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Abstract

Background: This study aimed to evaluate the effects
of comfort nursing in the operating room on anxiety, de-
pression and postoperative recovery in thyroidectomy pa-
tients with sleep disorders.

Methods: This retrospective analysis included 156
propensity-score-matched patients undergoing thyroidec-
tomy at Taizhou Second People’s Hospital (January 2023–
September 2025). The patients were assigned to conven-
tional care (n = 78) or comfort nursing (n = 78). Outcomes
included Hospital Anxiety and Depression Scale (HADS),
Pittsburgh Sleep Quality Index (PSQI), polysomnography
(PSG), Quality of Recovery-15 (QoR-15), Visual Ana-
logue Scale (VAS), thyroid cancer-specific quality of life
(THYCA-QoL), recovery indices, complications and satis-
faction.

Results: Repeated-measures ANOVA revealed sig-
nificant time, group and interaction effects for HADS-A,
HADS-D and PSQI scores (all p < 0.001). Both groups
improved postoperatively, with the comfort group showing
greater reductions at 5 days and 4 weeks (p < 0.05). PSG
parameters (total sleep time, sleep efficiency, REM%, sleep
latency and microarousals) also improved in both groups,
with superior outcomes in the comfort group (p < 0.05).
Comfort nursing was associated with short times to first
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flatus and ambulation, reduced hospital stay, low choking
incidence and high normal swallowing rate at 72 hours (p
< 0.05). Complication rates did not differ between groups
(p > 0.05). The comfort group achieved higher QoR-15
and lower VAS scores on days 1–3 (p < 0.001) and lower
THYCA-QoL anxiety, psychological and sensory scores at
4 weeks (p< 0.001). Satisfaction was higher in the comfort
group (84.62% vs. 69.23%, p < 0.05).

Conclusions: Operating room comfort nursing allevi-
ates anxiety and depression, improves sleep architecture,
promotes early recovery and enhances quality of life and
satisfaction in thyroidectomy patients with sleep disorders.
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Introduction

The detection rate and incidence trend of thyroid can-
cer have attracted widespread attention. Surgery, radioac-
tive iodine and thyroid-stimulating hormone suppression
remain the cornerstone of its treatment, amongst which
surgery still occupies a central role [1]. However, owing
to delicate neck anatomy, specific surgical positioning and
patient concerns about surgical risks and unknown pathol-
ogy results, remarkably perioperative anxiety and depres-
sion are common [2]. Perioperative adverse psychologi-
cal states such as anxiety and depression may increase the
risk of postoperative complications and reduce patient en-
gagement during recovery, thereby affecting postoperative
recovery [3]. Whilst conventional routine nursing can en-
sure perioperative safety, it still has certain limitations in
terms of patient comfort experience, psychological support
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and individualised care. Comfort nursing in the operating
room emphasises a patient-centred approach, strengthen-
ing communication, reassurance and individualised com-
fort support on the basis of routine verification, monitoring
and safety management to alleviate the perioperative physi-
cal and psychological burden on patients and promote post-
operative recovery [4].

Previous related studies primarily focused on patients
undergoing general surgery or head and neck surgery, with
relatively small sample sizes and outcomes mainly lim-
ited to subjective satisfaction and anxiety scores. For pa-
tients undergoing thyroidectomy with comorbid sleep dis-
orders, objective sleep architecture parameters, particularly
dynamic observations of polysomnographic measures, re-
main rarely reported. Moreover, existing study designs
lack detailed definitions of intervention components [5,6].
Additionally, patients with comorbid sleep disorders are
prone to exacerbated anxiety, impaired sleep continuity and
heightened stress responses during the perioperative period.
Factors in the operating room setting, such as environmen-
tal stimulation, positional discomfort, information uncer-
tainty and hypothermia, may further disturb neuroendocrine
and sleep regulatory processes. Therefore, nursing inter-
ventions during the operative phase represent a critical win-
dow of opportunity.

In view of this situation, this study employed a ret-
rospective cohort design to investigate the associations of
comfort care in the operating room with anxiety, depres-
sion, subjective and objective sleep outcomes and postop-
erative recovery in patients undergoing thyroidectomy with
comorbid sleep disorders. The aim was to provide data ref-
erence for optimising perioperative nursing care.

Materials and Methods

General Data

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (1) age ≥18
and ≤75 years; (2) postoperative pathological diagnosis
of benign thyroid tumour, undergoing elective thyroidec-
tomy under general anaesthesia; (3) diagnosis with insom-
nia disorder in accordance with the Diagnostic and Statis-
tical Manual of Mental Disorders, Fifth Edition [7], with a
Pittsburgh Sleep Quality Index (PSQI) score >7 [8]; and
(4) complete and traceable medical records.

The exclusion criteria were as follows: (1) emergency
surgery; (2) severe cognitive impairment; (3) severe car-

diac, pulmonary, hepatic or renal insufficiency; (4) haema-
tological diseases or uncontrolled severe endocrine disor-
ders; (5) history of severe psychiatric disorders such as
schizophrenia or bipolar disorder or long-term preopera-
tive use of anxiolytic/antidepressant medications; (6) se-
vere systemic infectious diseases; (7) comorbid with other
diseases that may cause sleep disturbances, such as obstruc-
tive sleep apnoea syndrome, restless legs syndrome and nar-
colepsy; and (8) secondary insomnia resulting from pain,
environmental changes or medication factors.

