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Abstract

Background: To explore the effects of psychological
counselling model combined with tolvaptan on depression,
anxiety, and quality of life in patients with traumatic brain
injury (TBI) and hyponatremia.

Methods: This retrospective study included 150 pa-
tients with TBI complicated by hyponatremia admitted to
the First Affiliated Hospital of Wannan Medical College
between May 2022 and May 2024. Based on the treat-
ment methods provided in their medical records, the pa-
tients were divided into a combined treatment group (n
= 75), receiving psychological counselling combined with
tolvaptan, and a traditional treatment group (n = 75), receiv-
ing tolvaptan alone. Serum sodium levels, depression and
anxiety status, quality of life, and self-efficacy were com-
pared between the two groups before and after counselling.

Results: Compared with the traditional treatment
group, the combined treatment group showed better stabil-
ity in serum sodium recovery, significantly lower depres-
sion and anxiety scores, and significantly higher scores in
quality of life, self-efficacy, and social functioning than the
traditional treatment group (all p < 0.05).

Conclusions: Among patients with TBI and hypona-
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tremia, psychological counselling combined with tolvaptan
was associated with more stable serum sodium recovery,
better emotional state and improved quality of life com-
pared with tolvaptan alone. However, due to the retrospec-
tive nature of this study, these findings should be interpreted
as correlational rather than causal. Prospective controlled
studies are needed to further validate these findings.
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Introduction

Traumatic brain injury (TBI) is a major cause of dis-
ability and mortality among hospitalised neurosurgical pa-
tients. Its pathophysiology is complex and is often accom-
panied by neuroendocrine dysregulation and multisystem
dysfunction. Water and electrolyte imbalances are partic-
ularly common during the acute and recovery phases of
TBI, among which hyponatremia is one of the most rep-
resentative clinical complications [1–3]. Hyponatremia is
closely related to hypothalamic–pituitary axis dysfunction,
dysregulated antidiuretic hormone secretion, and impaired
volume regulation disorder. Persistent hyponatremia can
not only aggravate cerebral oedema, but may also induce
deeper consciousness disorders, epileptic seizures and de-
layed neurological function recovery, which will have an
adverse effect on the overall prognosis of patients. With
the improvement of neurocritical care and comprehensive
treatment, the survival rate of patients with TBI has signifi-
cantly improved, but the quality of functional recovery and
long-term quality of life have gradually become the focus
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of clinical attention [4].

In clinical practice, patients with TBI and hypona-
tremia often experience varying degrees of depression and
anxiety in addition to obvious physiological abnormali-
ties [5]. The causes of this condition are not only related
to the neurological damage caused by the disease itself,
but also closely related to psychosocial factors such as the
uncertainty of the disease course, functional limitations,
long-term hospitalisation, and concerns about prognosis.
Persistent negative emotional states can affect homeosta-
sis through neuroendocrine and autonomic nervous system
regulation pathways, thus potentially impacting electrolyte
recovery and the overall rehabilitation process.

Tolvaptan, as a selective angiotensin V2 receptor an-
tagonist, has a clear pharmacological basis for correcting di-
lutional hyponatremia, and its application in hyponatremia
related to neurological diseases has gradually increased
[6–8]. However, clinical practice suggests that correcting
serum sodium levels alone is insufficient to improve pa-
tients’ functional recovery and quality of life. The role
of factors such as emotional state, self-efficacy, and social
function in the rehabilitation process of patients with TBI is
receiving increasing attention. Psychological counselling,
as a non-pharmacological management approach centred on
emotional assessment, cognitive guidance, and supportive
communication, has shown positive value in the manage-
ment of various chronic and severe diseases [9,10]. The im-
portance of combination approaches over single-modality
interventions has been increasingly recognised in clinical
practice [11].

Existing research largely focuses on the pathogenesis
and pharmacological treatment strategies of hyponatremia
after TBI, particularly the efficacy of tolvaptan in correct-
ing dilutional hyponatremia. In contrast, the impact of psy-
chological and behavioural factors on electrolyte recovery
and overall rehabilitation has received relatively little atten-
tion. Althoughmood disorders, decreased self-efficacy, and
persistent psychological stress are common in patients with
TBI, psychological management is often limited to empir-
ical reassurance, lacking systematic evaluation and effi-
cacy verification. Therefore, exploring the impact of psy-
chological counselling on emotional state, quality of life,
and rehabilitation-related outcomes under the background
of standardised tolvaptan treatment is of significant practi-
cal importance.

