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Abstract

Background Recently, psychological status, patient-cen-

tered outcomes, and health-related quality of life (HRQoL)

in patients with scheduled or who underwent orthopaedic

surgeries have been emphasized. The relationship between

preoperative psychological status and postoperative clin-

ical outcome in patients with rotator cuff repair has not yet

been investigated.

Questions/purposes The primary objective of this study

was to investigate changes in psychological status (de-

pression, anxiety, insomnia) and HRQoL after rotator cuff

repair. The secondary objective was to assess whether

preoperative depression, anxiety, and insomnia predict

clinical outcome after rotator cuff repair.

Methods Forty-seven patients who underwent rotator cuff

repair prospectively completed the visual analog scale (VAS)

pain score, the UCLA Scale, the American Shoulder and El-

bow Surgeons’ Scale (ASES), the Hospital Anxiety and

Depression Scale (HADS), the Pittsburgh Sleep Quality Index

(PSQI), and the World Health Organization Quality-of-life

Scale Abbreviated Version (WHOQOL-BREF) before surgery

and at 3, 6, and 12 months after surgery. Repeated-measures

analysis of variance was used to evaluate the serial changes in

psychological parameters and outcome measurements. The

chi-square test was also used to compare preoperative and

postoperative prevalence of depression, anxiety, and insomnia.

Finally, multiple regression analysis was applied to determine

the relationship between preoperative psychological status and

postoperative clinical outcome.

Results With surgery, depression, anxiety, and insomnia

decreased, whereas quality of life increased. The mean

HADS-D and HADS-A scores and the mean PSQI score

decreased from 3.7 ± 3.3, 4.3 ± 4.3, and 6.6 ± 3.6, re-

spectively, before surgery to 2.1 ± 2.3, 1.4 ± 2.4, and

4.2 ± 3.3, respectively, at 12 months after surgery

(HADS-D mean difference 1.6 [95% confidence interval

{CI}, 0.6–2.6], p = 0.003; HADS-A mean difference 2.9

[1.5–4.4], p\ 0.001; PSQI mean difference 2.4 [1.3–3.4],

p\ 0.001). The mean WHOQOL-BREF score increased

from 60.4 ± 11.0 before surgery to 67.4 ± 11.8 at

12 months after surgery (mean difference �7.0 [95% CI,

�10.7 to �3.4], p\ 0.001). At 12 months after surgery,

there were decreases in the prevalence of depression (six of
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47 [22.8%] versus three of 47 [6.4%], p = 0.002), anxiety

(11 of 47 [23.4%] versus two of 47 [4.3%], p = 0.016),

and insomnia (33 of 47 [70.2%] versus 20 of 47 [42.6%],

p = 0.022). Preoperative HADS-depression, HADS-anxi-

ety, and PSQI scores did not correlate with the VAS pain

score, UCLA, or ASES scores at 12 months after surgery.

Conclusions Psychological status and HRQoL improved

with decreasing pain and increasing functional ability from

3 months after surgery. Preoperative depression, anxiety,

and insomnia did not predict poor outcome after rotator

cuff repair. Our findings suggest that successful rotator cuff

repair may improve psychological status and HRQoL.

Level of Evidence Level II, prospective study.

Introduction

Rotator cuff tear is a common condition that causes pain and

functional disability such as limited motion and weakness of

the shoulder [10]. Although the currently preferred option is to

provide nonoperative treatment to patients with symptomatic

rotator cuff tears, patients whose condition does not resolve

after nonoperative treatment are candidates for surgery [18].

Rotator cuff repair generally leads to a considerable decrease

in pain and an increase in functional ability of the shoulder [3,

18]. However, the determinants of outcomes measured in

patients with rotator cuff repair typically have been limited to

aspects of physical health, especially surgeon-rated percep-

tions and measurements [15].

Several authors suggested that a complete understanding

of clinical outcomes requires consideration of physical,

psychological, and social factors [14, 24]. Perruccio et al.