Patient Data

This retrospective cohort study initially included 210
patients with sleep disorders who underwent thyroidectomy
at Taizhou Second People’s Hospital between January 2023
and September 2025. The classification of the two nursing
models in this study was based on a phased update of the
operating room nursing protocol at our hospital. Patients
admitted between January 2023 and March 2024 received
conventional operating room nursing and were defined as
the conventional care group. Building upon the existing
routine, our hospital fully implemented an enhanced proto-
col named the ‘operating room comfort care’ program be-
tween April 2024 and September 2025. Patients admitted
during this period all received this new model of care and
were defined as the comfort care group.

Core baseline variables including age, gender, opera-
tive duration, ASA classification and intraoperative blood
loss were incorporated into the analysis model to control
for potential confounders and enhance intergroup compa-
rability. A 1:1 nearest neighbour propensity score match-
ing with a calliper width of 0.02 standard deviations was
applied. After matching, the standardised mean difference
(SMD) for all core variables was below 0.1, indicating good
balance in baseline characteristics. Finally, 156 success-
fullymatched patients were included, with 78 in each group.
This study strictly adhered to the ethical principles of the
Declaration of Helsinki [9]. The research protocol was re-
viewed and approved by the Ethics Committee of Taizhou
Second People’s Hospital (Ethics Review No.: ky2026-
004-001), and informed consent was obtained from the pa-
tients.

Methods

Conventional Care Group [10–12]:

(1) Preoperative Assessment and Education: Iden-
tity, procedure, side, skin markings and allergy history
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were verified before the patient entered the operating room.
Past medical history, ASA classification, airway/bleeding
risks, venous access and psychological status were as-
sessed. Completeness of preoperative tests and imaging,
NPO status andmedication history were confirmed. Anaes-
thesia induction, neck positioning, monitor attachment and
transfer processes were explained. Patients were informed
about common postoperative discomforts such as dry/sore
throat, voice changes, swallowing difficulty and incision
pulling sensation. Removal of jewellery, dentures and
contact lenses was managed. Patients were instructed on
diaphragmatic breathing, relaxation techniques and pain
communication. An actionable perioperative cooperation
checklist was provided.

(2) Entry Verification and Aseptic Management: The
surgical safety checklist was implemented at three time-
points: before anaesthesia, before incision and before leav-
ing the operating room. Intravenous access was established,
and baseline vital signs and temperature were recorded.
Functionality of electrocautery, suction and monitoring
equipment were checked. Electrode pads were placed away
from bony prominences and damaged skin. Hand hy-
giene, skin preparation, draping, instrument/sponge/needle
counts, specimen labelling and handover were performed.
Timing and documentation of preoperative prophylactic an-
tibiotics were verified. Assistance with positioning and
securing tubes/airway during induction was offered. Eye
lubrication/protection, dental protection and proper use of
safety straps/restraints to minimise fall and traction risks
were provided.

(3) IntraoperativeMonitoring and Risk Control: Heart
rate, blood pressure, oxygen saturation, respiratory param-
eters and temperature were continuously monitored. As-
sistance with fluid administration, analgesia/sedation and
vasoactive drugs as ordered was provided. IV patency
was maintained, infiltration was monitored and accurate in-
take/output recording was ensured. Shoulder rolls, head
rings and positioning pads were used appropriately to pre-
vent pressure injuries and peripheral nerve compression.
Neck hyperextension, potential mucosal injury from intu-
bation and incision bleeding were monitored. The sur-
geon was assisted in maintaining a clear operative field
around the recurrent laryngeal nerve area. Final instru-
ment/sponge/needle counts was performed post procedure,
and consistency was recorded. Verbal handover of key
points with the anaesthesiologist and surgeon was con-
ducted. Lines and tubes were organised to prevent tangling
or pressure.

(4) Postoperative Handover and Recovery Guidance:
In the post-anaesthesia care unit (PACU), consciousness,

airway patency, cough/swallow reflexes, neck incision
drainage and bleeding were documented as per the han-
dover checklist. Hoarseness, signs of laryngeal edema, dys-
pnoea, paraesthesia or tetany related to hypocalcaemia were
assessed. Painwas evaluated usingVAS and functional lim-
itation, and analgesics and antiemetics were administered
as ordered. Upon return to the ward, graded drinking and
swallowing safety observation, early ambulation guidance,
incision care and safe neck movement education were im-
plemented. Patients were advised against forceful throat
clearing and intense neck hyperextension. Follow-up ap-
pointments were clarified.

Comfort Care Group [13–15]:

(1) Environmental Comfort Management: Standard
operating room temperature, humidity and ventilation were
dynamically adjusted and maintained for a stable thermal
environment. Operating table sheets and contact surfaces
were ensured to be dry, smooth and warm. Warming blan-
kets or forced-air warming devices were used as needed to
reduce cold stress. Unnecessary door openings and staff
movement were minimised to ensure stable air circulation
and a calm environment.

(2) Communication for Stress Reduction and Emo-
tional Support: Prior to entering the OR, the assigned nurse
conducted thorough preoperative communication and psy-
chological preparation, addressing the patient’s main con-
cerns with explanations and encouragement. Patients were
guided through relaxation techniques such as paced breath-
ing and progressive muscle relaxation. Written instructions
were provided if needed to enhance adherence. The patient
was offered brief, consistent informational support upon en-
tering the OR and guided through attention diversion during
waiting periods. When possible, the patients were asked to
familiarise themselves with the OR environment and trans-
fer process beforehand to reduce anxiety from unfamiliar
settings.