Based on this, this study retrospectively analysed the
clinical data of patients with TBI and hyponatremia be-
tweenMay 2022 andMay 2024, comparing emotional state
and quality of life between patients under different psycho-

logical counselling models in addition to tolvaptan treat-
ment. The aimwas to summarise valuable experiences from
previous clinical practice and provide a more comprehen-
sive reference for the integrated management of such pa-
tients. Unlike previous studies that focused solely on the
pharmacological efficacy of tolvaptan or the psychological
treatments alone, the present study evaluated the combined
effect of these two approaches. It further explored whether
adding systematic psychological counselling to standard-
ised tolvaptan treatment was associated with benefits in
emotional state, self-efficacy, and quality of life among pa-
tients with TBI and hyponatremia.

Materials and Methods

General Information

This retrospective study included 150 patients with
TBI and hyponatremia who were hospitalised in the De-
partment of Neurosurgery, First Affiliated Hospital ofWan-
nan Medical College, between May 2022 and May 2024.
Patients were divided into a combined treatment group (n
= 75) and a traditional treatment group (n = 75) based on
whether they received concurrent systematic psychological
counselling as recorded in their medical records. This study
was approved by theMedical Ethics Committee of First Af-
filiated Hospital of Wannan Medical College (Ethics Ap-
proval No.: 2024-186). Clinical data were retrospectively
extracted from the electronic medical records system. Data
was collected and analysed without interfering with the pa-
tient’s treatment. The study was conducted in accordance
with the principles of the Declaration of Helsinki, and pa-
tient personal information was anonymised. All included
patients or their legal representatives signed general in-
formed consent forms during hospitalisation.

Consistent with clinical practice, systematic psycho-
logical counselling was only initiated after patients had
achieved a Glasgow Coma Scale (GCS) score of ≥13 and
were able to engage in basic verbal communication. [12,13]
The GCS scores at admission (reported in Table 1) were
lower than this threshold in many patients, as expected, but
all patients in the combined treatment groupmet these crite-
ria before the counselling began. Baseline clinical data ex-
tracted from medical records included age, sex, GCS score
at admission, time from injury to hospitalisation, and under-
lying diseases (hypertension, diabetes, and coronary heart
disease).
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Inclusion and Exclusion Criteria

Inclusion Criteria

(a) Met the imaging and clinical diagnostic criteria
for TBI [14]; (b) Had laboratory tests after admission con-
firmed hyponatremia (serum sodium <135 mmol/L), ac-
cording to the diagnostic criteria of hyponatremia [1]; (c)
Received tolvaptan treatment during hospitalisation; (d)
Had complete medical records and traceable follow-up
records; (e) Able to communicate and cooperate with ba-
sic psychological assessment.

Exclusion Criteria

(a) Patients with severe heart, liver, or kidney failure;
(b) Patients with a previous diagnosis of mental disorder
and long-term use of psychotropic medications. Anxiety or
depressive symptoms secondary to TBI and hospitalisation
were not an exclusion criterion, as they were the outcomes
of interest in the present study; (c) Patients with malignant
tumours or other end-stage diseases; (d) Patients with miss-
ing follow-up data or who were transferred to another hos-
pital.

Methods

Pharmacological Treatment

All enrolled patients received tolvaptan treatment
according to their medical records. Tolvaptan tablets
(H20213392, Nanjing Zhengda Tianqing Pharmaceutical
Co., Ltd., Nanjing, Jiangsu, China) were administered
orally at an initial dose of 7.5 mg once daily at a fixed time
in the morning. Although the standard recommended initial
dose for hyponatremia is 15mg once daily, [15,16] an initial
dose of 7.5 mg is recommended for patients at risk of overly
rapid correction of serum sodium or with severe hypona-
tremia [16]. In the present study, baseline serum sodium
levels ranged from 125 to 129 mmol/L, and a cautious ini-
tial dose of 7.5 mg was therefore selected to minimise the
risk of rapid sodium overcorrection, which is of particular
concern in patients with TBI [17]. Based on changes in
serum sodium and urine output, the dose was adjusted to 15
mg/day for some patients; all dose adjustments were doc-
umented in medical records. Serum sodium, electrolytes,
and urine output were monitored daily during treatment,
and fluid restriction measures were provided as needed.