[20] noted that mental well-being is critical for under-

standing the relationship between physical health and self-

rated health. Self-rated health, including psychological

status, substantially predicts outcomes after total joint

arthroplasty, above and beyond prior physical health [20].

Cho et al. [9] documented that psychological distress has a

negative effect on outcome measurements in patients

scheduled for rotator cuff repair. However, the impact of

psychological predispositions, including depression, anxi-

ety, and insomnia, on clinical outcomes after rotator cuff

repair is still poorly understood. Also, it is not known

whether rotator cuff repair improves psychological status.

Therefore, the primary objective of this study was to

investigate changes in psychological status (depression,

anxiety, insomnia) and health-related quality of life

(HRQoL) after rotator cuff repair. We hypothesized that

rotator cuff repair improves psychological status and

HRQoL. The secondary objective was to assess whether

preoperative depression, anxiety, and insomnia predict

clinical outcome after rotator cuff repair.

Patients and Methods

Study Subjects

After obtaining approval from our institutional review

board and written informed consent from all patients, we

enrolled 47 patients undergoing rotator cuff repair at a

tertiary care institution in our study between January 2010

and February 2011. Patients were included in the study if

(1) their nonoperative treatment such as medication, in-

jection, or physical therapy had failed after 3 months; (2)

they were undergoing complete repair for a rotator cuff

tear; (3) they had not undergone previous shoulder surgery;

(4) they had no history of psychiatric disorders; and (5)

they had followup examination until 12 months postop-

eratively. Candidates were excluded if (1) they were

undergoing partial repair for irreparable rotator cuff tear;

(2) they had undergone additional procedures such as bi-

ceps tenodesis, repair of a superior labrum anterior-to-

posterior tear, or distal clavicle resection; (3) they had

undergone previous shoulder surgery; (4) they had a

workers’ compensation claim; or (5) they had any history

of a psychiatric disorder. Of the 58 patients eligible for this

study, 11 were excluded because all serial data were not

obtained by loss of followup.

The mean age of the patients was 57 ± 8 years (range,

43–75 years), and there were 27 (57%) women and 20

(43%) men. Of these, 32 (68%) underwent surgery on their

dominant arm and 15 (32%) underwent surgery on their

nondominant arm. Seven (15%) patients had a partial ro-

tator cuff rear, seven (15%) had a small tear, 17 (36%) had

a medium tear, seven (15%) had a large tear, and nine

(19%) had a massive tear. The mean duration of symptoms

was 25 ± 36 months (range, 3–120 months), and six pa-

tients (13%) had preoperative stiffness. All procedures

were performed by a single surgeon (C-HC); 37 (79%)

were arthroscopic and 10 (21%) were miniopen rotator cuff

repairs.

Study Measures

Study participants completed the visual analog scale (VAS)

pain score, the UCLA scale [12], the American Shoulder

and Elbow Surgeons’ Scale (ASES) [22], the Hospital

Anxiety and Depression Scale (HADS) [13], the Pittsburgh

Sleep Quality Index (PSQI) [6], and the World Health

Organization Quality of Life Scale Abbreviated Version

(WHOQOL-BREF) [11] before surgery and at 3, 6, and

12 months after surgery. To minimize psychological dis-

tress associated with surgery, all questionnaires were

completed at least 2 weeks before surgery.
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Hospital Anxiety and Depression Scale

The HADS consists of two seven-item subscales measuring

depression (HADS-D) and anxiety (HADS-A) [19]. With

high consistency and reliability, it has been commonly used

as a screening tool for the detection of depression and

anxiety in patients with musculoskeletal disorders [4, 13,

19]. Each item on the questionnaire is scored from 0 to 3

and this means that a patient can score between 0 and 21

for either anxiety or depression. Higher scores indicate

greater likelihood of depression or anxiety. Recommended

cutoffs are: 0 to 7 = ‘‘normal’’; 8 to 10 = ‘‘mild case’’; 11

to 14 = ‘‘moderate case’’; and 15 to 21 = ‘‘severe case’’

[8, 19].