(3) Comfortable Positioning and Pressure Injury Pre-
vention: The degree of neck extension was adjusted
individually depending on cervical spine mobility and
surgical field requirements. Pillow and shoulder roll
height/thickness was individually adjusted to reduce pos-
terior neck muscle tension. Gel pads or soft padding was
used to protect pressure points (occiput, acromion, elbows,
sacrum/coccyx and heels). Limbs were maintained in neu-
tral alignment with secure but not restrictive fixation; arm
abduction was kept within a safe range. A nonslip mat and
antithrombosis elastic stockings (provided that contraindi-
cations have been ruled out) were used in combination to
reduce the risks of positional slippage and lower limb ve-
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Table 1. Standardised protocol for comfort nursing in the operating room.

Intervention domain Specific measures Implementation timing Implementation standards

Environmental comfort
management

Temperature control (21 °C–25 °C), humidity control
(40%–60%), noise control (<45 dB), light adjustment

From 30 min preoperatively to end
of surgery

Monitor and record every
30 min

Communication for stress
reduction

Preoperative visit (15–20 min), intraoperative infor-
mation support, immediate postoperative feedback

1 day preoperatively, before enter-
ing OR, during waiting period, dur-
ing emergence

Standardised communica-
tion script

Positional comfort Individualised neck extension angle, gel pad protec-
tion of pressure points and neutral limb positioning

From positioning to end of surgery Assess skin
colour/temperature every
30 min

Warming management Preoperative warming blanket, continuous intraoper-
ative temperature monitoring, fluid warming (37 °C)

From anaesthesia induction to
PACU handover

Maintain core temperature
≥36 °C

Psychological support Relaxation training guidance, tactile support (hand-
holding), privacy protection

From before entering OR to end of
surgery

Enhanced intervention for
anxiety score ≥8

PACU, post-anaesthesia care unit; OR, operating room.

nous stasis. Limb alignment, pressure points and changes
in skin colour and temperature were rechecked at predeter-
mined time points during surgery; if signs of compression
were identified, then immediate communication with the
surgeon was undertaken to allow adjustment.

(4) Temperature management and shivering preven-
tion: Preoperatively, a warming blanket or forced‑air
warming device was applied. Intraoperatively, continuous
temperature monitoring was performed with trend record-
ing to maintain target temperature management. Intra-
venous fluids, irrigation fluids and humidified oxygen were
warmed in accordancewith standard protocols to reduce hy-
pothermia‑related shivering, vasoconstriction and stress el-
evation. Warming intensity was dynamically adjusted de-
pending on temperature trends and anaesthesia duration.
During postoperative transfer, coverage and warming con-
tinuity were maintained; at the time of handover in the
PACU, temperature trends and warming measures were ap-
plied and recommendations for continued warming were
explicitly communicated to establish a traceable temper-
ature management record and implementation checklist.
This protocol was developed by the operating room nurs-
ing management team, and all nursing staff received stan-
dardised training before implementation. The responsible
nurse performed the interventions in accordance with the
uniform procedure and documented them. The head nurse
conducted weekly audits of nursing records and implemen-
tation to ensure the consistency and traceability of the in-
tervention across patients in this group (Table 1).

Observation Indicators

Scoring Criteria

(1) Hospital Anxiety and Depression Scale (HADS)
scores [16] were collected via the medical record system
at baseline, 5 days postoperatively and 4 weeks postop-
eratively to assess anxiety and depression. The scale has
two subscales (A for anxiety, D for depression) with 7
items each (score range 0–21 per subscale; scores 0–7: no
anxiety/depression; 8–10: borderline; and 11-21: proba-
ble case). (2) Pittsburgh Sleep Quality Index (PSQI) [17]
scores were collected via the medical record system. It in-
cludes 19 self-rated and 5 bed-partner-rated items across
seven components. The total score ranges from 0 to 21,
with high scores indicating poor sleep quality. (3) Post-
operative Quality of Recovery-15 (QoR-15) scores [18] at
postoperative days 1, 2 and 3 were collected via the med-
ical record system. The QoR-15 comprises 15 items cov-
ering 5 dimensions. The score range for each individual
item is 0–10 points, and the total score ranges from 0 to 150
points. The higher the score, the better the postoperative re-
covery. (4) Pain Visual Analog Scale (VAS) scores [19] on
postoperative days 1, 2 and 3 were collected from the med-
ical record system. The scores range from 0 to 10, with
high scores indicating severe postoperative pain. (5) Thy-
roid disease-specific quality of life questionnaire (THYCA-
QoL) scores [20,21] at postoperative week 4 were collected
from the medical record system. The questionnaire con-
sists of 24 items, comprising seven multisymptom scales
and six single-symptom items. Each item is rated on a four-
point Likert scale, with raw scores ranging from 1 to 4. Do-
main scores were linearly transformed in accordance with
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the scoring manual of the European Organisation for Re-
search and Treatment of Cancer, yielding a range of 0–100
for each domain. High scores indicate great symptom bur-
den and poor quality of life.

