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AIM: Postoperative recovery after heart valve surgery is an important topic in the realm of nursing care. This study aimed to evaluate
the effect of individualized positioning care on cardiac function recovery and comfort in patients after heart valve surgery.

METHODS: A single-center, retrospective cohort study was conducted, continuously enrolling patients who underwent heart valve
surgery at Affiliated Hospital of Xuzhou Medical University from June 2022 to June 2025. A total of 150 patients were included. The
patients were divided into a control group (conventional positioning care, n» = 76) and an experimental group (individualized positioning
care, n = 74) according to the nursing method received. The primary outcome measures were changes in cardiac function indicators, such
as left ventricular ejection fraction (LVEF) and N-terminal pro-brain natriuretic peptide (NT-proBNP) before and after nursing, as well
as postoperative comfort scores measured using the Visual Analog Scale for Comfort (VAS-Comfort). Secondary outcomes included
postoperative pain scores (Numeric Rating Scale [NRS]), sleep quality (Richards—Campbell Sleep Questionnaire [RCSQ]), pulmonary
complications, pressure ulcer incidence, intensive care unit (ICU) length of stay, and postoperative hospital days. Group comparisons
were performed using #-test, Mann—Whitney U test, Chi-square test, or Fisher’s exact test. Postoperative NT-proBNP was analyzed using
analysis of covariance (ANCOVA), adjusting for baseline levels.

RESULTS: Baseline characteristics were balanced and comparable between the two groups (all p > 0.05). Compared to the control group
receiving conventional care, the experimental group receiving individualized positioning care showed more significant improvement in
cardiac function: the change in LVEF (ALVEF) was significantly higher in the experimental group (0.85 £ 3.98% vs. —=3.15 + 4.20%,
p < 0.001); NT-proBNP levels on postoperative day 7 were significantly lower in the experimental group (median: 685.00 pg/mL vs.
1003.50 pg/mL, p < 0.001), and the difference remained statistically significant after adjusting for preoperative values (¥ = 12.13, p <
0.001). The VAS-Comfort score at 72 h postoperatively was significantly higher in the experimental group (p < 0.001). For secondary
outcomes, the experimental group had significantly lower NRS pain scores at 72 h postoperatively (p < 0.001), significantly higher
RCSQ sleep scores (69.26 £ 9.87 vs. 59.86 + 12.02, p < 0.001), a lower incidence of pulmonary complications (9.46% vs. 23.68%,
p =0.019), and significantly shorter ICU stay and postoperative hospital days (both p < 0.001). There were no statistically significant
differences between the two groups in the incidence of pressure ulcers or adverse events (p > 0.05).

CONCLUSIONS: Individualized positioning care can significantly promote cardiac function recovery, enhance comfort, and improve
clinical outcomes in patients after heart valve surgery without increasing safety risks.
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ment for severe VHD, with over 300,000 patients under-
going heart valve surgery globally each year [2]. Despite
advances in surgical techniques and perioperative manage-
ment, postoperative patients face numerous challenges, in-
cluding slow recovery of cardiac function, pain, sleep dis-
turbances, and complications like pulmonary infections,
which significantly impede the rehabilitation process and

Introduction

Valvular heart disease (VHD) is a common cardiovascu-
lar condition, and its prevalence is continuously increas-
ing with the aging population. The Global Burden of Dis-

ease studies show that from 1990 to 2017, cases of cal-
cific aortic valve disease rose by 124%, while degenera-
tive mitral valve disease increased by 106% [1]. Surgical
valve replacement or repair remains the gold-standard treat-
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diminish quality of life [3,4].

Postoperative cardiac function recovery is a core indica-
tor of surgical success and nursing quality. Left ventric-
ular ejection fraction (LVEF) and N-terminal pro-brain na-
triuretic peptide (NT-proBNP) are crucial indicators for as-
sessing cardiac function; the former reflects myocardial
contractility, while the latter reflects ventricular load status
[5]. A study has shown that postoperative LVEF improve-
ment is closely related to long-term survival, and the rate
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of NT-proBNP decline can predict the risk of early compli-
cations [6]. Therefore, promoting rapid recovery of cardiac
function post-surgery is a vital goal of perioperative nurs-
ing.

