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cepts to improve sleep postoperatively1; it was only recently 
that Krenk et al. suggested that prophylactic intervention to im-
prove sleep architecture be included in fast-track methodology.3

The impact of surgery and anesthesia on postoperative sleep 
after hysterectomy in a fast-track setting has not been carefully 

Study Objectives: To examine the impact of mode of anesthe-
sia on perceived quality of sleep and to analyze the perceived 
quality of sleep in affecting recovery from surgery.
Methods: A randomized, controlled, open multicenter trial was 
conducted in 5 hospitals in Southeast Sweden. One-hundred 
eighty women scheduled for fast-track abdominal hysterec-
tomy for benign conditions were randomized to spinal anes-
thesia or general anesthesia; 162 women completed the trial; 
82 allocated to spinal anesthesia and 80 to general anesthe-
sia. Symptoms and perceived quality of sleep after surgery 
were registered daily in the Swedish Postoperative Symptoms 
Questionnaire.
Results: Women in the general anesthesia group experienced 
bad quality of sleep the night after surgery signifi cantly more 
often than the women who had spinal anesthesia (odds ratio 
[OR] 2.45; p = 0.03). This was almost exclusively attributed to 
a signifi cantly higher consumption of opioids postoperatively 
in the general anesthesia group. Risk factors for bad quality 
of sleep during the fi rst night postoperatively were: opioids 
(OR 1.07; p = 0.03); rescue antiemetics (OR 2.45; p = 0.05); 
relative weight gain (OR 1.47; p = 0.04); summary score of 
postoperative symptoms (OR 1.13; p = 0.02); and stress cop-

ing capacity (OR 0.98; p = 0.01). A longer hospital stay was 
strongly associated with a poorer quality of sleep the fi rst night 
postoperatively (p = 0.002).
Conclusions: The quality of sleep the fi rst night after ab-
dominal hysterectomy is an important factor for recovery. In 
fast-track abdominal hysterectomy, it seems important to use 
anesthesia and multimodal analgesia reducing the need for 
opioids postoperatively and to use strategies that diminish 
other factors that may interfere negatively with sleep. Efforts to 
enhance quality of sleep postoperatively by means of preven-
tive measures and treatment of sleep disturbances should be 
included in fast-track programs.
Clinical Trial Information: The study was registered in Clini-
calTrial.gov Protocol Registration System (NCT00527332) 
with initial release September 7 2007.
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The purpose of fast-track programs in surgery is to enhance 
postoperative recovery.1 Fast-track programs usually in-

volve modalities to optimize preoperative conditions, including 
the provision of detailed information about the cause of events 
peri- and postoperatively. In the operative period, the use of 
regional anesthesia and minimally invasive surgery are advo-
cated. Multimodal pain control, antiemetic prophylaxis, early 
mobilization, and enteral nutrition are encouraged. Fast-track 
programs almost unanimously recommend use of opioid-free or 
opioid-reduced multimodal analgesia postoperatively.1

One of the most prevalent postoperative symptoms follow-
ing hysterectomy is disturbed sleep.2 Postoperative sleep dis-
turbances may affect mood, resulting in decreased vigor and 
an increase in the subjective feeling of sleepiness and fatigue. 
Thus, postoperative sleep disturbance may be an important fac-
tor for postoperative recovery and consequently an important 
issue to be considered in programs to enhance postoperative 
recovery. However, fast-track programs seldom include con-