Polysomnography (PSG)

PSG data were collected from the medical record sys-
tem at preoperative baseline, postoperative day 5 (POD5)
and postoperative week 4 (POW4). Recorded parameters
included total sleep time, sleep latency, sleep efficiency,
percentage of rapid eye movement (REM) sleep and num-
ber of arousals. Preoperative PSG was completed within 1
week before surgery. The POD5 assessment served as an
early evaluation time point to reflect changes in sleep con-
tinuity and architecture during the acute recovery phase fol-
lowing thyroidectomy. During this period, common post-
operative issues such as pain, throat discomfort and dyspha-
gia are most prominent and have a relatively pronounced
impact on sleep. The POW4 assessment was used to eval-
uate recovery status after the perioperative acute stress had
largely subsided. For patients who remained hospitalised,
standard PSG was performed in the in‑hospital sleep mon-
itoring laboratory. For discharged patients, follow‑up PSG
at POD5 and POW4 was scheduled in the outpatient sleep
laboratory upon their return to the hospital. For patients
with limited mobility or scheduling conflicts, a portable
home sleep monitoring system, set up by trained technical
staff under the support of the hospital’s sleep centre, was
used to improve follow‑up compliance and temporal con-
sistency. All examinations were performed and interpreted
by the same sleepmonitoring team following a standardised
operating protocol.

General Information

Data were collected via medical record review. Two
researchers independently extracted and verified informa-
tion from the hospital’s electronic medical record, anaes-
thesia information and nursing information systems using
a standardised form. The data included age, gender, body
mass index (BMI), ASA classification [22], operative du-
ration, intraoperative blood loss and education level. Post-
operative outcomes were as follows: time to first flatus,
time to first ambulation, length of hospital stay, incidence of
drinking-associated chokingwithin 24 hours, rate of normal
swallowing at 72 hours, incidence of temporary recurrent
laryngeal nerve injury, permanent recurrent laryngeal nerve
paralysis, hypocalcaemia, inadvertent parathyroid removal
and total complication rate. ASA Physical Status Classifi-
cation: Patients with ASA grade I or II have good tolerance

to anaesthesia and surgery, and anaesthesia typically pro-
ceeds uneventfully. Patients with ASA grade III are at a
certain risk for anaesthesia; adequate preoperative prepara-
tion is required, and effective measures should be taken to
actively prevent potential complications during anaesthe-
sia. Patients with ASA grade IV are at an extremely high
risk for anaesthesia; even with optimal preoperative prepa-
ration, perioperative mortality remains high. ASA grade V
indicates a moribund patient who is not expected to survive
without the operation; anaesthesia and surgery are both ex-
ceptionally hazardous, and elective surgery is not recom-
mended. The patients included in this study were classified
as ASA grades I–III.

Satisfaction

Patient satisfaction scores were collected from the
medical record system using a scale developed by our in-
stitution. The satisfaction scale was developed by our hos-
pital, and its content validity was evaluated by experts. The
overall Cronbach’s alpha coefficient of the scale was 0.814.
The scale consists of four dimensions, with a total score
ranging from 0 to 100. Scores of 90–100 were defined
as very satisfied, 75–89 as satisfied, 60–74 as neutral and
scores below 60 as dissatisfied. The satisfaction rate was
calculated as (number of very satisfied + number of satis-
fied) / total number of cases × 100%.

Statistical Analysis

Data were processed by SPSS 26.0 (IBM Corp., Ar-
monk, NY, USA). Continuous data conforming to nor-
mal distribution (assessed by Shapiro Wilk test) are pre-
sented as (x̄ ± s). Repeated measures ANOVA was used
for data collected at multiple time points. Independent
samples t-test was used for pairwise comparisons between
groups, and paired samples t-test was applied for intra-
group pre–post comparisons. Data with a skewed distribu-
tionwere described asmedian (interquartile range)M (P25–
P75). Between-group differences were analysed by Mann–
Whitney U test, and within-group dynamic changes were
assessed using Wilcoxon signed-rank test. Categorical data
were presented as n (%) and compared using Chi-square
tests. A two-sided p-value < 0.05 was considered statisti-
cally significant. Exact p-values were presented to preserve
information on the strength of evidence; values below 0.001
were reported as p < 0.001.
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Table 2. Comparison of baseline characteristics.
Characteristic Conventional care (n = 78) Comfort care (n = 78) t/χ2 p

Gender [n(%)] 0.471 0.493
Male 23 (29.49) 27 (34.62)
Female 55 (70.51) 51 (65.38)

Age (years) 48.96 ± 8.74 49.14 ± 8.32 −0.132 0.895
BMI (kg/m2) 23.86 ± 2.84 23.79 ± 2.91 0.152 0.879
ASA class [n (%)] 1.006 0.587

Ⅰ 20 (25.64) 24 (30.77)
Ⅱ 50 (64.10) 49 (62.82)
Ⅲ 8 (10.26) 5 (6.41)

Operative time (min) 95.63 ± 18.77 93.23 ± 20.23 0.768 0.444
Blood loss (mL) 42.52 ± 12.63 43.11 ± 15.85 −0.257 0.797
Education [n (%)] 1.187 0.553

Primary or lower 6 (7.68) 9 (11.54)
Junior/Senior High 45 (57.69) 39 (50.00)
College or above 27 (34.62) 30 (38.46)

Surgical type [n (%)] 0.277 0.871
Total thyroidectomy 30 (38.46) 32 (41.03)
Near-total thyroidectomy 25 (32.05) 22 (28.21)
Thyroid lobectomy 23 (29.49) 24 (30.77)

BMI, body mass index; ASA, American Society of Anesthesiologists.