Positioning care is a fundamental component of postop-
erative care following cardiac surgery. Appropriate posi-
tioning can optimize cardiopulmonary function, reduce ten-
sion on the incision, promote chest drainage, and prevent
pressure injuries [7]. However, traditional positioning care
often employs fixed protocols, such as timed turning and
uniform head-of-bed elevation, without taking into account
inter-individual differences in hemodynamic status, pain
tolerance, and pressure ulcer risk [8]. Recent years have
seen a gradual clinical adoption of the individualized nurs-
ing concept, with emphasis on dynamic adjustments based
on real-time patient assessment [9]. Currently, high-quality
evidence on the application of positioning care in postoper-
ative cardiac rehabilitation remains relatively limited. Ex-
isting research has confirmed that postoperative positioning
management plays a positive role in preventing pulmonary
complications, such as atelectasis and ventilator-associated
pneumonia, in patients undergoing cardiac surgery [10]. A
Cochrane systematic review by Abraham ef al. [11] sug-
gests that early exercise-based rehabilitation interventions
after valve surgery might improve functional status, but
specific studies on positioning care are lacking. The quality
of existing literature is variable, and most studies primarily
focus on standardized positioning protocols, with less at-
tention given to individualized positioning strategies based
on patient-specific characteristics (e.g., hemodynamic tol-
erance, incision pain level, comorbidities) [12]. A narrative
review by Santarpino et al. [13] summarized the applica-
tion of prone positioning in postoperative cardiac surgery
patients, but mainly focused on critically ill patients. Re-
garding individualized nursing, a study by Cao ef al. [4]
showed that a nurse-led individualized management model
significantly reduced pneumonia incidence and shortened
intensive care unit (ICU) stay in elderly patients after car-
diac surgery. A study protocol by Zhou et al. [14] pro-
posed that a nurse-led rehabilitation program based on pos-
itive emotion theory might improve the physical and mental
state of patients after valve surgery. However, systematic
research specifically targeting the impact of individualized
positioning care on cardiac function recovery and comfort
in patients after heart valve surgery is still relatively scarce.
Based on this background, this study employs a retrospec-
tive cohort design to compare the effects of individualized
positioning care versus conventional positioning care on
cardiac function recovery (LVEF, NT-proBNP), comfort,
pain, sleep quality, complications, and length of stay in pa-
tients after heart valve surgery, aiming to provide evidence-
based guidance for optimizing postoperative nursing proto-
cols.
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Methods
Study Population

This study was a single-center, retrospective cohort study.
Subjects were identified from the hospital’s electronic med-
ical record system, nursing information system, laboratory
system, and echocardiography system. The study period
spanned from June 2022 to June 2025. The study proto-
col was approved by the Ethics Committee of Affiliated
Hospital of Xuzhou Medical University (Approval No.:
XYFY2026-KL050-01). The study was conducted in ac-
cordance with the principles of the Declaration of Helsinki.
Due to its retrospective nature, the requirement for individ-
ual informed consent was waived by the ethics committee.
Patient information was de-identified during the research
process and used solely for scientific analysis.

Inclusion criteria of the present study included: (1) age >18
years; (2) underwent heart valve surgery (valve replacement
and/or valvuloplasty) during the study period; and (3) avail-
ability of complete nursing records.

Exclusion criteria were as follows: (1) death within 24
h post-surgery or requirement for emergency reoperation;
(2) presence of severe central nervous system complica-
tions, impaired consciousness, or other conditions prevent-
ing assessment related to comfort; (3) presence of severe
spinal/pelvic/bone/joint diseases or other reasons signif-
icantly limiting position adjustment; and (4) incomplete
clinical data.

A flow diagram illustrating the patient inclusion and exclu-
sion process is presented in Fig. 1.

Grouping and Nursing Care

The control group received conventional positioning
care per departmental protocol, including supine/semi-
recumbent positioning based on condition, routine turning
and position changes (every 2—4 h), routine tube fixation
and skin care, and routine health education. The specific
execution was based on the departmental regulations and
medical orders at the time.