Pittsburgh Sleep Quality Index

The PSQI is a 19-item self-report instrument designed to

measure sleep quality. It has been generally used for

monitoring sleep disturbance in clinical practice [2, 6].

This assessment measures seven categories: subjective

sleep quality, sleep latency, sleep duration, habitual sleep

efficiency, sleep disturbances, use of sleep medication, and

daytime dysfunction [6]. Scores[ 5 indicate clinically

meaningfully disturbed or poor sleep.

World Health Organization Quality-of-life Scale

Abbreviated Version

The WHOQOL-BREF is an abbreviated generic quality-of-

life scale developed through the World Health Organiza-

tion. It contains 26 items and provides four domain scores

(physical, psychological, social relationships, environment)

that are each scored on a scale of 0 (poorest quality of life)

to 100 (highest quality of life) [1, 11]. It has been estab-

lished as a valid and reliable tool to assess quality of life in

patients with musculoskeletal disorders [1, 11, 17].

Statistical Analysis

The SPSS statistical package (Version 20.0; IBM, Armonk,

NY, USA) was used for analysis and modeling of the data.

The paired t-test and repeated-measures analysis of vari-

ance (ANOVA) were used to evaluate the changes in

psychological parameters (HADS-D, HADS-A, PSQI

scores) and outcome measurements (VAS pain score and

UCLA, ASES, WHOQOL-BREF scores). Depression and

anxiety based on the HADS-D and HADS-A were

categorized as normal, mild, moderate, and severe using

the described cutoff values. The chi-square test was used to

compare preoperative and postoperative prevalence of de-

pression, anxiety, and insomnia. Multiple linear regression

analysis was applied to determine the association of pre-

operative HADS-D, HADS-A, and PSQI scores with 12-

month improvement in VAS pain score, UCLA, and ASES

scores. The Pearson correlation, Kendall s rank correlation,

and Mann-Whitney U test were used to assess the corre-

lation between outcome measurements and various

parameters such as age, sex, involved side, duration of

symptoms, tear size, preoperative stiffness, and repair

technique. Two-tailed p values of\ 0.05 were considered

significant.

On the basis of power analysis, the minimum sample

size of patients—40 patients—was calculated using a 20%

difference in ASES scores at an a level of 0.05 and b level

of 0.08. However, 58 patients were included in the sample

to ensure a sufficiently large sample to compensate for 30%

possible dropout.

Results

With surgery, depression, anxiety, and insomnia decreased,

whereas quality of life increased. The mean HADS-D and

HADS-A scores and the mean PSQI score decreased from

3.7 ± 3.3, 4.3 ± 4.3, and 6.6 ± 3.6, respectively, before

surgery to 2.1 ± 2.3, 1.4 ± 2.4, and 4.2 ± 3.3, respec-

tively, at 12 months after surgery (HADS-D mean

difference 1.6 [95% confidence interval {CI}, 0.6–2.6],

p = 0.003; HADS-A mean difference 2.9 [1.5–4.4],

p\ 0.001; PSQI mean difference 2.4 [1.3–3.4],

p\ 0.001). The mean WHOQOL-BREF score increased

from 60.4 ± 11.0 before surgery to 67.4 ± 11.8 at

12 months after surgery (mean difference �7.0 [95% CI,

�10.7 to �3.4], p\ 0.001). Regarding serial change using

repeated-measures ANOVA, we found improvement in

HADS anxiety (p = 0.023), PSQI (p = 0.006), and

WHOQOL-BREF (p = 0.036) scores as well as all out-

come measurements, including VAS pain score

(p\ 0.001), UCLA (p\ 0.001), and ASES scores

(p\ 0.001) (Table 1). Although there was no overall serial

change in HADS-depression score (p = 0.148), there was a

difference between preoperative HADS-depression score

and the score at 3 months after surgery, demonstrated by

the post hoc test (p = 0.042) (Table 2). At 12 months after

surgery, there were decreases in the prevalence of de-

pression (six of 47 [22.8%] versus three of 47 [6.4%],

p = 0.002), anxiety (11 of 47 [23.4%] versus two of 47

[4.3%], p = 0.016), and insomnia (33 of 47 [70.2%] versus

20 of 47 [42.6%], p = 0.022) (Table 3).