bRIEF SUMMARY
Current knowledge/Study Rationale: Surgery may cause signifi cant 
sleep disturbances that may infl uence the postoperative recovery. This 
study sought to evaluate the impact of mode of anesthesia on perceived 
quality of sleep postoperatively and to analyze the perceived quality of 
sleep in affecting recovery after abdominal hysterectomy in a fast track 
program.
Study Impact: Perceived quality of sleep was signifi cantly better after 
spinal anesthesia mainly due to the signifi cantly lower need of opioids 
postoperatively. The quality of sleep is an important factor for postopera-
tive recovery and efforts to enhance quality of sleep postoperatively by 
means of prevention and treatment of sleep disturbances should consis-
tently be included in fast-track programs.
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studied. Surgery has been shown to cause circadian disturbances 
on several levels, including a disrupted sleep pattern.4-7 A sub-
stantial decrease in REM sleep occurs on the first postoperative 
night,6,7 followed by a profound rebound phenomenon on the 
second to fourth postoperative night, when REM sleep increases 
in both intensity and amount.4,6,7 Opioid use, whether acute (as 
when used postoperatively) or chronic, has been associated with 
abnormal sleep architecture.8 Gögenur et al. found that the sub-
jective quality of sleeping was significantly worse during the 
first 4 days postoperatively after abdominal surgery.5 This might 
indicate that this period is the most important if sleep distur-
bance is to have an impact on postoperative recovery. Although 
Rosenberg-Adamsen et al. concluded that general anesthesia per 
se is not an important factor for sleep disturbance postoperative-
ly when comparing general and regional anesthesia,6 the studies 
to which they referred used different anesthetic agents. In addi-
tion, their studies were not conducted on fast-track programs.

We have previously presented the results of the primary 
and secondary objectives of an open randomized multicenter 
study comparing general anesthesia and spinal anesthesia in 
fast-track abdominal hysterectomy for benign conditions (the 
“GASPI study”) with focus on postoperative recovery.9-11 The 
trial showed a significantly better outcome for patients given 
spinal anesthesia, with fewer perceived symptoms postopera-
tively, faster recovery of quality of life, and shorter sick leave. 
In addition, the consumption of opioids was significantly lower 
in the spinal group, almost 5-fold lower on the first postopera-
tive day. Based on these results and applying the philosophy 
of the fast-track concepts, we hypothesized that women having 
abdominal hysterectomy for benign conditions conducted in 
spinal anesthesia perceive the quality of sleep postoperatively 
as being better than do women who have had a hysterectomy 
carried out under general anesthesia.

The aims of this secondary post hoc analysis of the GASPI 
study were to examine the impact of mode of anesthesia on 
perceived quality of sleep and to analyze the perceived quality 
of sleep in affecting recovery from surgery.

METHODS

This open, controlled, randomized multicenter study com-
pared the results of elective abdominal hysterectomy in a fast-
track program for benign conditions conducted under general 
anesthesia with results of operations conducted under spinal 
anesthesia. Five hospitals in the Southeast of Sweden partici-
pated in the trial, which was conducted between March 2007 
and December 2009. The study was approved by the Regional 
Ethical Board in Linköping (registration no. M159-06).

The study has been presented in detail previously.9-11 Inclu-
sion criteria were ASA 1-2 women age 18-60 years with be-
nign gynecological disorders. Exclusion criteria were former or 
planned concomitant bilateral oophorectomy, postmenopausal 
women without hormone therapy, gynecological malignancy, 
morphine allergy, physically disabled, severe psychiatric or 
mental disorder, and any condition contraindicating regional 
anesthesia. The patients signed informed consent forms prior 
to inclusion in the study. One-hundred eighty women were 
randomized and 162 completed the study; 80 were allocated to 
general anesthesia and 82 to spinal anesthesia.

Fast-Track Program
The fast-track program is described in Figure 1.

Anesthesia
Both modes of anesthesia were standardized. In summary, 

general anesthesia was based on propofol 1-2 mg/kg given for 
induction, followed by a maintenance dose of 6-10 mg/kg/h 
given continuously as intravenous (IV) infusion. The patients 
were intubated after fentanyl 0.1-0.2 mg and rocuronium 0.6 
mg/kg were administered and ventilated with oxygen in air. Ro-
curonium and fentanyl were repeated during anesthesia when 
the attending anesthetist saw they were needed. Twenty min-
utes before completing surgery 5 mg morphine was given IV

The spinal anesthesia was administered using a 25-gauge 
needle in the L3/L4 or L2/L3 intervertebral space. The anes-
thetic consisted of 20 mg hyperbaric bupivacaine (5 mg/mL) 
and 0.2 mg morphine (0.4 mg/mL). Fifteen minutes after ad-
ministration of anesthesia, the level of the neural blockade was 
determined with a cold test and registered. The patients were 
sedated throughout the operation with a continuous IV infusion 
of propofol 2-5 mg/kg/h. The patient received general anesthe-
sia according to the protocol described above if the spinal anes-
thesia was insufficient for the surgery.