The experimental group received individualized position-
ing care in addition to conventional care. The proto-
col was implemented by trained ward nurses who com-
pleted a standardized training session on the position-
ing protocol prior to study initiation. The core princi-
ple involved a closed-loop management of “assessment—
implementation—reassessment”, with assessments per-
formed every 2—4 h, as well as before each position change
or whenever the patient’s clinical status changed. (1) As-
sessment: The assessment entailed the measurement of
hemodynamic status (blood pressure, heart rate, urine out-
put), respiratory status (SpO,, respiratory rate, sputum ex-
pectoration), pain level (Numeric Rating Scale [NRS]),
pressure ulcer risk (Braden Scale), tube status (mediasti-
nal/chest drainage tubes, central venous catheter, urinary
catheter), and patient subjective tolerance. (2) Position-
ing strategy: Based on the assessment results, the head-
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screened at our hospital

From June 2022 to June 2025,
patients undergoing heart valve surgery were

a total of 182

Exclusion criteria (n=32)
(1) Death within 24 h post-surgery or

(2) Severe central nervous system

(3) Severe spinal/pelvic/bone/joint

requirement for emergency reoperation
(n=7);

complications, impaired consciousness,
or other conditions preventing
assessment related to comfort(n=9);

diseases or other reasons significantly
limiting position adjustment(n=6);

(4) Incomplete clinical data(n=10).

A 4

two groups

Based on inclusion and exclusion criteria, 150
eligible patients were identified and divided into

A4

Control group (n=76) |

‘ Intervention group (n=74) |

A

A

Received routine

Received individualized positioning care ‘

postoperative care

A 4

Data collection

2. LVEF and NT-proBNP
3. VAS-Comfort, NRS and RCSQ
4

1. baseline characteristics (e.g., age, body mass index)

pulmonary complications, pressure ulcer incidence, ICU length of
stay, and postoperative hospital days

Fig. 1. Flow diagram of the patient inclusion and exclusion process. Abbreviations: ICU, intensive care unit; LVEF, left ventricular
ejection fraction; NRS, Numeric Rating Scale; NT-proBNP, N-terminal pro-brain natriuretic peptide; RCSQ, Richards—Campbell Sleep

Questionnaire; VAS-comfort, Visual Analog Scale for Comfort.

of-bed elevation was adjusted to an individualized angle
(generally 15°—45°), with patients alternated between left
and right lateral or slight lateral positions. The duration of
each position was also tailored (approximately 20—-60 min)
according to patient tolerance. Position changes were per-
formed at least every 2 h, with more frequent adjustments
for patients with higher pressure ulcer risk or poor toler-
ance. Cushions/pressure-relief pads were used for support
and pressure reduction. (3) Safety points: During posi-

tion changes, tube protection should be reinforced and fixa-
tion should be checked. Vital signs and subjective discom-
fort were monitored immediately before and 5—10 min af-
ter each position adjustment; if significant intolerance oc-
curred (defined as systolic blood pressure drop >20% from
baseline, heart rate <50 or >130 bpm, or pain score in-
crease >3 points on NRS), the adjustment was terminated
promptly and the reason was recorded.
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Table 1. Comparison of baseline characteristics between the control and experimental groups.

Control group (n=76) Experimental group (n = 74)

Statistic p

Variables Total (n = 150)
Age (years), mean + SD 56.99 £ 11.59
BMI (kg/m?), mean & SD 24.73 £ 3.11
Preoperative LVEF, (%); mean &= SD 52.47 £7.97
Cardiopulmonary bypass time (min), mean + SD 97.23 £31.11
Aortic cross-clamp time (min), mean + SD 66.54 +21.39

Mechanical ventilation time (h), M (Q1, Q3) 14.75 (10.10, 22.67)

Sex, n (%)

Female 56 (37.33)

Male 94 (62.67)
Hypertension, n (%)

No 82 (54.67)

Yes 68 (45.33)
Diabetes, n (%)

No 112 (74.67)

Yes 38(25.33)
COPD, n (%)

No 121 (80.67)

Yes 29 (19.33)
Atrial fibrillation, n (%)

