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- ABSTRACT:
Following total knee replacement (TKR) surgery, patients frequently

experience intense levels of pain, stress, and anxiety that may reduce

their self-efficacy and thus affect their postoperative recovery. Relax-

ation intervention is beneficial to help patients manage physical pain

and emotional tension. However, evidence for the efficacy of relaxa-

tion intervention on patients following TKR is still inconclusive. This

study aimed to investigate whether a relaxation intervention helped to

reduce pain, stress, and anxiety, and whether it helped to increase

perceived relaxation and self-efficacy in patients following TKR. A

single-group, pretest-posttest quasi-experimental study was carried

out at a tertiary hospital in Singapore. A convenience sampling of 18

participants was recruited. Patients received three-session, individual-

based relaxation interventions comprised of breathing exercises,

muscle relaxation, and guided imagery. Data were collected by self-

reported questionnaires and physiologic measures and were analyzed

using descriptive statistics, paired t test, and repeated measure anal-

ysis of variance. Intent-to-treat analyseswere used to deal withmissing

data. Following the intervention, participants reported significantly

lower pain, stress, and anxiety and greater perceived relaxation and

self-efficacy. Findings from this study contribute to both nursing sci-

ence and clinical practice. The relaxation intervention can be offered

as part of standard care for patients following TKR in hospitals.
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Total knee replacement (TKR) surgery is a common treatment option for osteo-
arthritis. TKR involves excision of the damaged end of the knee joint and inser-

tion of a metal or plastic prosthesis (Lucas, 2008b). TKR often is cited as one of
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the most painful surgeries because it involves exten-

sive muscle and skeletal tissue repair (B€uy€ukyılmaz &

Aştı, 2013; Pasero & McCaffery, 2007). After TKR sur-

gery, patients are usually hospitalized for approxi-

mately 5-7 days (Lucas, 2008b). During the recovery

period, great emphasis is placed on restoring strength

and flexibility of the knee joint and regaining indepen-
dence in functional mobility (Lucas, 2008a). Limited

attention is paid to patients’ psychological issues

following TKR. In fact, patients often experience

intense levels of pain and stress after the surgery. Evi-

dence indicates that patients continue to experience

pain, fatigue, functional impairment, and psychosocial

problems following discharge from the hospital after

TKR or total hip replacement surgeries (Barksdale &
Backer, 2005).

The initial recovery period at home can be stress-

ful for the patients because they need to manage their

own health and daily living demands without medical

and nursing support (Barksdale & Backer, 2005). Addi-

tionally, problems with health and illness transitions

such as unrealistic expectations of recovery time could

cause stress (Showalter, Burger, & Salyer, 2000). The
trajectory of recovery following TKR is quite variable

(Showalter et al., 2000). If the recovery period takes

longer than expected, patients may feel stressed

by what they perceive as a prolonged recuperation

process (Showalter et al., 2000).

Stress triggers the body to react through a fight-or-

flight response, involving a set of physiologic changes

that prepare individuals to deal with a threat or crisis
(Seaward, 2006). The response can lead to an activation

of the sympathetic nervous system, resulting in

increased blood pressure and pulse rate and reduction

in skin temperature (Ebrecht, Hextall & Kirtley, 2004).

High levels of stress can cause an increase in the cortisol

hormone, which in turn delays the initiation of the in-

flammatory effect and impairs wound healing (Worley,

2004). Furthermore, it is believed that stress can
decrease individuals’ pain threshold and reduce their

pain tolerance (Solowiej, Mason, & Upton, 2009). Pa-

tients may have an increased perception of pain as their

stress levels increase (Solowiej et al., 2009). Without

proper management, higher stress levels may affect re-

covery and delay the patient’s return to daily activities.

Studies have shown that self-efficacy can improve

a patient’s ability to manage his or her own health
(Bandura, 1977). Individuals’ physiologic or emotional

states could affect their self-efficacy judgment with

respect to a specific task (Bandura, 1986). Patients

may doubt their competence at performing the rehabil-

itation activities due to increased level of patients’

stress and anxiety with intense postoperative pain

(Barlow, 2010; Lucas, 2007). The unpleasant emotional

arousal of doubt can lower patients’ perception of self-

efficacy and affect their perceived abilities to accom-

plish rehabilitation exercises, resulting in prolonged

postoperative recovery (Barlow, 2010).

Few studies were carried out to examine the

efficacy of relaxation interventions in reducing postop-

erative pain among patients following TKR surgery,
and findings are somewhat conflicting. One random-

ized control trial (RCT) documented that post-TKR pa-

tients who listened to a 30-minute relaxation CD and

received a 10-minute back massage twice daily re-

ported significantly lower pain intensity and anxiety

than control participants (B€uy€ukyılmaz & Aştı, 2013).

Similarly, another RCT found that patients who listened

to a 20-minute guided imagery audiotape twice a day
had significantly less pain and anxiety during postoper-

ative days (PODs) 1-3 (Antall & Kresevic, 2004).

Conversely, other studies (Pellino et al., 2005;

Thomas & Sethares, 2010) did not support the

efficacy of relaxation interventions. In one RCT,

participants who received a relaxation kit (containing

relaxation music, an audiotape to guide the patient

through progressive muscle relaxation, a stress ball,
and a relaxation booklet) did not report less pain and

anxiety than control group patients (Pellino et al.,

2005). In this study, the nature of the booklet was un-

clear. The authors did not provide information

regarding contents of the booklet, methods of deliv-

ering booklet, and frequencies of using the booklet.

The authors did not address use of the booklet as

part of the outcome measurements. Thus, this may
be one of the study’s limitations. In a quasi-

experimental study (Thomas & Sethares, 2010), pa-

tients in the intervention group who listened to a

16-minute guided-imagery CD twice daily for 5 days

before TKR surgery and twice daily for the POD 1-3

did not report lower pain and anxiety than the control

group patients.

Studies on patients undergoing TKR are sparse
and the current evidence is insufficient to make a clear

determination of the efficacy of relaxation interven-

tion. Most studies (Antall & Kresevic, 2004;

B€uy€ukyılmaz & Aştı, 2013; Pellino et al., 2005;

Thomas & Sethares, 2010) of patients undergoing

TKR focus on evaluation of the effectiveness of

guided imagery and deep breathing exercises on

postoperative pain and anxiety. To our knowledge,
there are no published studies examining the effects

of relaxation intervention on levels of stress,

perceived relaxation, and self-efficacy in patients

following TKR, indicating knowledge gaps in the liter-

ature. Therefore, this study aimed to minimize the

knowledge gaps and expand empirical evidence con-

cerning relaxation interventions among patients
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