Traditional Treatment Group

(1) Patient condition monitoring: According to the
routine treatment protocol of neurosurgery, the patient’s
consciousness, pupil changes and limb movement were as-
sessed and recorded at regular intervals; vital signs, in-
cluding body temperature, pulse, respiration rate and blood
pressure, were monitored daily.

(2) Electrolyte and fluid intake management: Daily
blood sodium and electrolyte related tests were performed
as clinically indicated. Urine output, water intake and intra-
venous fluid infusion were recorded, and water restriction
or fluid replacement measures was implemented according
to the physician’s orders to maintain appropriate fluid bal-
ance.

(3) Medication guidance: Tolvaptan and other pre-
scribed medications were administered according to the
physician’s orders, and patients weremonitored to take their
medication on time. After taking the medication, patients
were observed for obvious thirst, changes in urine out-
put, and any abnormalities were recorded and reported in
a timely manner.

(4) Basic health education: Routine verbal education
were given to patients and their families on a daily basis,
including the name of the disease, precautions for hospi-
talisation, requirements for cooperation with examinations
and safety precautions.

Combined Treatment Group

In addition to conventional treatment, patients in the
combined treatment group received structured psychologi-
cal counselling focusing on their emotional status and psy-
chological responses. The psychological counselling was
delivered by trained clinical psychologists (master’s degree
with ≥3 years of experience in neuropsychological reha-
bilitation). Each session lasted 30–45 minutes and was de-
livered once daily during the first week, followed by once
every other day thereafter. Treatment fidelity was ensured
through weekly supervision meetings and review of session
recordings for 20% of randomly selected cases. In accor-
dance with routine clinical practice [12,13], psychological
counselling was initiated only after patients had achieved a
GCS score of ≥13 (usually 3–5 days after admission).

The treatment protocol comprised the following six
components:

(1) Supportive psychological guidance: During the
hospitalisation process, continuous doctor-patient commu-
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nication was used to provide emotional support to patients,
guiding them to express their true feelings about the dis-
ease, treatment process and prognosis. This guidance em-
phasised listening and empathy, avoiding value judgments
or over-interpretations of patients’ emotions, so that they
could have a subjective experience of being understood and
accepted, thereby relieving tension and anxiety.

(2) Cognitive clarification and information provision:
In response to the fear and misunderstanding related to hy-
ponatremia, changes in urine volume or fluctuations in test
results, relevant medical information was explained in a
targeted manner in combination with the actual diagnosis
and treatment progress to help patients form an objective
understanding of their current condition. Patients’ under-
standing of the disease status and treatment goals was rein-
forced throughout the intervention to reduce the psycholog-
ical stress caused by information uncertainty.

(3) Emotion recognition and emotion focus: Patients
were monitored for emotion changes and assisted in iden-
tifying the specific sources of anxiety and depression, such
as pain, sleep disorders or concerns about the prognosis. By
guiding patients to concretize vague emotional experiences
and decompose and process current manageable real-world
problems, the emotional distress and persistent psycholog-
ical tension can be reduced.

(4) Self-efficacy enhancement: Patients were guided
to actively participate in their own treatment process, so that
their sense of control over disease management and reha-
bilitation can be strengthened. Positive feedback was given
when patients completed medication, cooperated with ex-
aminations, or when their conditions were relatively stable,
to help them establish a subjective cognition of “achievable
and improvable”. At the same time, patients were guided
to use short relaxation methods, such as rhythmic breathing
adjustment, to improve tension and enhance self-regulation
ability.

(5) Family support guidance: Brief communication
guidance was given to their main family members, em-
phasising positive and stable communication methods, and
avoiding reinforcing the patient’s excessive focus on the un-
certainty of the disease.