In multiple linear regression analysis, preoperative

HADS-D, HADS-A, and PSQI scores did not correlate with

the VAS pain score, UCLA, or ASES scores at 12 months
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after surgery (Table 4). There was no correlation between

outcome measurements at 12 months after surgery and

various parameters such as age, sex, duration of symptoms,

tear size, and repair technique, except that the involved

side was correlated with VAS pain score (p = 0.038) and

preoperative stiffness had a positive correlation with

UCLA and ASES scores (p = 0.041, 0.041; Table 5).

Discussion

The determinants of outcomes measured in patients with

rotator cuff repair typically have been limited to aspects of

physical health, especially surgeon-rated perceptions and

measurements [15]. More recently, a greater emphasis has

been placed on psychological status, patient-centered out-

comes, and HRQoL [10, 15, 18, 20, 21]. We conducted a

study to evaluate (1) changes in psychological status and

HRQoL after rotator cuff repair; and (2) whether preop-

erative depression, anxiety, and insomnia predict clinical

outcome after rotator cuff repair.

This study had a number of limitations. First, we did not

have a control group and compare clinical outcomes, in-

cluding psychological parameters and HRQoL, with those

for a cohort undergoing nonoperative treatment. Second,

the followup was relatively short and the dropout rate

(19%) was high. It might result in different outcomes,

especially if this is the unhappy cohort that did not return

because they were unsatisfied with surgery. Third, response

bias cannot be excluded, because our assessment of de-

pression, anxiety, and insomnia was based on participants’

self-reports of their status obtained by a questionnaire. The

minimal clinical importance difference (MCID) of the

HADS and PSQI was not determined. However, the HADS

and PSQI have been widely used as a screening instrument

because of high internal consistency and test-retest re-

liability. Fourth, the power analysis had been based off the

ASES score, not the psychological parameters because ours

is a first study to determine psychological improvement

after rotator cuff repair. Fifth, populations of our study

Table 1. Serial changes in psychological and outcome measurements after rotator cuff repair

Measurement Before surgery After surgery p value

At 3 months At 6 months At 12 months

VAS pain score 6.7 ± 1.6 4.3 ± 2.0 2.9 ± 2.1 1.3 ± 1.4 \ 0.001*

UCLA score 12.8 ± 4.9 24.3 ± 4.7 27.9 ± 3.4 31.0 ± 3.3 \ 0.001*

ASES score 42.5 ± 16.5 60.3 ± 16.3 72.5 ± 13.5 87.2 ± 10.9 \ 0.001*

HADS-D score 3.7 ± 3.3 2.4 ± 3.2 2.4 ± 2.5 2.1 ± 2.3 0.148

HADS-A score 4.3 ± 4.3 2.5 ± 4.2 2.1 ± 2.9 1.4 ± 2.4 0.023*

PSQI score 6.6 ± 3.6 5.6 ± 3.9 5.8 ± 3.2 4.2 ± 3.3 0.006*

WHOQOL-BREF score 60.4 ± 11.0 62.4 ± 12.3 63.6 ± 12.9 67.4 ± 11.8 0.036*

* Statistically significant; VAS = visual analog scale; ASES = American Shoulder and Elbow Surgeons’ Scale; HADS-D = Hospital Anxiety

and Depression Scale, depression subsection; HADS-A = Hospital Anxiety and Depression Scale, anxiety subsection; PSQI = Pittsburgh Sleep

Quality Index; WHOQOL-BREF = World Health Organization Quality-of-life Scale Abbreviated Version.

