a scheduled surgery (Bodley, Jones, & Mather,
1974; Hill & Walker, 2001). In the perioperative period
surrounding elective surgery, cortisol has been related
to the postoperative stress response (Wennstrom
et al., 2011).However, little is knownabout the relation-
ship between perioperative cortisol levels and postop-
erative pain. Recently, it was shown that in an
experimental setting, young adult participants with
higher cortisol levels were more sensitive to painful
stimuli than were participants with lower cortisol levels
(Choi, Chung, & Lee, 2012), suggesting an association
between cortisol and pain sensitivity. Taken together,
these findings raise the possibility that salivary cortisol
could be used to predict pain intensity in the clinical
context of a surgical procedure. Although previous
studies have shown positive associations between sub-
jective psychological and endocrine stress responses
(Schlotz et al., 2008), physiological stress-response
associated with the patient’s preoperative anxiety has
not been thoroughly explored before in regard to post-
operative pain in adolescents.
The goals of this study were to understand the rela-

tionship between psychological and physiological
dimensions of distress with self-reported pain intensity
before a surgical procedure and to assess their relation-
ships with postoperative pain intensity. This study was
designedwith a cohort of patientswithAdolescent Idio-
pathic Scoliosis (AIS), a condition in which the spine is
rotated into a complex three-dimensional deformity.
Severe curves (> 50�) are generally treated with a spinal
fusion and instrumentation, which is a very painful
surgery for children/adolescents, and attention has
been directed to management of this pain in the hospi-
tal (Borgeat & Blumenthal, 2008; Bridwell, 1999).While
controlling for the type of surgery and using a
standardized anesthetic protocol to minimize
potential confounding variables, the relationship of
preoperative psychological anxiety, physiological
distress (salivary cortisol level), and preoperative pain
to postoperative pain was evaluated. It was first
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