(6) Environmental and rhythmic counselling: Based
on the patient’s condition and emotional characteristics, the
hospital environment and daily routine was adjusted to min-
imise unnecessary sensory stimulation and maintain a rel-
atively stable diurnal rhythm. Patients were encouraged to
participate in daily activities within their capabilities when
their conditions allow, to enhance their sense of partici-

pation in life and restore confidence. All psychological
counselling sessions were documented using a standardised
checklist to ensure consistency across patients.

Treatment Duration

All patients received treatment during their entire hos-
pitalisation period. The mean length of hospital stay was
14.2± 3.5 days for the combined treatment group and 13.8
± 4.1 days for the traditional treatment group (p = 0.512),
ensuring comparable treatment duration between groups.

Observation Indicators

All baseline assessments were performed within 24
hours of admission, and pre-discharge assessments were
conducted within 48 hours before discharge.

Analysis of Serum Sodium Levels Before and After
Treatment

Serum sodium levels were measured from fasting ve-
nous blood samples collected at pre-counseling and post-
counseling using standard laboratory methods in the hospi-
tal’s clinical laboratory. Venous blood samples were drawn
in the morning after an overnight fast.

Assessment for Depression and Anxiety

The 17-item Hamilton Depression Scale (HAMD-17)
[18] was used to assess patients’ depressive state. It consists
of 17 items, with most items scored from 0 to 4 points and a
few from 0 to 2 points. A higher total score indicates a more
severe degree of depression. The Hamilton Anxiety Scale
(HAMA) [19] was used to assess patients’ anxiety state. It
consists of 14 items, each scored from 0 to 4 points, with a
total score of 0–56 points. A higher score indicates a more
pronounced degree of anxiety.

Assessment for Psychological Stress Level

The Perceived Stress Scale (PSS-10) [20] was used to
assess patients’ subjective psychological stress level. This
scale consists of 10 items, each scored from 0 to 4 points,
with a total score of 0–40 points. Higher scores indicate
higher perceived stress levels.
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Self-Efficacy Assessment

The General Self-Efficacy Scale (GSES) [21] was
used to assess patients’ self-management and coping abili-
ties. The scale consists of 10 items, each scored from 1 to 4
points, yielding a total score of 10–40 points. Higher scores
indicate higher levels of self-efficacy.

Quality of Life Assessment

The Generic Quality of Life Inventory-74 (GQOL-74)
[22] scale was used to assess patients’ quality of life. The
scale includes four dimensions: physical function, psycho-
logical function, social function, and material life status.
Each dimension has a score range of 0–100 points. Higher
scores indicate better quality of life.

Internal Consistency Reliability of Scales

Based on the data of the 150 participants in the present
study, the Cronbach’s α values for the scales were as fol-
lows: HAMD-17 (α = 0.82), HAMA (α = 0.81), PSS-10
(α = 0.83), GSES (α = 0.85), and GQOL-74 (α = 0.87 for
the total score). These values indicate acceptable internal
consistency for all scales in this study population.

Statistical Methods

No a priori sample size calculation was performed, as
all eligible patients were consecutively included during the
study period.

Data analysis was performed using SPSS 26.0 statis-
tical software (IBM Corp., Armonk, NY, USA). Normal-
ity of continuous variables was tested using the Shapiro–
Wilk test, and homogeneity of variances was tested using
Levene’s test. Data that met these assumptions were anal-
ysed using parametric tests. If violated, Mann–Whitney
U test was applied. Normally distributed continuous data
are presented as mean ± standard deviation (x̄ ± s), and
comparisons between two groups were performed using
independent-sample t-tests. Categorical data are presented
as counts (percentages) and were compared using the χ2

test or Fisher’s exact test, as appropriate.

For repeated measures data (serum sodium levels,
HAMD, HAMA, PSS-10, GSES, and GQOL-74 scores),
within-group comparisons (pre-counselling vs. post-
counselling) were performed using paired t-tests. Between-
group comparisons of post-counselling outcomes were per-
formed using analysis of covariance (ANCOVA) with the

pre-counselling GCS score included as a covariate to ad-
just for baseline neurological status. A two-tailed p-value
< 0.05 was considered statistically significant.