No 106 (70.67)

Yes 44 (29.33)
NYHA class III-1V, n (%)

No 55 (36.67)

Yes 95 (63.33)
Valve replacement, n (%)

No 24 (16.00)

Yes 126 (84.00)
Multiple valves, n (%)

No 92 (61.33)

Yes 58 (38.67)
PCIA, n (%)

No 42 (28.00)

Yes 108 (72.00)

57.63 £ 11.16 56.32 £ 12.04 t=0.690 0.491
24.2543.10 25.22 4 3.07 t=-1915 0.057
53.35 4 8.55 51.56 £7.28 t=1377  0.171
96.12 4 31.88 98.38 & 30.46 t=-0.444 0.658
64.47 4+ 19.81 68.66 & 22.83 t=-1201 0232
16.30 (10.10, 24.98) 13.85 (9.95, 20.73) Z=-0.994 0.320
x2=0.787 0.375

31 (40.79) 25(33.78)

45(59.21) 49 (66.22)
x2=0.648 0421

44 (57.89) 38 (51.35)

32 (42.11) 36 (48.65)
x2=3.177 0.075

52 (68.42) 60 (81.08)

24 (31.58) 14 (18.92)
x2=0.292 0.589

60 (78.95) 61 (82.43)

16 (21.05) 13 (17.57)
x2=0.011 0916

54 (71.05) 52 (70.27)

22 (28.95) 22 (29.73)
x2=0400 0.527

26 (34.21) 29 (39.19)

50 (65.79) 45 (60.81)
x2=0.140 0.708

13 (17.11) 11 (14.86)

63 (82.89) 63 (85.14)
x2=0.293 0.588

45(59.21) 47 (63.51)

31 (40.79) 27 (36.49)
x2=0217 0.642

20 (26.32) 22 (29.73)

56 (73.68) 52 (70.27)

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; LVEF, left ventricular ejection fraction, NYHA, New York Heart

Association; PCIA, patient-controlled intravenous analgesia; SD, standard deviation.

Outcome Measures

Demographic and clinical information were collected, in-
cluding age, sex, body mass index (BMI), major comor-
bidities (hypertension, diabetes, chronic obstructive pul-
monary disease, atrial fibrillation, etc.), preoperative New
York Heart Association (NYHA) functional class, preop-
erative LVEF, surgical characteristics (valve replacement
and multiple-valve surgery), cardiopulmonary bypass time,
aortic cross-clamp time, mechanical ventilation time, and
analgesia method (patient-controlled intravenous analgesia
[PCIA]).

Cardiac function recovery indicators, such as LVEF and
NT-proBNP, were measured. The measurement of LVEF
entailed recording preoperative LVEF from the most recent
echocardiogram and the last LVEF within 7 4 3 days post-
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surgery, and subsequent computation of ALVEF, which was
defined as: ALVEF = Postoperative LVEF — Preoperative
LVEF. To measure NT-proBNP, results from preoperative
assessment and postoperative day 7 were recorded; if mul-
tiple tests existed within the same time window, the value
closest to the specified time point was used.

Other outcome measures were defined as follows: (i) Com-
fort was assessed using the Visual Analog Scale for Comfort
(VAS-Comfort) [15], scored from 0 to 10 (0 = extremely
uncomfortable, 10 = very comfortable), and recorded by
the responsible nurse at 72 h post-surgery based on the pa-
tient’s subjective report. (ii) Pain was evaluated using the
Numeric Rating Scale (NRS; scored 0-10; 0 = no pain,
10 = worst imaginable pain), and recorded at 72 h post-
surgery [16]. (iii) Sleep quality was measured using the
Richards—Campbell Sleep Questionnaire (RCSQ); scored 0—
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100, higher scores indicate better sleep quality), with night-
time sleep assessed each morning and the average score cal-
culated at 72 h post-surgery [17]. (iv) Complications in-
cluded pulmonary complications (e.g., atelectasis and pul-
monary infection), which were determined based on imag-
ing findings, clinical manifestations, and physician diagno-
sis. Pressure ulcers were recorded according to staging cri-
teria and adverse event reports. Adverse events included
position-related intolerance and tube dislodgement or dis-
placement. (v) Length of stay included ICU length of stay
(days from ICU admission to ICU discharge) and total hos-
pital length of stay (days from hospital admission to hospital
discharge).