Surgery
Modes of skin incision and hysterectomy were decided on by 

the gynecologist prior to randomization. The hysterectomy was 
performed as a standard extrafascial hysterectomy according to 
the principles described by Thompson.12

Postoperative Care
After surgery, the patient was transferred to the post anes-

thesia care unit (PACU) for postoperative monitoring of hemo-
dynamic and respiratory stability, degree of sedation, pain, and 
nausea. When the vital signs were stable and the patient was 
awake, she was discharged from PACU to the gynecological 
ward where the monitoring was continued. Provided that mea-
sures were within clinically normal limits, the monitoring was 
registered once every hour for 12 h, then once every third hour 
until 24 h after surgery. The monitoring was identical after both 
modes of anesthesia. Mobilization was initiated in PACU and 
actively encouraged in the ward. Similarly, eating and drink-
ing were recommended as soon as possible after surgery. The 
patient was discharged from the hospital when the standardized 
criteria for discharge were obtained (Figure 1).

Clinical data including data on complications were collected 
continuously during hospital stay and at the follow-up visit 5 
weeks postoperatively. Duration of hospital stay was defined 
as the time from start of anesthesia to the time the patient left 
the hospital.

Assessment of Postoperative Symptoms
Postoperative symptoms were assessed by the Swedish Post-

operative Symptoms Questionnaire (SPSQ).10,13 The patient 
completed the form on a daily basis, preferably in the evening 
during the first 7 days postoperatively, starting in the evening af-
ter surgery (day 0) and thereafter once weekly until the 5-week 
postoperative visit. The questions were both open-ended and 
closed-ended. The closed-ended questions could be answered 
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by choosing an answer from a set given on a Likert-type scale. 
The open-ended questions required written responses. The pa-
tient was initially asked if she at the moment of completing the 
form experienced a number of symptoms commonly reported 
after surgery (pain in the area of surgery, nausea, retching, 
headache, abdominal pain, tiredness, drowsiness, and blurred 
vision) and how she rated the intensity of each of these symp-
toms. The answers were rated on a 4-point scale: “none” (0), 
“yes, a little” (1), “yes, somewhat” (2), and “yes, a lot” (3). 
To estimate overall discomfort from the symptoms at the mo-
ment of completing the form, a sum score was calculated. The 
minimum sum score was zero and maximum 24. The higher the 
sum score, the greater the discomfort experienced. In order to 
obtain information about the quality of sleep postoperatively, 
we added the question in the SPSQ: How did you sleep during 
the recent night? The options for the answers were: “Excellent,” 
“Neither well nor badly,” and “Badly.”

Assessment of Stress Coping Capacity
The capacity to cope with stress was measured approxi-

mately 1 week preoperatively by the Stress Coping Inventory 

(SCI).14,15 The respondent rates how often she thinks she is able 
to cope with each of the 41 stressful situations described in 
the SCI form.15 The answers are rated on a 6-point Likert-type 
scale, ranging from “almost never” (1), “rarely” (2), “occasion-
ally” (3), “rather often” (4), “very often” (5) to “almost always” 
(6). The minimum sum score is 41 and the maximum 246. The 
higher the SCI sum score, the greater the stress coping capacity. 
The SCI sum score was first calculated after termination of the 
study and thus blinded for the participant, staff, and investiga-
tors during the study period.