Table 2. Interval analysis for change in depression using the post

hoc test

HADS-D score df p value

Preoperative to 3 months after surgery 1 0.042*

Preoperative to 6 months after surgery 1 0.377

Preoperative to 12 months after surgery 1 0.574

* Statistically significant; HADS-D = Hospital Anxiety and De-

pression Scale, depression subsection; df = degrees of freedom.

Table 3. Prevalence of depression, anxiety, and insomnia

Psychological

parameter

Number (%) p value

Before

surgery

12 months

after surgery

Depression 0.002*

Normal 41 (87.2) 44 (93.6)

Abnormal 6 (12.8) 3 (6.4)

Mild 4 (8.5) 3 (6.4)

Moderate 2 (4.3) 0 (0.0)

Severe 0 (0.0) 0 (0.0)

Anxiety 0.016*

Normal 36 (76.6) 45 (95.7)

Abnormal 11 (23.4) 2 (4.3)

Mild 7 (14.9) 2 (4.3)

Moderate 3 (6.4) 0 (0.0)

Severe 1 (2.1) 0 (0.0)

Insomnia 0.022*

Yes 33 (70.2) 20 (42.6)

No 14 (29.8) 27 (57.4)

* Statistically significant.
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were quite heterogeneous. We included patients with small

subgroups ranging from partial to massive rotator cuff tears

and patients with either arthroscopic or miniopen rotator

cuff repair. Sixth, we did not assess the structural integrity

of repaired rotator cuffs at followup evaluations or the

correlation between structural integrity of repaired tendon

and clinical outcome measurements, including psycho-

logical parameters and HRQoL.

In terms of strength, it is meaningful that our study is the

first, to our knowledge, longitudinal prospective cohort study

to report changes in psychological status such as depression,

anxiety, insomnia, and HRQoL after rotator cuff repair and

to investigate the relationship between preoperative psy-

chological status and postoperative clinical outcome.

Our findings support our hypothesis that rotator cuff repair

improves psychological status (depression, anxiety, insom-

nia) and HRQoL. Our findings also revealed that it is not only a

matter of improved pain and physical function, but also of

improvement of mental health and general health in these

patients. In addition, the degree of both depression and anxiety

markedly improved by 12 months after surgery. By that point,

only three patients (6.4%) had mild depression and only two

patients (4.3%) had mild anxiety. Although insomnia preva-

lence of 42.6% at 12 months after surgery seems to be high

compared with 25.0% in a normal population reported by Cho

et al. [8], this decreased by 12 months after surgery. These

findings imply that preoperative depression, anxiety, and in-

somnia are reversible with appropriate treatment.

Table 4. Effect of preoperative depression, anxiety, and insomnia on postoperative outcome measurements

Preoperative parameter 12 months after surgery

VAS pain score UCLA score ASES score

HADS-D score

Coefficient –0.073 –0.027 0.235

95% CI –0.298 to 0.152 –0.565 to 0.511 –1.492 to 1.963

p value 0.515 0.920 0.785

HADS-A score

Coefficient 0.115 –0.089 –0.624

95% CI –0.053 to 0.283 –0.491 to 0.313 –1.913 to 0.665

p value 0.174 0.657 0.335

PSQI score

Coefficient 0.040 0.001 0.386

95% CI –0.082 to 0.163 –0.295 to 0.293 –1.330 to 0.558

p value 0.664 0.992 0.415

VAS = visual analog scale; ASES = American Shoulder and Elbow Surgeons’ Scale; HADS-D = Hospital Anxiety and Depression Scale,

depression subsection; CI = confidence interval; HADS-A = Hospital Anxiety and Depression Scale, anxiety subsection; PSQI = Pittsburgh

Sleep Quality Index; UCLA = University of California Los Angeles Scale.