Results

Comparison of Baseline Data Between the Two groups

There were no significant differences between the two
groups in terms of GCS scores, age, sex, time from injury to
admission, and underlying diseases (hypertension, diabetes,
coronary heart disease) (all p > 0.05). Before the first psy-
chological counselling session, all patients had GCS scores
ranging from 13 to 15, meeting the predefined criterion of
GCS ≥13 for psychological counselling (Table 1).

Comparison of Serum Sodium Levels Before and After
Treatment in the Two Groups

There was no significant difference in pre-counselling
serum sodium levels between the two groups (p > 0.05).
The post-counselling serum sodium level in the com-
bined treatment group was significantly higher than that
in the traditional treatment group (p < 0.05). After ad-
justing for pre-counselling GCS score, ANCOVA con-
firmed that the combined treatment group had significantly
higher post-counselling serum sodium levels than the tradi-
tional treatment group (adjusted mean: 137.26 vs. 134.81
mmol/L; mean difference = 2.45, 95% confidence inter-
val (CI): 1.47–3.44; F(1,147) = 24.16, p < 0.001, partial
η2 = 0.141). Intra-group comparisons showed that post-
counselling serum sodium level was significantly higher
than pre-counselling level in the combined treatment group
(p < 0.05), and serum sodium level before discharge was
also higher than the level at admission in the traditional
treatment group (p < 0.05), with a lower increase than the
combined treatment group (Table 2).

Comparison of Depression and Anxiety States Between the
Two Groups

After the treatment, the depression and anxiety scores
in the combined treatment group were significantly lower
than those in the traditional treatment group (all p <

0.05). After adjusting for pre-counselling GCS, ANCOVA
showed that the combined treatment group had significantly
lower post-counselling HAMD and HAMA scores than the
traditional treatment group. For HAMD, the adjusted mean
(standard error [SE]) was 9.16 vs. 11.94, mean difference
= −2.78 (95% CI: −3.68 to −1.88, F(1,147) = 37.41, p <

0.001, partial η2 = 0.203). For HAMA, the adjusted mean
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Table 1. Baseline data of the two groups.
Group n Sex Age GCS score Time from injury Underlying diseases

Male Female (years) (points) to hospitalisation Hypertension Diabetes Coronary heart disease

Combined 75 42 33 46.32 ± 11.21 14.25 ± 0.68 4.62 ± 1.87 19 13 9

treatment group

Traditional 75 40 35 45.79 ± 10.86 14.29 ± 0.56 4.78 ± 1.92 21 12 10

treatment group

t/χ2 0.108 0.294 –0.392 0.517 0.136

p >0.05 >0.05 >0.05 >0.05 >0.05

Note: Pre-counselling GCS scores were assessed before the first counselling session. GCS, Glasgow Coma Scale.

Table 2. Comparison of serum sodium levels before and after treatment in the two groups (mmol/L, x̄ ± s).
Group n Pre-counselling Post-counselling ANCOVA adjusted mean (95% CI)

Combined treatment group 75 129.14 ± 3.82 136.15 ± 2.84* 137.26 (136.57, 137.96)

Traditional treatment group 75 129.42 ± 3.76 134.63 ± 3.02* 134.81 (134.11, 135.51)

Mean difference (95% CI) 2.45 (1.47, 3.44)

t/F 0.452 3.176 24.16

p >0.05 <0.05 <0.001

Note: Compared with the pre-counselling data in this group, * p < 0.05. CI, confidence interval; ANCOVA, analysis of covariance.

(SE) was 9.60 vs. 11.19, mean difference = −1.59 (95%
CI: −2.27 to −0.91, F(1,147) = 21.26, p < 0.001, partial η2
= 0.126). Intra-group comparisons showed that the post-
counselling HAMD and HAMA scores in the combined
treatment group decreased significantly compared with pre-
counselling scores (p< 0.05); the post-counselling HAMD
and HAMA scores of the traditional treatment group also
decreased comparedwith pre-counselling scores (p< 0.05),
with a smaller decrease than the combined treatment group
(Table 3).