Statistical Analysis

SPSS version 26.0 (IBM Corp., Armonk, NY, USA) was
used for statistical analysis. Continuous variables were
tested for normality using the Shapiro—Wilk test. Normally
distributed data were expressed as mean + standard de-
viation and compared between groups using the indepen-
dent samples #-test. Non-normally distributed data were
expressed as median (interquartile range) and compared us-
ing the Mann—Whitney U test. Categorical variables were
expressed as numbers (percentages) and compared using
the Chi-square test or Fisher’s exact test. Postoperative
NT-proBNP levels, which were non-normally distributed,
were natural log-transformed prior to analysis. Analysis of
covariance (ANCOVA) was performed to compare differ-
ences between groups, with preoperative In (NT-proBNP)
included as a covariate to adjust for the influence of base-
line levels. A p-value < 0.05 was considered statistically
significant.

Results
Baseline Characteristics

A total of 182 patients undergoing heart valve surgery were
screened during the study period, and 150 patients meeting
the pre-defined criteria were finally included, with 76 in the
control group and 74 in the experimental group.

Baseline characteristics of the two groups are presented in
Table 1. There were no statistically significant differences
between the two groups in age, sex, BMI, comorbidities,
preoperative cardiac function, and surgery-related indica-
tors (all p > 0.05), indicating good comparability between
the two groups.

Cardiac Function Recovery Indicators

Comparisons of cardiac function indicators between the ex-
perimental and control groups are shown in Table 2. There
were no significant differences in preoperative LVEF or
NT-proBNP levels between the two groups (p > 0.05). Af-
ter nursing, the experimental group showed a significantly
more favorable change in LVEF than the control group
(ALVEF: 0.85 £+ 3.98 vs. —3.15 £ 4.20, p < 0.001). NT-
proBNP levels on postoperative day 7 in the experimen-

tal group were significantly lower than those in the control
group (p < 0.001).

VAS-Comfort, RCSQ and NRS Scores

Comparisons of comfort, pain, and sleep quality between
the experimental and control groups after implementing po-
sitioning care are shown in Table 3. The VAS-Comfort
scores at all postoperative time points were significantly
higher in the experimental group than in the control group
(all p < 0.001). NRS scores (pain) at all postoperative time
points were significantly lower in the experimental group
(all p < 0.001). The RCSQ score (sleep) was significantly
higher in the experimental group (p < 0.001).

Complications, Hospital Stay, and Safety Events

Comparisons of complications, length of hospital stay, and
incidence of adverse events between the experimental and
control groups are shown in Table 4. The incidence of pul-
monary complications was significantly lower in the exper-
imental group compared to the control group (p = 0.019).
The length of ICU stay and postoperative length of hospi-
tal stay were significantly shorter in the experimental group
(both p < 0.001). There were no statistically significant dif-
ferences between the two groups in the incidence of pres-
sure ulcers and adverse events (p > 0.05).

Discussion

This retrospective cohort study evaluated the impact of in-
dividualized positioning care on patients after heart valve
surgery. The results show that compared to conven-
tional positioning care, individualized positioning care sig-
nificantly improves patients’ cardiac function (increased
ALVEF, decreased NT-proBNP), enhances comfort and
sleep quality, reduces pain, lowers the incidence of pul-
monary complications, and shortens hospital stays, with-
out increasing safety risks. The following discussion delves
into these findings in the context of relevant literature.

In this study, the postoperative LVEF in the experimen-
tal group increased by an average of 0.85% compared to
preoperative values, while it decreased by an average of
3.15% in the control group, with a significant difference in
ALVEF between groups (p < 0.001). This result suggests
that individualized positioning care has a protective effect
on postoperative myocardial contractile function. Possi-
ble mechanisms include the following: (1) Optimization
of cardiac preload and afterload via dynamic adjustment
of the head-of-bed elevation angle (15°—45°); appropri-
ate semi-recumbent positioning can reduce venous return,
decrease ventricular wall tension, and simultaneously im-
prove the ventilation/perfusion ratio in the lungs via grav-
ity, thereby reducing pulmonary artery pressure and thus
right ventricular afterload [ 18]; (2) Improved drainage from
the mediastinal and pleural cavities by gravity, achieved
through alternation of the left and right lateral positions,
helps reduce the accumulation of pericardial and pleural ef-
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Table 2. Comparison of cardiac function indicators between the two groups.