Results

Comparison of Baseline Characteristics

No significant differences in gender, age, BMI, ASA
class, operative time, blood loss, education or surgical type
were found between the two groups (p > 0.05, Table 2).

Comparison of HADS and PSQI Scores

Repeated measures ANOVA showed the statistically
significant main effects of time and group and time-by-
group interactions for HADS-A, HADS-D and PSQI scores
(p < 0.001). Within-group comparisons confirmed signif-
icant decreases in these scores at postoperative day 5 and
week 4 compared with those at baseline in both groups (p<
0.05). Between-group comparisons revealed that the com-
fort care group had significantly lower scores than the con-
ventional care group at postoperative day 5 and week 4 (p<
0.05). The significant time-by-group interactions indicated
that the trends in score changes over time differed signifi-
cantly between the groups (p < 0.05, Table 3).

Comparison of PSG Parameters

Repeated measures ANOVA indicated statistically
significant main effects and interactions for all PSG pa-
rameters (p < 0.001). Within-group comparisons showed

that at postoperative day 5 and week 4, both groups had
increased total sleep time, sleep efficiency and REM sleep
percentage and decreased sleep latency and microarousal
frequency relative to their preoperative values (p < 0.05).
Between-group comparisons demonstrated that the comfort
care group had significantly better values for all PSG pa-
rameters than the conventional care group at both postop-
erative time points (p < 0.05 or < 0.001). The interac-
tion effects confirmed significantly different trajectories of
change between the groups (p < 0.001, Table 4).

Comparison of Postoperative Recovery Outcomes

The comfort care group had significantly shorter times
to first flatus and first ambulation and hospital stay com-
pared with the conventional care group. The incidence of
drinking-associated choking within 24 hours was lower (p
< 0.05) and the rate of normal swallowing at 72 hours
was higher in the comfort care group (p < 0.01). The to-
tal incidence of complications (temporary/permanent recur-
rent laryngeal nerve injury, hypocalcaemia and inadvertent
parathyroid removal) did not differ significantly between
the groups (p > 0.05). The comfort care group exhibited
significantly higher QoR-15 scores and lower pain VAS
scores on postoperative days 1, 2 and 3 (p < 0.01 or <
0.001). At postoperative week 4, the comfort care group
showed significantly lower scores on the anxiety, psycho-
logical and sensory subscales of the THYCA-QoL ques-
tionnaire (p< 0.001). No significant intergroup differences
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Table 3. Comparison of HADS and PSQI scores (x̄ ± s, points).

Group
HADS-A score HADS-D score PSQI score

Pre-op Post-op 5d Post-op 4wk Pre-op Post-op 5d Post-op 4wk Pre-op Post-op 5d Post-op 4wk

Conventional care
(n = 78)

11.37 ± 0.86 9.05 ± 1.14* 8.85 ± 1.07* 10.25 ± 1.23 9.14 ± 0.98* 7.40 ± 0.85* 13.43 ± 1.52 11.10 ± 1.46* 9.15 ± 1.21*

Comfort care
(n = 78)

11.41 ± 1.03 7.95 ± 0.85*# 6.41 ± 0.86*# 10.31 ± 1.11 8.35 ± 0.84*# 6.23 ± 0.69*# 13.38 ± 1.61 10.03 ± 1.35*# 6.45 ± 1.03*#

F Ftime = 364.771,
Fgroup = 86.934,
Ftime×group = 121.863

Ftime = 350.826,
Fgroup =
101.224,
Ftime×group =
92.442

Ftime = 312.412,
Fgroup = 68.792,
Ftime×group =
54.120

p ptime < 0.001,
pgroup < 0.001,
ptime×group < 0.001

ptime < 0.001,
pgroup < 0.001,
ptime×group <

0.001

ptime < 0.001,
pgroup < 0.001,
ptime×group <

0.001

Note: HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale; HADS-D, Hospital Anxiety and Depression Scale-Depression subscale; PSQI, Pittsburgh Sleep Quality Index;
Pre-op, preoperative baseline; Post-op 5d, postoperative day 5; Post-op 4wk, postoperative week 4. *p < 0.05 vs. Preop within group; #p < 0.05 vs. Conventional Care group at same
time point.
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Table 4. Comparison of PSG parameters (x̄ ± s).
Parameter time Conventional care

(n = 78)
Comfort care

(n = 78)
F p

Total sleep time
(min)

Pre-op 296.85 ± 24.41 293.04 ± 26.78 Ftime = 355.201,
Fgroup = 28.736,
Ftime×group = 15.893

ptime < 0.001,
pgroup < 0.001,
ptime×group < 0.001

Post-op 5d 354.52 ± 26.85* 378.74 ±
28.06*#

Post-op 4wk 382.02 ± 24.18* 419.63 ±
24.15*#

Sleep latency
(min)

Pre-op 74.41 ± 15.23 72.56 ± 16.91 Ftime = 312.547,
Fgroup = 22.941,
Ftime×group = 12.685

ptime < 0.001,
pgroup < 0.001,
ptime×group < 0.001

Post-op 5d 57.85 ± 12.02* 50.32 ± 9.66*#

Post-op 4wk 46.14 ± 8.74* 41.01 ± 6.98*#

Sleep efficiency
(%)