Comparison of PSS-10 Scores Between the Two Groups

Both groups showed significant decreases in PSS-10
scores between post-counselling and pre-counselling (both
p< 0.05), with a more significant decrease in the combined
treatment group. The post-counselling PSS-10 score in the
combined treatment group was significantly lower than that
in the traditional treatment group (p < 0.05). After adjust-
ing for pre-counselling GCS score, ANCOVA confirmed
that the combined treatment group had significantly lower
post-counselling PSS-10 scores than the traditional treat-
ment group (adjusted mean: 13.07 vs. 16.48 points; mean
difference = −3.41, 95% CI: −4.08 to −2.75; F(1,147) =
52.30, p < 0.001, partial η2 = 0.265) (Table 4).

Comparison of GSES Scores Between the Two Groups

Intra-group comparisons showed that the post-
counselling GSES scores of both groups were higher than
the pre-counselling scores (p < 0.05), with the combined
treatment group showing a significantly greater increase
than the traditional treatment group. The GSES scores of
the combined treatment group were significantly higher
than those of the traditional treatment group at discharge
(p < 0.05). After adjusting for pre-counselling GCS score,
ANCOVA confirmed that the combined treatment group
had significantly higher post-counselling GSES scores
than the traditional treatment group (adjusted mean: 28.56
vs. 24.64 points; mean difference = 3.92, 95% CI: 2.95
to 4.89; F(1,147) = 64.00, p < 0.001, partial η2 = 0.303)
(Table 5).

Comparison of Quality of Life Between the Two Groups

Intra-group comparisons showed that the post-
counselling GQOL-74 scores of both groups were higher
than the pre-counselling scores (p < 0.05). The post-
counselling GQOL-74 scores in the combined treatment
group were significantly higher than those in the tradi-
tional treatment group (p < 0.05). After adjusting for
pre-counselling GCS score, ANCOVA revealed that the
combined treatment group had significantly higher post-
counselling scores in all four dimensions of the GQOL-74.
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Table 3. Comparison of anxiety and depression scores between the two groups (points).
Group n HAMD HAMA

Pre-counselling Post-counselling ANCOVA adjusted mean (95% CI) Pre-counselling Post-counselling ANCOVA adjusted

Combined 75 18.42 ± 4.31 9.26 ± 3.18* 9.16 (8.52, 9.79) 19.38 ± 4.56 9.11 ± 3.04* 9.60 (9.12, 10.08)

treatment group

Traditional 75 18.17 ± 4.09 12.84 ± 3.67* 11.94 (11.30, 12.57) 19.22 ± 4.48 11.29 ± 3.11* 11.19 (10.71, 11.67)

treatment group

Mean difference –2.78 (–3.68, –1.88) –1.59 (–2.27, –0.91)

(95% CI)

t/F 0.364 6.385 37.41 0.422  4.341 21.26

p >0.05 <0.05 <0.001 >0.05 <0.05 <0.001

Note: Compared with the pre-counselling data in this group, * p < 0.05. HAMD, Hamilton Depression Scale; HAMA, Hamilton Anxiety
Scale; CI, confidence interval; ANCOVA, analysis of covariance.

Table 4. Comparison of PSS-10 scores between the two groups (points).
Group n Pre-counselling Post-counselling ANCOVA adjusted mean (95% CI)

Combined treatment group 75 22.81 ± 4.96 13.42 ± 3.71* 13.07 (12.60, 13.54)
Traditional treatment group 75 22.39 ± 5.04 16.87 ± 4.09* 16.48 (16.01, 16.95)
Mean difference (95% CI) –3.41 (–4.08, –2.75)
t/F 0.514 5.411 52.30
p >0.05 <0.05 <0.001

Note: Compared with the pre-counselling data in this group, * p < 0.05. CI, confidence interval; ANCOVA, analysis of covariance;
PSS-10, Perceived Stress Scale.

Table 5. Comparison of GSES scores between the two groups (points).
Group n Pre-counselling Post-counselling ANCOVA adjusted mean (95% CI)

Combined treatment group 75 19.34 ± 4.17 28.62 ± 3.94* 28.56 (27.88, 29.24)
Traditional treatment group 75 19.71 ± 4.08 24.81 ± 4.12* 24.64 (23.96, 25.33)
Mean difference (95% CI) 3.92 (2.95, 4.89)
t/F 0.549 5.788 64.00
p >0.05 <0.05 <0.001

Note: Compared with the pre-counselling data in this group, * p< 0.05. CI, confidence interval; ANCOVA, analysis of covariance; GSES,
General Self-Efficacy Scale.