Sick Leave
At discharge from the hospital the patient was granted sick 

leave for 14 days. The research nurse contacted the patient by 
telephone the day after discharge and then once weekly until the 
visit 5 weeks postoperatively. At these contacts, the sick leave 
was prolonged by ≤ 7 days at a time until the patient considered 
she was able to return to work or felt sufficiently recovered. 
Duration of sick leave was defined as the time from the day of 
surgery to the day of return to work to the same extent as pre-
operatively. Women, who were on sick leave for reasons other 

Postoperatively
Patient transferred to PACU after surgery. Pain management with 1,330 mg paracetamol and 50 mg diclofenac initiated 3 times daily. Rescue pain 
management with morphine IV or orally offered if VAS score > 3 (VAS 0-10), but opioids avoided if possible.
Rescue antiemetic treatment with droperidol and if necessary combined with 5-HT3 receptor antagonist.
Patient encouraged to drink and eat as soon as possible and actively mobilized.
Patient discharged to the gynecological ward when vital signs were stable. In the gynecological ward, monitoring of hemodynamic and respiratory 
stability, sedation, pain, and nausea once every hour during first 12 hours postoperatively, then once every third hour for another 12 hours.
Standardized criteria of discharge: the patient was mobilized, tolerated normal diet, had sufficient pain relief with oral analgesics (VAS ≤ 4), had voided 
spontaneously with < 150 mL residual urine (measured by a portable bladder ultrasound scan) and showed no signs of mechanical bowel obstruction or 
other postoperative complications. If the patient had insufficient bladder emptying at discharge the patient received a transurethral bladder catheter for 
another couple of days.

Perioperatively
Spinal anesthesia in intervertebral space L3/L4 or L2/L3 with hyperbaric bupivacaine 20 mg and morphine 0.2 mg intrathecally. Sedation with propofol.
General anesthesia induced with propofol, fentanyl and rocuronium, and maintained with propofol and oxygen in air. Rocuronium and fentanyl repeated 
when needed. Orogastric tube during surgery. Twenty minutes before ending the operation 5 mg morphine applied iv.
Fenylephrine used to treat hypotension if systolic blood pressure decreased > 30% from the baseline.
40 ml Bupivacaine (2.5mg/ml) injected subcutaneously and pre-fascially in the abdominal wall at concluding surgery.
The total amount of intravenous fluids aimed at 25 ml/kg on day of surgery.
Transurethral catheter inserted before start of surgery and left until the next morning. 

Preoperatively
Thorough information concerning care, anesthesia, surgery, and criteria for discharge.
Clear fluids orally until 2 h before surgery. Two g paracetamol were given orally one hour before surgery. No use of sedatives. Acupressure wrist bands, 
applied preoperatively and maintained throughout hospital stay, were used as preemptive antiemetic therapy. Antibiotic and antithrombotic prophylaxes 
were given according to department routine.

Figure 1—Summary of the fast-track program and anesthesia

5-HT3, 5-hydroxytryptamine type 3; IV, intravenous; PONV, postoperative nausea and vomiting; PACU, post anesthesia care unit; VAS, visual analogue scale.
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than the hysterectomy, were unemployed, or had disability pen-
sion were excluded from the analysis of sick leave.

Statistics
Power calculation and estimation of sample size were based 

on the primary outcome measure of the trial, duration of hos-
pital stay, and have previously been described.9 No power cal-
culations were done a priori for the secondary outcomes. The 
analyses were conducted according to the intention-to-treat 
principles.

Data are presented as mean and one standard deviation (SD) 
or as number and frequency (%). Univariate analyses were con-
ducted by means of nonparametric tests (Mann-Whitney U-test 
and Yates corrected χ2 test, as appropriate). Level of signifi-
cance was set at 5%.

Factors associated with the perceived quality of sleep were 
analyzed by means of multiple logistic regression models. Ad-
justments were carried out simultaneously for factors known 
to be confounding factors of sleep disorders6: age, BMI, mode 
of hysterectomy (surgical stress, i.e., extent of surgery), stay 
in PACU after midnight for monitoring, interval of monitoring 
of vital signs, and SCI sum scores. Subsequently, other factors 
were added one by one separately as potential confounders in 
order to analyze whether they were independent risk factors for 
perceived bad quality of sleep. Results are reported as odds ra-
tio (OR) and 95% confidence interval (CI).