Pre-op 71.02 ± 3.85 70.89 ± 3.94 Ftime = 410.329,
Fgroup = 31.574,
Ftime×group = 18.295

ptime < 0.001,
pgroup < 0.001,
ptime×group < 0.001

Post-op 5d 75.85 ± 3.67* 79.97 ± 3.88*#

Post-op 4wk 83.14 ± 4.01* 85.15 ± 3.78*#

REM sleep (%) Pre-op 14.23 ± 2.11 14.18 ± 2.20 Ftime = 105.842,
Fgroup = 8.327,
Ftime×group = 4.672

ptime < 0.001,
pgroup = 0.005,
ptime×group = 0.011

Post-op 5d 16.58 ± 2.25* 17.74 ± 2.61*#

Post-op 4wk 17.84 ± 2.33* 18.86 ± 2.77*#

Microarousals (n) Pre-op 38.25 ± 4.85 39.11 ± 5.02 Ftime = 485.173,
Fgroup = 42.158,
Ftime×group = 25.417

ptime < 0.001,
pgroup < 0.001,
ptime×group < 0.001

Post-op 5d 29.63 ± 3.74* 24.12 ± 3.16*#

Post-op 4wk 21.15 ± 3.12* 17.15 ± 3.04*#

Note: PSG, polysomnography; REM, rapid eye movement; Pre-op, preoperative baseline; Post-op 5d, postoperative day 5; Post-op 4wk, postoperative
week 4. *p < 0.05 vs. Preop within group; #p < 0.05 vs. Conventional Care group at same time point.

were found for the scores on the other subscales (p > 0.05,
Table 5).

Comparison of Satisfaction

The satisfaction rate was significantly higher in the
comfort care group (84.62%) than in the conventional care
group (69.23%) (p < 0.05, Table 6).

Discussion

Thyroidectomy is a key treatment for thyroid disor-
ders. The level of detail in perioperative care directly im-
pacts clinical recovery and patient experience, making it a
central focus of clinical nursing. In practice, patients of-
ten face challenges such as slow swallowing recovery and
gastrointestinal dysfunction postthyroidectomy, which can

prolong hospitalisation and increase burden. Comfort nurs-
ing has a certain positive effect on postoperative recovery
and functional improvement in patients undergoing head
and neck surgery [23]. This study showed that the com-
fort care group had significantly shorter times to first flatus
and first ambulation and hospital stay, a lower incidence of
choking within 24 hours and a higher rate of normal swal-
lowing at 72 hours postoperatively compared with the con-
ventional care group, suggesting that comfort nursing in the
operating room may contribute to improved early recovery
in thyroidectomy patients. This phenomenon may be re-
lated to the detailed aspects of comfort care, such as po-
sitional protection, environmental management, warming
measures and postoperative recovery guidance, which can,
to some extent, alleviate perioperative discomfort and pro-
mote early mobilisation and feeding recovery. No signifi-
cant difference in the total incidence of complications such
as recurrent laryngeal nerve injury and hypocalcaemia was
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Table 5. Comparison of postoperative recovery outcomes.
Outcome measure Conventional care (n = 78) Comfort care (n = 78) t/χ2 p

Time to first flatus (h) 18.91 ± 2.02 16.14 ± 1.98 8.649 <0.001
Time to first ambulation (h) 8.85 ± 1.10 6.79 ± 0.74 13.723 <0.001
Hospital stay (d) 5.85 ± 1.04 5.12 ± 0.78 4.959 <0.001
Choking within 24 h [n (%)] 15 (19.23) 6 (7.69) 4.457 0.036
Normal swallowing at 72 h [n(%)] 52 (66.67) 68 (87.18) 9.244 0.002
Complications [n (%)]

Temporary RLN injury 3 (3.85) 2 (2.56)
Permanent RLN palsy 1 (1.28) 0 (0.00)
Hypocalcaemia 2 (2.56) 1 (1.28)
Inadvertent parathyroid removal 1 (1.28) 1 (1.28)
Total 7 (8.97) 4 (5.13) 0.880 0.348

QoR-15 score (points)
Postop day 1 98.85 ± 10.36 108.41 ± 11.55 −5.442 <0.001
Postop day 2 113.63 ± 13.74 122.05 ± 16.23 −3.497 0.001
Postop day 3 123.47 ± 15.89 130.21 ± 14.74 −2.746 0.007

Pain VAS score (points)
Postop day 1 3.78 ± 1.05 3.44 ± 0.62 2.463 0.015
Postop day 2 2.65 ± 0.84 2.03 ± 0.47 5.689 <0.001
Postop day 3 1.99 ± 0.57 1.40 ± 0.28 8.205 <0.001

THYCA-QoL at 4wk (points)
Neuromuscular 43.85 ± 7.74 42.15 ± 6.83 1.454 0.148
Voice 37.45 ± 5.52 36.94 ± 5.82 0.562 0.575
Concentration 41.52 ± 4.96 40.36 ± 4.43 1.541 0.125
Anxiety 46.85 ± 6.95 37.02 ± 6.22 9.308 <0.001
Throat/Mouth 35.26 ± 4.51 34.63 ± 4.69 0.855 0.394
Psychological 49.85 ± 6.85 34.12 ± 5.46 15.859 <0.001
Sensory 36.63 ± 5.85 31.14 ± 4.74 6.440 <0.001
Scar problems 28.98 ± 6.10 27.74 ± 5.85 1.296 0.197
Feeling cold 32.56 ± 4.85 33.02 ± 4.63 −0.606 0.545
Tingling hands/feet 32.63 ± 5.06 31.75 ± 4.85 1.109 0.269
Weight gain 30.25 ± 4.62 29.82 ± 4.54 0.586 0.559
Headaches 32.85 ± 4.51 32.05 ± 5.22 1.024 0.307
Reduced sexual interest 34.51 ± 4.06 33.89 ± 4.52 0.901 0.369