For material life, the adjusted mean was 73.15 vs. 61.44
points (mean difference = 11.68, 95% CI: 10.61 to 12.76;
F(1,147) = 68.25, p< 0.001, partial η2 = 0.317). For social
function, adjusted mean = 72.07 vs. 65.46 points (mean
difference = 6.61, 95% CI: 5.47 to 7.76; F(1,147) = 48.62,
p < 0.001, partial η2 = 0.249). For somatic functions,
adjusted mean = 71.69 vs. 63.98 points (mean difference =
7.70, 95% CI: 6.44 to 8.97; F(1,147) = 53.71, p < 0.001,
partial η2 = 0.270). For psychological function, adjusted
mean = 72.12 vs. 62.53 points (mean difference = 9.59,
95% CI: 8.41 to 10.77; F(1,147) = 61.34, p< 0.001, partial
η2 = 0.295) (Table 6).

Discussion

In addition to complex neurological damages, patients
with TBI and hyponatremia usually experience significant
electrolyte disturbances as well as psychological and be-
havioural changes [23]. This study found that patients
receiving systematic psychological counselling based on
tolvaptan treatment showed more favourable trends in mul-
tiple indicators such as serum sodium stability, emotional
state, self-efficacy and quality of life. These findings sug-
gest an association between the psychological counselling
and improvements in psychological state and rehabilitation-
related indicators.
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Table 6. Comparison of GQOL-74 scores between the two groups (points).

Group n
Material life Social function Somatic functions Psychological function

name Pre- Post- ANCOVA Pre- Post- ANCOVA Pre- Post- ANCOVA Pre- Post- ANCOVA
counselling counselling adjusted mean counselling counselling adjusted mean counselling counselling adjusted mean counselling counselling adjusted mean

(95% CI) (95% CI) (95% CI) (95% CI)

Combined 75 60.84 ± 5.11 73.44 ± 5.27* 73.15 61.27 ± 4.96 72.29 ± 5.14* 72.07 62.13 ± 5.38 71.72 ± 6.03* 71.69 60.92 ± 5.24 72.43 ± 5.04* 72.12
treatment (72.38, 73.89) (71.26, 72.88) (70.79, 72.58) (71.29, 72.96)
group
Traditional 75 61.02 ± 5.07 61.18 ± 4.42* 61.44 60.88 ± 5.02 65.88 ± 4.03* 65.46 61.76 ± 5.44 64.26 ± 5.24* 63.98 61.13 ± 5.31 63.11 ± 6.97* 62.53
treatment (60.69, 62.21) (64.65, 66.27) (63.09, 64.88) (61.70, 63.37)
group
t/F 0.217 11.237 68.25 0.479 6.207 48.62 0.419 5.906 53.71 0.244 6.853 61.34
p >0.05 <0.05 <0.001 >0.05 <0.05 <0.001 >0.05 <0.05 <0.001 >0.05 <0.05 <0.001

Note: Compared with the pre-counselling data in this group, * p < 0.05. GQOL-74, the Generic Quality of Life Inventory-74; CI, confidence interval; ANCOVA, analysis of covariance.
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Since hyponatremia is a common electrolyte abnor-
mality after TBI, its pathogenesis involves factors such as
abnormal secretion of antidiuretic hormone, hypothalamic–
pituitary regulatory dysfunction and fluid regulation imbal-
ance [24]. In this study, the serum sodium level in the com-
bined treatment group was higher than that in the traditional
treatment group before discharge (p< 0.05). A possible ex-
planation for this observation is that emotional tension and
anxiety may influence humoral regulation through sympa-
thetic excitation and endocrine stress response [25]. How-
ever, an alternative interpretation is that patients who re-
ceived systematic psychological counselling also had better
treatment adherence (including fluid management), which
could directly contribute to serum sodium improvement
[26].