Analysis of covariance (ANCOVA) models were used to 
investigate associations between outcome measures and per-
ceived quality of sleep the first night after surgery. For the anal-
ysis of association between duration of hospital stay and quality 
of sleep, adjustments were performed simultaneously for the 
confounders depicted above and for the SPSQ sum score and 

the occurrence of complications during hospital stay. For the 
analysis of duration of sick leave, complications occurring peri-
operatively and during a 5-week period postoperatively were 
added as independent factors, as was the physical work load. 
Subsequent post hoc analyses were done with Fisher protected 
least significant difference (PLSD).

Data were processed in the software StatView for Windows, 
Version 5.0.1 (SAS Institute Inc., SAS Campus Drive, Cary, 
NC, USA).

RESULTS

Demographic and descriptive data are presented in Table 1. 
The preoperative data were well balanced between the 2 groups, 
showing that the randomization process worked well. The clini-
cal data and the outcome measures shown in Table 2 differed 
significantly in many aspects, often in favor of the SA group.

The self-reported perceived quality of sleep for the first 5 
nights postoperatively is presented in Table 3. Significantly 
more women in the GA group reported that they slept badly 
the first night after surgery compared with women who had the 
operation in SA. This difference was almost exclusively attrib-
uted to the amount of opioids given postoperatively until the 
next morning. When adjusted for the amount of opioids, there 
was no statistical difference in the proportion of women who 
reported that they slept badly the first night between the GA and 
SA groups (OR 0.84; 95% CI 0.25-2.89; p = 0.79). The amount 
of opioids given postoperatively was an independent risk factor 
for experiencing bad quality of sleep the first night postopera-
tively (OR 1.07; 95% CI 1.01-1.14; p = 0.03). However, the sta-
tistically significant difference in quality of sleep between the 2 
groups remained when adjustments were made for the fentanyl 

Table 1—Demographic and descriptive data
Characteristics General anesthesia (n = 80) Spinal-morphine anesthesia (n = 82) p-value*

Age (years) 45.5 ± 5.7 46.0 ± 5.7 0.67
Body mass index (kg/m2) 26.3 ± 5.2 26.4 ± 4.3 0.57
Parity 2.0 ± 1.1 1.9 ± 1.3 0.30
Smokers 16 (20.0%) 13 (15.9%) 0.63
Physical work load (no. of women)†

Sedentary 19 (26%) 34 (44%) 0.07
Medium 25 (34%) 21 (27%)
Heavy 30 (40%) 23 (29%)

SCI sum score 183.4 ± 23.3 186.2 ± 28.1 0.53
ASA

Class I 59 (73.7%) 55 (67.1%) 0.45
Class II 21 (26.3%) 27 (32.9%)

Mode of hysterectomy
Total abdominal 55 (68.8%) 51 (62.2%) 0.48
Subtotal abdominal 25 (31.2%) 31 (37.8%)

Mode of skin incision
Midline 6 (7.5%) 7 (8.5%) 1.00
Low transverse 74 (92.5%) 75 (91.5%)

Figures denote mean and one standard deviation or number and (%). †Information on physical work load was not obtained from all participants. *Univariate analysis. 
Mann-Whitney U-test or Yates corrected χ2 test. ASA, the American Society of Anesthesiologist classification of physical status; SCI, Stress Coping Inventory.
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given perioperatively. In addition, fentanyl seemed to be an in-
dependent if weak protective factor for good quality of sleep 
(OR 0.02; 95% CI 0.00-0.90; p = 0.04). The use of a rescue an-
tiemetic was also an independent risk factor for bad quality of 
sleep even when adjusted for the use of opioids (OR 2.45; 95% 
CI 1.02-5.92; p = 0.05). Similarly, relative body weight gain on 
day 0 was a risk factor for bad quality of sleep in the night after 
surgery (OR 1.47; 95% CI 1.02-2.10; p = 0.04).