Variables Total (n = 150) Control group (n = Experimental group  Statistic p
76) (n=74)

Preoperative LVEF (%), mean £ SD 52.47 +7.97 53.35 £ 8.55 51.56 4+ 7.28 t=1377  0.171

Postoperative LVEF (%), mean £ SD 51.29 +9.01 50.19 £ 9.55 52.41 +8.34 t=-1.511 0.133

ALVEF (%), Mean + SD -1.18 £ 4.55 —3.15£ 420 0.85 + 3.98 =-5986 <0.001

Preoperative NT-proBNP (pg/mL), M (Q1, Q3) 1918.00 (1344.00, 2026.00 (1401.00,  1809.00 (1332.00, Z=-1.002 0.316
2911.00) 3024.75) 2594.00)

Postoperative NT-proBNP (pg/mL), M (Q1, Q3) 803.50 (552.00, 1003.50 (694.00, 685.00 (505.75, Z=-3496 <0.001
1312.75) 1478.50) 1071.50)

ANCOVA® F=12.13 <0.001

Note: ¢ Dependent variable: postoperative NT-proBNP (log-transformed); Independent variable: group; Covariate: preoperative NT-proBNP

(log-transformed).

Abbreviations: ANCOVA, analysis of covariance; NT-proBNP, N-terminal pro-brain natriuretic peptide.

Table 3. Comparisons of comfort, pain, and sleep scores between the two groups.

Variables Total (n = 150) Control group (n=76)  Experimental group (n = 74) Statistic P

NRS score, M (Q1, Q3) 4.00 (3.00, 5.00) 4.00 (3.00, 6.00) 3.00 (2.00, 4.00) Z=-4993 <0.001
RCSQ score, Mean £ SD 64.49 +11.94 59.86 & 12.02 69.26 + 9.87 t=-5228  <0.001
VAS-Comfort score, M (Q1,Q3)  7.00 (6.00, 8.00) 6.00 (5.00, 7.00) 7.00 (7.00, 8.00) Z=-5582 <0.001

Abbreviations: NRS, Numeric Rating Scale; RCSQ, Richards—Campbell Sleep Questionnaire.

fusions, thereby lessening mechanical compression on the
heart, which could positively influence postoperative car-
diac function recovery [19]; (3) Optimized positioning can
avoid excessive traction on the sternal incision, reduce pain-
induced sympathetic excitation, maintain stable coronary
perfusion pressure, and create favorable conditions for my-
ocardial repair [20]. Notably, although the absolute post-
operative LVEF did not differ significantly between groups
(p = 0.133), the significant improvement in ALVEF in the
experimental group indicates that individualized position-
ing care may exert a protective effect on the trajectory of
cardiac function recovery rather than directly altering my-
ocardial contractility. The absence of a significant differ-
ence in absolute postoperative LVEF is likely attributable
to the relatively small magnitude of change and the fact
that both groups had preoperative LVEF within the normal
range, leaving limited room for a substantial increase. The
change from baseline (ALVEF) may therefore be a more
sensitive indicator for detecting the effects of nursing inter-
ventions on early postoperative cardiac function.

The significant postoperative decrease in NT-proBNP lev-
els further confirms the reduction in ventricular load. Af-
ter adjusting for preoperative levels via ANCOVA, NT-
proBNP on postoperative day 7 remained significantly
lower in the experimental group (¥ = 12.13, p < 0.001).
NT-proBNP is primarily secreted by ventricular myocytes
in response to increased pressure and volume load, and its
levels are positively correlated with ventricular wall tension
[21]. The rapid decline in NT-proBNP in the experimental
group suggests that individualized positioning care effec-
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tively reduces postoperative ventricular load by optimizing
hemodynamic status, thereby accelerating the recovery of
cardiac function.