In addition, the HAMD-17 and HAMA scores in the
combined treatment group were significantly lower than
those in the traditional treatment group before discharge
(p < 0.05). Since the sources of negative emotions in
patients with TBI are multifaceted, including uncertainty
about the recovery of neurological function, concerns about
long-term prognosis, and psychological stress from the hos-
pital environment, the combined treatment group received
more continuous emotional assessment, emotional expres-
sion support, and non-verbal psychological relief measures
during hospitalisation. These measures not only provide
emotional comfort but also reduce patients’ sustained psy-
chological arousal level by stabilising environmental stim-
uli, reducing unnecessary sensory load, and improving
sleep rhythm, thereby helping to alleviate depression and
anxiety.

The present study also showed that the PSS-10 score
in the combined treatment group was lower than that in the
traditional treatment group (p< 0.05), because the patients
in the combined treatment group received clearer informa-
tion interpretation during the stages of disease changes, ex-
amination result updates and treatment adjustments. This
continuity of information helps to reduce the patients’ vig-
ilance to unpredictable events, thereby reducing persistent
psychological stress response. Meanwhile, self-efficacy is
a comprehensive evaluation of a patient’s ability to cope
with illness. The GSES results showed that the self-efficacy
of the combined treatment group was significantly higher
than that of the traditional treatment group (p< 0.05). This
finding may reflect that patients in the combined treatment
group had greater opportunities for participation and posi-
tive feedback, which could contribute to an enhanced sense
of control over their recovery process, such as eating inde-
pendently, cooperating with examinations and bedside ac-
tivities. The accumulation of this sense of participation en-
abled the patients to gradually form a subjective experience

that they could complete and control, thereby enhancing
their confidence in recovery process. This is reflected in
the GSES score as an improvement in self-efficacy level.

Furthermore, the GQOL-74 score in the combined
treatment group was higher than that in the traditional treat-
ment group (p < 0.05). The combined treatment group
formed a relatively continuous emotional stability process
during hospitalisation, which reduced the patients’ uncer-
tainty and threat perception of the disease, thereby obtain-
ing a higher score in the psychological function dimension.
Nevertheless, the observational design precludes definitive
causal conclusions. In addition, self-efficacy, as an in-
dividual’s subjective judgment of their own coping abil-
ity, directly affects their willingness to participate in soci-
ety and their role adaptation ability. Patients in the com-
bined treatment group had more opportunities to participate
and receive positive feedback, and gradually established a
sense of control over their own recovery process. More-
over, through environmental adjustment, rhythm manage-
ment and relaxation training measures, the above compre-
hensive measures help to improve the patients’ quality of
life.

Limitations

Several limitations of this study should be acknowl-
edged. First, the retrospective, non-randomised design in-
troduces inherent selection bias. Patients who received psy-
chological counselling may have differed from those who
did not in unmeasured variables such as motivation, family
support, or baseline neurological status, despite the GCS
adjustment. Second, the single-centre design limits gener-
alisability. Third, the lack of objective biomarkers (e.g.,
antidiuretic hormone [ADH] levels, detailed fluid balance
records) and medication adherence monitoring prevents a
definitive mechanistic explanation for the observed serum
sodium improvement. Fourth, the short-term observation
period (hospitalisation to discharge) cannot capture long-
term psychological or functional outcomes. Fifth, the psy-
chological counselling treatment, although structured, was
not manually controlled, and inter-provider variability may
exist. Therefore, the findings should be interpreted as ex-
ploratory and hypothesis-generating rather than confirma-
tory. Prospective, multicenter, randomised controlled trials
are needed to validate the observed associations. Addition-
ally, the specific subtypes of hyponatremia (e.g., syndrome
of inappropriate antidiuretic hormone secretion [SIADH]
vs. cerebral salt‑wasting syndrome [CSWS]) were not sys-
tematically recorded.
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Conclusions

This retrospective study found that TBI patients with
hyponatremiawho received systematic psychological coun-
selling in addition to tolvaptan treatment showed bet-
ter serum sodium stability, lower depression and anxiety
scores, and higher self-efficacy and quality of life scores
compared with those receiving tolvaptan treatment alone.
These findings suggest a potential association between the
combined approach and improved psychological and phys-
iological outcomes. However, given the retrospective de-
sign, causal conclusions cannot be drawn. The combined
strategy may warrant further investigation in prospective,
randomised controlled trials to validate its clinical value.
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