The SPSQ symptom sum scores measured day-by-day for 
the first 5 days postoperatively were concurrently statistically 
significantly associated with bad quality of sleep, even when ad-
justed for daily use of opioids. (OR Day 0 1.13; 95% CI 1.02-1.24; 
p = 0.02. OR Day 1 1.18; 95% CI 1.04-1.35; p = 0.01. OR Day 2 1.23; 
95% CI 1.10-1.49; p = 0.001. OR Day 3 1.44; 95% CI 1.17-1.77; 
p = 0.0005. OR Day 4 1.57; 95% CI 1.23-2.00; p = 0.0003.)

None of the following variables were significantly associated 
with the quality of sleep the first night after surgery (data not 
shown): propofol, rocuronium, phenylephrine, administration 
of anesthesia that differed from the anesthesia specified in the 
protocol due to an initial effect insufficient for surgery, use of 
anti-pruritus medication, operating and anesthesia time, time in 
PACU, and intravenously given fluid perioperatively.

Of the confounding factors used in the multivariate models, 
only the SCI sum score was found to be an independent risk 
factor for occurrence of sleep of bad quality (OR 0.98; 95% CI 
0.96-0.99; p = 0.01).

The ANCOVA models revealed that the quality of sleep the 
first night was strongly associated with duration of hospital 
stay (F2,157 = 6.695; p = 0.002) (Figure 2). Excellent quality of 
sleep was associated with a significantly shorter stay in hospital 

Table 2—Clinical data and outcome measures
Characteristics General anesthesia (n = 80) Spinal-morphine anesthesia (n = 82) p-value*

Anesthesia differs from protocol due to insufficient 
effect for surgery (no. of women)

5 (6.3%) 8 (9.8%) 0.59

Estimated bleeding volume perioperatively (mL) 236 ± 382 190 ± 207 0.55
Operating time (minutes) 82.9 ± 31.0 76.6 ± 28.0 0.12
Time of anesthesia (min) 127 ± 34 120 ± 30.5 0.24
Time in PACU (h) 4.7 ± 2.6 3.9 ± 1.9 0.003
Remaining in PACU after midnight 2 (2.5%) 1 (1.2%) 0.62
Monitoring once/hour ongoing after midnight (no. of 
women)

39 (48.8%) 35 (42.7%) 0.54

Propofol (mg) 1257 ± 556 438 ± 278 < 0.0001
Fentanyl (mg) 0.3 ± 0.1 0.0 ± 0.1 < 0.0001
Rocuronium (mg) 60.3 ± 18.6 3.5 ± 12.8 < 0.0001
Phenylephrine (µg) 144 ± 343 884 ± 928 < 0.0001
Equivalent morphine dose (mg)

Day 0 20.2 ± 9.1 4.0 ± 6.2 < 0.0001
Day 1 4.7 ± 7.8 2.5 ± 6.3 0.006
Day 2 1.8 ± 3.3 1.3 ± 4.1 0.02
Day 3 1.4 ± 3.0 0.8 ± 2.5 0.04
Day 4 0.9 ± 2.5 0.7 ± 2.5 0.19

Receiving rescue antiemetics (no. of women) 45 (56.3%) 44 (53.7%) 0.86
Receiving anti-pruritus medication (no. of women) 1 (1.3%) 33 (40.2%) < 0.0001
Relative body weight gain on Day 0 (%) 0.4 ± 1.3 0.6 ± 1.2 0.30
IV fluid perioperatively (mL) 1615 ± 989 1424 ± 495 0.25
Complications during hospital stay (no. of women) 9 (11.3%) 7 (8.5%) 0.75
Complications within five weeks (no. of women) 19 (23.8%) 22 (26.8%) 0.79
SPSQ symptom sum score

Day 0 10.7 ± 3.6 8.1 ± 5,1 0.0001
Day 1 7.7 ± 3.8 5.8 ± 3.5 0.002
Day 2 5.5 ± 3.2 5.4 ± 3.6 0.58
Day 3 5.2 ± 3.0 4.8 ± 2.9 0.43
Day 4 4.7 ± 2.8 4.3 ± 2.8 0.37

Duration of hospital stay (hours) 48.3 ± 16.6 45.8 ± 20.4 0.16
Duration of sick leave (days) 28.9 ± 12.7 26.2 ± 28.9 0.006