Patients after heart valve surgery often experience signifi-
cant physical discomfort and sleep deprivation due to mul-
tiple factors like incisional pain, drainage tube traction, and
forced positioning [22,23]. In this study, the experimental
group showed significantly higher VAS-Comfort scores at
72 h post-surgery (p < 0.001), significantly lower NRS pain
scores (p < 0.001), and significantly higher RCSQ sleep
scores (p < 0.001) compared to the control group, indicat-
ing that individualized positioning care is highly effective
in improving subjective experiences.

The mechanisms can be explained from the following per-
spectives: (1) Incision tension management: By assessing
the positions causing the most pain, the lateral angle and
support points were individually adjusted to avoid direct
pressure or excessive traction on the incision, thereby re-
ducing pain without relying on additional analgesics [24].
(2) Pressure redistribution: Using aids like cushions and
pressure-relief pads for targeted pressure relief on bony
prominences (e.g., sacrum, scapulae, heels) reduces dis-
comfort and micro-arousals caused by sustained local tis-
sue compression. This method is compliant with the in-
ternational pressure injury prevention guidelines [25]. (3)
Psychological comforting effect: The process of dynami-
cally assessing subjective tolerance and promptly adjusting
positions instills a sense of “being cared for” in patients,
which can help reduce postoperative anxiety and enhance
psychological comfort [26]. Research also indicates that



Yuan Ning, et al.

Table 4. Comparison of complications, length of ICU and hospital stay, and safety events between the two groups.

Variables

Total (n = 150)

Control group (n = 76) Experimental group (n = 74) Statistic P

Length of ICU stay (days), M (Q1, Q3)

Pulmonary complication, 7 (%)

No 125 (83.33)

Yes 25 (16.67)
Pressure ulcer, n (%)

No 136 (90.67)

Yes 14 (9.33)
Adverse event, n (%)

No 139 (92.67)

Yes 11(7.33)

3.00 (2.00, 4.00)
Postoperative length of hospital stay (days), M (Q1, Q3z) 10.00 (8.00, 13.00)

Z=-4.055 <0.001
Z=-5.156 <0.001
x2=5.462 0.019

3.00 (2.75, 4.25)
11.00 (10.00, 14.00)

2.00 (2.00, 3.00)
9.00 (7.25, 10.00)

58 (76.32) 67 (90.54)
18 (23.68) 7 (9.46)

x2=1.146 0.284
67 (88.16) 69 (93.24)
9(11.84) 5(6.76)

x2=2311 0.128
68 (89.47) 71 (95.95)
8 (10.53) 3(4.05)

Abbreviation: ICU, intensive care unit.

individualized nursing interventions can significantly im-
prove sleep quality and daytime function in post-cardiac
surgery patients [27].

Pulmonary infections and atelectasis are common compli-
cations after cardiac surgery, with reported incidences rang-
ing from 15% to 30%, significantly impacting patient re-
covery [28]. In this study, the incidence of pulmonary com-
plications in the experimental group (9.46%) was signifi-
cantly lower than that in the control group (23.68%), repre-
senting a relative risk reduction of approximately 60% (p =
0.019). This finding aligns with existing research that posi-
tioning management measures, like prone positioning, can
improve gas exchange in post-cardiac surgery patients and
play a positive role in preventing pulmonary complications
[13].

Individualized positioning care may exert lung-protective
effects through the following pathways: (1) Improving ven-
tilation distribution: Individualizing the head-of-bed ele-
vation angle based on respiratory status can optimize di-
aphragm position, increase functional residual capacity,
and improve ventilation in gravity-dependent lung regions
[29]. (2) Promoting sputum drainage: Dynamic alternation
of left and right lateral positions, combined with effective
coughing exercises, can help mobilize and clear secretions
from small airways, mitigating bacterial colonization and
infection risk [30,31]. (3) Reducing aspiration risk: Ap-
propriate semi-recumbent positioning can decrease gastroe-
sophageal reflux and aspiration, especially in patients with
delayed recovery of gastrointestinal function in the early
postoperative period [32,33].