Note: QoR-15, Quality of Recovery-15; VAS, Visual Analogue Scale; THYCA-QoL, Thyroid Cancer-Specific Quality of
Life; RLN, recurrent laryngeal nerve; Postop, postoperative; h, hours; d, days; wk, weeks.

Table 6. Comparison of satisfaction [n (%)].
Group n Very satisfied Satisfied Fair Dissatisfied Satisfaction rate

Conventional care 78 32 (41.03) 22 (28.21) 12 (15.38) 12 (15.38) 54 (69.23)
Comfort care 78 41 (52.56) 25 (32.05) 8 (10.26) 4 (5.13) 66 (84.62)
χ2 5.200
p 0.023

found between the two groups, suggesting that the impact
of comfort nursing in the operating room on these surgical-
related complications remains unclear. Although the abso-
lute number of complications was lower in the comfort care
group, the low event rate precludes definitive conclusions
at this stage, warranting further validation in large-sample

studies.

Postoperative recovery quality is an important dimen-
sion for evaluating the effect of comfort nursing interven-
tion in the operating room, and pain is a common complaint.

A systematic review by Holzer et al. [24] indicated
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that compassionate interventions help alleviate periopera-
tive anxiety and depressive symptoms in patients. Wan
et al. [25] found significantly lower postoperative VAS
scores in caesarean section patients receiving comfort care.
The present study showed that the comfort care group had
significantly higher QoR-15 scores and lower pain VAS
scores on postoperative days 1, 2 and 3, supporting the
value of comfort nursing in enhancing postoperative ex-
perience. This phenomenon is mainly attributed to indi-
vidualised positioning protection, pressure point cushion-
ing and perioperative temperature management, which re-
duce intraoperative and early postoperative discomfort. In
terms of emotional and psychological support, preopera-
tive communication and explanation, continuous intraoper-
ative attention and informational support may alleviate pa-
tients’ anxiety regarding the surgical procedure and prog-
nosis, thereby improving their acceptance of the periopera-
tive experience. Regarding recovery of independence, early
postoperative ambulation guidance and rehabilitation edu-
cation help patients promptly transition into an active re-
covery state. With respect to pain management, the com-
bination of comfort nursing with postoperative discomfort
assessment and recovery instruction may exert a positive
effect on pain control and subjective recovery perception.
Consistent with these findings, the present study showed
that theVAS scores in the comfort nursing groupwere lower
than those in the conventional nursing group on postop-
erative days 1, 2 and 3, suggesting that comfort nursing
also has advantages in alleviating early postoperative pain.
The VAS scores in both groups gradually decreased over
time, which aligns with the general pattern of postoper-
ative recovery; however, the comfort nursing group had
lower scores at each time point, indicating that this nursing
model may improve patients’ early postoperative pain ex-
perience. QoR-15 encompasses multiple dimensions, and
its improvement reflects an optimisation of patients’ over-
all perioperative experience rather than being limited to any
single component. Similarly, the reduction in pain scores
may be associated with a combination of factors, includ-
ing reduced discomfort, improved emotional status and en-
hanced compliance with recovery protocols.

In thyroidectomy patients with sleep disorders, pe-
rioperative sleep disturbance often manifests as pro-
longed sleep latency, reduced efficiency and increased mi-
croarousals. Disrupted sleep architecture can amplify pain
perception and worsen negative emotions. PSG provides
objective measures of sleep continuity and structure. Our
results showed improvement in all PSG parameters at post-
operative day 5 and week 4 in both groups, with greater
improvement in the comfort care group. This finding sug-
gests that comfort nursing in the operating room promotes

sleep architecture restoration. The potential mechanisms
include multidimensional stressor control: dynamic warm-
ing and noise/light reduction lowering sympathetic arousal
and wakefulness drive; communication and privacy protec-
tion reducing uncertainty and hypervigilance; and postoper-
ative pain management and early activity guidance improv-
ing nighttime comfort and reducing arousal risk. These fac-
tors synergise to improve sleep continuity and REM sleep,
providing a physiological foundation for emotional stability
and functional recovery.