Figures denote mean and one standard deviation or number and (%). *Univariate analysis. Mann-Whitney U-test or Yates corrected χ2 test. Day 0 indicates 
time from surgery to the next morning 07:00. Day 1 indicates time from 07:00 to 07:00 the next day, etc. ASA, the American Society of Anesthesiologist 
classification of physical status; PACU, post anesthesia care unit; SCI, Stress Coping Inventory; SPSQ, Swedish Postoperative Symptom Questionnaire.
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(42 ± 16 h) compared with 54 ± 10 h for those who perceived 
bad quality of the sleep. No such association was observed 
concerning duration of sick leave (F2,143 = 1.667; p = 0.19). 
The p-values of the Fisher PLSD post hoc tests are shown in 
Figure 2.

DISCUSSION

The study demonstrated that sleep the first night postopera-
tively is an important quality to be given careful consideration 
even in fast-track program, as it affects the postoperative re-
covery substantially. Abdominal hysterectomy under spinal 
anesthesia offered significantly better quality of sleep than did 

general anesthesia, which led to a significantly shorter stay in 
the hospital. However, this effect was almost exclusively at-
tributed to a significantly lower consumption of opioids post-
operatively in the spinal anesthesia group. As shown in this 
study, quality of sleep after surgery is a feature that influences 
the recovery. Many factors, some of which can be treated or 
interfered with, seem to be associated with this phenomenon in 
fast-track abdominal hysterectomy.

There are some methodological concerns in this study. The 
study was not powered to detect differences in secondary out-
come measures, and the study should therefore be seen as ex-
ploratory and hypothesis generating. There is a lack of baseline 
information about quality of sleep, and thus no adjustment has 
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Figure 2—Associations between the quality of sleep the night after surgery and duration of hospital stay and sick leave

Table 3—Self-reported quality of sleep night 1-5 after fast-track abdominal hysterectomy in relation to mode of anesthesia
Night number Quality of sleep GA vs SA Adjusted OR and (95% CI)* p-value

1 Excellent 18 (23%) 30 (36%) 1.00 (reference) –
Neither well nor badly 23 (30%) 26 (32%) 1.49 (0.65-3.40 0.35
Badly 37 (47%) 26 (32%) 2.45 (1.09-5.49) 0.03

2 Excellent 32 (40%) 42 (52%) 1.00 (reference) –
Neither well nor badly 26 (33%) 24 (30%) 1.41 (0.67-2.95) 0.37
Badly 21 (27%) 15 (18%) 1.77 (0.78-4.02) 0.17

3 Excellent 40 (50%) 40 (49%) 1.00 (reference) –
Neither well nor badly 33 (41%) 26 (32%) 1.22 (0.62-2.43) 0.57
Badly 7 (9%) 16 (19%) 0.41 (0.15-1.13) 0.08

4 Excellent 39 (50%) 48 (59%) 1.00 (reference) –
Neither well nor badly 30 (38%) 29 (35%) 1.30 (0.67-2.56) 0.44
Badly 9 (12%) 5 (6%) 2.33 (0.70-7-75) 0.17

5 Excellent 43 (54%) 53 (66%) 1.00 (reference) –
Neither well nor badly 28 (35%) 23 (29%) 1.48 (0.75-2.95) 0.26
Badly 9 (11%) 4 (5%) 2.93 (0.77-11.19) 0.12

Figures indicate numbers and (%). GA, general anesthesia; SA, spinal anesthesia with intrathecal morphine. *Logistic regression analysis adjusted for age, 
body mass index, mode of hysterectomy, stress coping capacity score, frequency of monitoring after midnight > 1 time/h, and stay overnight in PACU (the last 
2 confounders were used only for adjustments of night no. 1).
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been made for this obvious potential confounder.6 However, the 
study was randomized and the allocation showed even distri-
bution between the two groups for all other investigated pre-
operative variables, including psychological and quality of life 
measurements.11 We therefore find it less likely that baseline 
quality of sleep would be unevenly distributed between the two 
groups. The quality of sleep was determined by posing a simple 
question that could be answered by choosing an answer from 
a set of three options given on a Likert-type scale. This might 
be considered as a crude method and may lack the properties 
needed to detect possible subtle differences. However, other au-
thors have used a simple visual analogue scale for the purpose 
of measuring the quality of sleep.5,16-18