Table 5. Correlation between variables and postoperative outcome measurements

Variables VAS pain

score

UCLA

score

ASES

score

HADS-D

score

HADS-A

score

PSQI

score

WHOQOL-BREF

score

Age Pearson correlation 0.011 0.155 �0.006 �0.053 0.055 0.264 �0.107

p value 0.942 0.298 0.969 0.725 0.716 0.073 0.476

Sex p value 0.677 0.142 0.170 0.054 0.194 0.255 0.111

Involved side p value 0.038* 0.057 0.212 0.339 0.979 0.512 0.810

Duration of symptoms Pearson correlation 0.093 0.064 0.026 �0.189 �0.194 �0.122 0.081

p value 0.536 0.668 0.860 0.203 0.191 0.415 0.590

Tear size Pearson correlation 0.267 �0.177 �0.256 �0.023 �0.115 �0.019 �0.048

p value 0.070 0.233 0.082 0.876 0.441 0.902 0.750

Preoperative stiffness p value 0.180 0.041* 0.041* 0.191 0.608 0.390 0.373

Repair technique p value 0.105 0.419 0.123 0.582 0.159 0.730 0.497

* Statistically significant; VAS = visual analog scale; ASES = American Shoulder and Elbow Surgeons’ Scale; HADS-D = Hospital Anxiety

and Depression Scale, depression subsection; HADS-A = Hospital Anxiety and Depression Scale, anxiety subsection; PSQI = Pittsburgh Sleep

Quality Index; WHOQOL-BREF = World Health Organization Quality-of-life Scale Abbreviated Version.
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More recently, patients’ expectations and preoperative

psychological predisposition have been discussed as de-

terminants of postoperative pain, function, and HRQOL [1,

20, 23]. Several researchers have shown that intense pre-

operative psychological distress may also produce

dissatisfaction for treatment and disturb postoperative re-

covery in major orthopaedic procedures such as total joint

replacement or spinal surgery [1, 5, 20, 23]. They sug-

gested that preoperative anxiety and depression are

independent predictors of postoperative clinical outcome.

In contrast, multivariate analysis of our data showed that

preoperative HADS-D, HADS-A, and PSQI scores did not

correlate with VAS pain score, UCLA, or ASES scores at

12 months after surgery. This finding means that preop-

erative depression, anxiety, and insomnia did not predict

poor outcome after rotator cuff repair.

Previous studies have shown that various preoperative

factors, including age, sex, duration of symptoms, preop-

erative stiffness, tear size, fatty infiltration, and repair

technique, predict clinical outcomes after rotator cuff re-

pair [3, 7, 10, 16]. In our study, there was no significant

correlation between postoperative clinical outcome and

various parameters such as age, sex, duration of symptoms,

tear size, and repair technique, except involved side and

preoperative stiffness. Although involvement of the

dominant arm had higher VAS pain score, we believe that

this finding may not be that meaningful, because there was

no correlation with other outcome measurements such as

UCLA, ASES, and WHOQOL-BREF scores. Preoperative

stiffness was positively correlated with UCLA and ASES

scores. However, interpretation of this finding was difficult

because the followup was short. For a better interpretation

of the correlation, a study of long-term followup is needed.

In conclusion, this study demonstrated that patients had

improvement in depression, anxiety, sleep disturbance,

health status, pain, and functional status after rotator cuff

repair. Interestingly, preoperative depression, anxiety, and

insomnia did not appear to affect 1-year outcome measures.

Future long-term randomized controlled trials should be

considered for further evaluation of change in psycho-

logical status and quality of life in patients with rotator cuff

tear treated conservatively versus surgically.
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between functional disability and health-related quality of life in pa-

tients with a rotator cuff tear. Disabil Rehabil. 2012;34:2071–2075.

22. Richards RR, An KN, Bigliani LU, Friedman RJ, Gartsman GM,

Gristina AG, Iannotti JP, Mow VC, Sidles JA, Zuckerman JD. A

standardized method for the assessment of shoulder function. J

Shoulder Elbow Surg. 1994;3:347–352.

23. Sinikallio S, Aalto T, Airaksinen O, Lehto SM, Kröger H, Vi-
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