Anxiety, depression and sleep disturbances often in-
teract in patients with comorbid sleep disorders undergo-
ing thyroidectomy. This study showed that at postopera-
tive day 5 and postoperative week 4, the comfort nursing
group had lower HADS‑A, HADS‑D and PSQI scores com-
pared with the conventional nursing group, suggesting that
comfort nursing improves negative emotions and subjec-
tive sleep quality. Furthermore, the observed reduction
in HADS scores was approximately 2–3 points, which ex-
ceeds the previously reported minimal clinically important
difference (MCID; approximately 1.7 points), indicating
that this improvement may be clinically meaningful in ad-
dition to being statistically significant [26]. Dias et al. [27]
also reported that patient-centred preoperative dialogue al-
leviates preoperative anxiety in patients undergoing ma-
jor visceral surgery, and the present findings are consis-
tent with this view. Although the time spent in the op-
erating room is limited, this period represents a critical
phase of concentrated perioperative stress exposure. Fac-
tors such as an unfamiliar environment, uncertainty regard-
ing surgery and anaesthesia, cold exposure, noise distur-
bance and forced positioning may all increase patient vigi-
lance and tension. Comfort nursing in the operating room—
provided through targeted preoperative communication, in-
traoperative environmental optimisation, individualised po-
sitioning protection and continuous warming measures—
may mitigate psychological stress and physical discomfort
to some extent, thereby contributing to postoperative im-
provements in anxiety, depression and sleep. Pain, throat
discomfort and dysphagia are common after thyroidectomy,
and these issues affect postoperative sleep quality. There-
fore, the beneficial effects of comfort nursing may also be
indirectly mediated by alleviating early discomfort and im-
proving sleep continuity. The present study did not measure
biomarkers such as cortisol, inflammatory cytokines or au-
tonomic nervous function; thus, the above mechanisms re-
main speculative and are based primarily on clinical obser-
vations and existing literature.

Thyroid disease-specific quality of life reflects the
treatment’s lasting impact on daily living, with different
dimensions responding variably to interventions. Ye and
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Zhao [28] observed improvement in multiple QoL dimen-
sions using supportive psychological and continuous care
in thyroid surgery patients. Wang et al. [29] emphasised
the importance of psychological and sensory dimensions in
patient-centred comfort management models. In our study,
the comfort care group had lower scores on the anxiety,
psychological and sensory subscales of the THYCA-QoL
compared with the conventional care group at postopera-
tive week 4, with no significant differences in other dimen-
sions. This finding is consistent with the aforementioned
research in terms of anxiety and psychological dimensions.
Meanwhile, no between-group differences were observed
in functional dimensions such as throat and voice. This se-
lective improvement may be related to the intervention’s fo-
cus on emotional support and sensory discomfort control.
In theory, intraoperative neck protection and nerve-sparing
assistance should reduce voice issues. The lack of differ-
ence in voice scores may be due to the relatively limited
surgical scope in this study, resulting in a ceiling effect for
baseline voice risk. Throat/oral dimensions involve local
inflammation and sensory changes. Although comfort care
includes positioning to reduce mucosal pressure, direct sur-
gical stimulation is unavoidable, and graded drinking ben-
efited both groups. The significant psychological improve-
ment is attributed to the three-phase synergy of preoper-
ative communication reducing uncertainty, intraoperative
environmental control minimising stressors and postopera-
tive continuity providing support. Sensory improvement in
numbness and tingling may be related to the padding reduc-
ing nerve pressure and early activity promoting circulation.
The absence of differences in functional dimensions sug-
gests that this nursing model has limited impact on struc-
tural functional recovery. In the future, nursing measures
such as voice rehabilitation training can be incorporated to
further optimise the nursing plan.

Nursing satisfaction is a comprehensive indicator of
healthcare service experience, reflecting subjective ap-
proval of technical skill, communication and care. In this
study, overall satisfaction was significantly higher in the
comfort care group. Sun [30] found refined nursing im-
proved satisfaction in orthopaedic surgery, and Zeng et al.
[31] observed similar effects in colorectal cancer surgery.
Quan [32] used environmental modification zoning, screens
in ambulatory surgery to improve patient perception and
satisfaction. A systematic review by Lundberg et al. [33]
noted that waiting area improvements significantly reduced
anxiety. Our results align with these studies, indicating that
optimising the nursing experience positively impacts sat-
isfaction. Reasons include integrating temperature, noise,
lighting and privacy into standard workflow; enhancing the
sense of being respected and receiving care; communica-

tion reducing perioperative uncertainty and increasing per-
ceived professionalism; and fast recovery with less pain
jointly improving the subjective perioperative experience.

Limitations. This study was a single‑centre investi-
gation with a relatively concentrated sample source. Pa-
tient composition, perioperative management protocols and
nursing team implementation patterns may have institu-
tional specificity. Therefore, the external generalisability
of the findings is limited. Although baseline comparisons
between groups were performed to enhance comparability,
this study could not fully control for selection bias and po-
tential confounding factors as in a prospective randomised
trial. Accordingly, the results must be interpreted as cor-
relational evidence. Future multicentre prospective studies
are needed to further validate the consistent efficacy and
general applicability of comfort nursing in the operating
room.

Conclusions

Comfort nursing in the operating room can effec-
tively alleviate perioperative anxiety and depression, im-
prove subjective sleep quality and polysomnography pa-
rameters, promote early postoperative recovery and reduce
pain levels in patients undergoing thyroidectomy with sleep
disorders. It also demonstrated favourable advantages in
promoting the anxiety, psychological and sensory-related
quality of life dimensions whilst enhancing patient satisfac-
tion with nursing care. The observed time-by-group inter-
actionwas statistically significant, indicating that the recov-
ery trajectories differed between the comfort nursing and
conventional nursing groups. Examination of outcomes at
individual time points revealed that compared with the con-
ventional nursing group, the comfort nursing group showed
more pronounced improvement as early as postoperative
day 5, and this advantage persisted through postoperative
week 4. This finding suggested that the effect of comfort
nursing is characterised by fast, early improvement and sus-
tained benefit.
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