Several factors contribute to disturbed sleep postoperative-
ly.6 Use of opioids has been shown to change sleep architecture 
substantially in healthy subjects.19 This coheres with our find-
ings that the amount of opioids given postoperatively was an 
independent risk factor for bad quality of sleep. Interestingly, 
we found that fentanyl improved quality of sleep. Fentanyl is a 
short-acting opioid and was given exclusively during surgery. 
Mustola et al. have recently shown that fentanyl given during 
general anesthesia reduces the surgical stress response.20 The 
injury caused by surgery provokes a complex stress response 
involving release of stress hormones, humoral mediators of the 
endocrine and metabolic system, and activation of the immune 
system.6 All these factors may influence sleep architecture ad-
versely. Thus by reducing the stress response, fentanyl may 
consequently improve sleep architecture and quality of sleep. 
The relative body weight gain the first day after surgery was 
an independent risk factor for bad quality of sleep in the pres-
ent study. Since we found no association between sleep and the 
volume of the IV fluid given perioperatively, the relative body 
weight gain may be an effect of increased release of stress hor-
mones and inflammatory processes and thus may represent an 
increased stress response.

We found that quality of sleep in the first night postoperative-
ly was associated with the length of hospital stay. This is to our 
knowledge the first report to show such a clinically important 
association. The standardized criteria for discharge were em-
phasized in the fast-track program. In the analysis, we adjusted 
for several confounders that might influence the hospital stay 
or quality of sleep. Still, we found a significantly longer stay in 
hospital for the group who perceived having had a bad quality of 
sleep the first night after surgery. This indicates that the quality 
of sleep is an important factor for postoperative recovery.

Our results seem to support the conclusion stated by Rosen-
berg-Adamsen et al.6 that mode of anesthesia—spinal or gen-
eral anesthesia—per se does not influence the quality of sleep 
postoperatively. An anesthetic technique that gives good and 
prolonged analgetic effect with minimum use of opioids post-
operatively should be chosen in fast-track programs. It is a 
common clinical impression that symptoms such as pain21 and 
postoperative nausea and vomiting (PONV) causes disturbed 
night sleep. Use of opioids and rescue antiemetics may be re-
garded as surrogate measures of pain and PONV. However, the 
drugs themselves may interfere with sleep, so it may be dif-
ficult to ascertain whether it is the symptom or the drug that 
affects the sleep. We found that postoperative symptoms in 
terms of the SPSQ symptom sum score, irrespective of treat-

ment of symptoms, was a strong risk factor for bad quality of 
sleep the five first nights postoperatively. This is an important 
finding, indicating that fast-track programs should include the 
use of modalities designed to decrease troublesome postopera-
tive symptoms in order to positively affect and maintain sleep 
of good quality.

In conclusion, the quality of sleep the first night after elective 
abdominal hysterectomy is an important factor for the recovery. 
In fast-track it seems important to use anesthesia and multi-
modal analgesia that reduce the need of opioids postoperatively 
and use strategies that diminish other factors that may inter-
fere negatively with sleep. Efforts to enhance quality of sleep 
postoperatively by means of prevention and treatment of sleep 
disturbances should be included in fast-track programs. Further 
studies are needed.

AbbREvIATIONS

ANCOVA, analysis of covariance
ASA, American Society of Anesthesiologist classification of 

physical status
BMI, body mass index
CI, confidence interval
5-HT3, 5-hydroxytryptamine type 3
GA, general anesthesia
IV, intravenous
OR, odds ratio
PACU, post anesthesia care unit
PLSD, protected least significant difference
PONV, postoperative nausea and vomiting
SA, spinal anesthesia with intrathecal morphine
SCI, Stress Coping Inventory
SD, standard deviation
SPSQ, Swedish Postoperative Symptom Questionnaire
VAS, Visual Analogue Scale
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