In this study, the experimental group had significantly
shorter lengths of ICU and postoperative hospital stay (both
p < 0.001), with median reductions of 1 day and 2 days,
respectively. This finding has significant health economic
implications: shorter hospital stays mean improved effi-
ciency of medical resource utilization, reduced patient med-
ical costs, and decreased risk of nosocomial infections.
Large-sample studies have confirmed that postoperative
complications significantly prolong hospital stays; for in-

stance, infectious complications like deep surgical site in-
fections can extend stays by 18.9 days, while respiratory
complications like reintubation or prolonged ventilation can
extend stays by over 10 days, highlighting the importance of
complication prevention in shortening hospital stays [34].

Individualized positioning care requires more frequent,
complex position changes. In this study, however, there
were no statistically significant differences between the
control and experimental groups in the incidence of pres-
sure ulcers (11.84% vs. 6.76%, p =0.284) or adverse events
(10.53% vs. 4.05%, p = 0.128), indicating that this nurs-
ing model did not introduce additional safety risks. This
finding is noteworthy in light of previous reports indicating
that the incidence of in-hospital pressure ulcers following
cardiac surgery may reach 21.3% and emphasizing the im-
portance of positioning management in pressure ulcer pre-
vention [35]. The controlled safety risks observed in the
present study may be attributed to systematic monitoring of
vital signs and verification of tube integrity before and after
each position change. Furthermore, immediate discontinu-
ation of positional adjustments in patients with poor toler-
ance, together with documentation of the underlying rea-
sons, reflects a patient-safety—centered closed-loop man-
agement approach. This highlights the importance of inte-
grating robust safety monitoring mechanisms into individ-
ualized care protocols.

This study has several limitations. First, the single-center
retrospective design cannot completely rule out selection
bias and confounding by temporal trends. Second, although
baseline characteristics were comparable between groups,
the allocation of patients to the individualized position-
ing care group was not based on predefined clinical crite-
ria but on evolving nursing practices during the study pe-
riod. This may introduce indication bias, as patients with
more stable postoperative conditions might have been more
likely to receive the intervention. Future prospective stud-
ies should adopt predefined allocation protocols to miti-
gate this bias. Third, the study spanned three years, dur-
ing which advancements in medical technology (e.g., sur-
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gical techniques, anesthesia management) might have had
confounding effects on the outcomes. Fourth, long-term
follow-up was not conducted; therefore, the impact of indi-
vidualized positioning care on long-term outcomes such as
quality of life or readmission rates 6 months to 1 year post-
surgery remains unclear. Fifth, causal relationships cannot
be established due to the observational design, and mech-
anistic explanations derived from our findings require cau-
tious interpretation.

Based on the results of this study, the following future re-
search directions are suggested: (1) Multicenter prospective
randomized controlled trials should be conducted to further
validate the efficacy and safety of individualized position-
ing care. (2) The synergistic effects of combining indi-
vidualized positioning care with other Enhanced Recovery
After Surgery (ERAS) measures (e.g., early mobilization,
multimodal analgesia) should be investigated. (3) Wear-
able device—based real-time position monitoring and feed-
back systems should be developed to enable intelligent and
precise positioning care. (4) Health economic evaluations
should be performed to quantify the cost-effectiveness of
individualized positioning care. (5) Extended follow-up pe-
riods should be implemented to assess the impact of this
nursing model on patients’ long-term quality of life.

Conclusions

This single-center retrospective study indicates that indi-
vidualized positioning care may significantly promote car-
diac function recovery, enhance comfort, improve sleep
quality, reduce pain, lower the incidence of pulmonary
complications, and shorten ICU and postoperative length
of hospital stay in patients following heart valve surgery,
without increasing the risk of pressure ulcers or adverse
events. By employing dynamic assessment, precise adjust-
ment, and closed-loop management, this nursing model op-
timizes the postoperative recovery trajectory while ensur-
ing patient safety. It is recommended that individualized
positioning care be incorporated into routine postoperative
nursing protocols for cardiac surgery, and that prospective
multicenter studies be conducted to further validate its long-
term efficacy and safety.
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