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Abstract : Patients with schizophrenia have a higher risk of early death, an average life expectancy 10-25 years
lesser, and higher risk of frailty than the general population. This study aimed to determine the relationship be-
tween A Body Shape Index (ABSI), body mass index (BMI), chlorpromazine (CP) equivalent dose, and blood urea
nitrogen to creatinine (BUN/Cr) ratio in hospitalized patients with chronic schizophrenia, with pre-frailty/frail-
ty, and age <65 years. The Shapiro-Wilk test was used to analyze normality. Non-parametric methods were used
for analysis. The study included 67 of 175 patients with chronic schizophrenia who were hospitalized and eligible
for inclusion. Sixty-one patients were diagnosed with pre-frailty or frailty. Among the participants, 68.9% were
pre-frailty, 31.1% were frailty, and 63.9% were at high mortality risk. Walking speed was significantly less in pa-
tients with frailty, highlighting its role in frailty assessment. The ABSI z-score was negatively correlated with
grip strength, thereby linking abdominal obesity to muscle weakness. The BUN/Cr ratio was also correlated with
grip strength, walking speed, and BMI, suggesting metabolic influences on frailty. Frailty in patients with schizo-
phrenia often occurs at a younger age in patients with schizophrenia than in the general population, and routine
assessment of ABSI z-score and BUN/Cr levels could offer valuable prognostic information. J. Med. Invest. 73:
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INTRODUCTION

Schizophrenia is a chronic mental illness affecting approxi-
mately 1% of the global population (1), with most patients in the
age group of 25-54 years (2). In addition to significant psychoso-
cial challenges, individuals with schizophrenia are at increased
risk of metabolic and physical complications, including insulin
resistance, cardiovascular disease, and poor nutrition (3-5).
These comorbidities contribute to a shortened life expectancy
of 10-25 years (6). Frailty, defined as a “multisystem decline in
the physiologic ability to endure minor environmental stresses
(7),” is often associated with these conditions. Individuals with
schizophrenia are particularly vulnerable to early-onset frailty
(8), which is linked to deteriorating physical health, increased
mortality, and reduced quality of life (9). Nonetheless, data on
frailty in adults with schizophrenia aged <65 years are limited
(10), particularly in long-term care settings.

Frailty develops bceause of an interplay of systemic

inflammation, oxidative stress, metabolic dysfunction, hormonal
dysregulation, and musculoskeletal decline (11). Frailty leads
to various health conditions, such as limitations in activities of
daily living, increased incidence of falls, low quality of life, sleep
disturbances, slow mobility, hearing impairment, and a decline
in cognitive status, nutritional status, functional ability, and
quality of physical health (12, 13). Insulin resistance and obesity
are known contributors, as they promote metabolic dysfunction,
leading to chronic inflammation, muscle wasting, and impaired
strength (14-16). Cardiovascular disease, a leading cause of
death in patients with schizophrenia (3), shares common patho-
physiological pathways with frailty, including oxidative stress
and endothelial dysfunction. Similarly, malnutrition and chronic
inflammation further degrade physical health, increasing vul-
nerability to frailty (10). These overlapping mechanisms should
be assessed in high-risk groups for frailty.

Several assessment tools have been developed over recent
decades for the prompt identification of frailty. One of the most

Abbreviations

The following abbreviations are used in this manuscript :

BUN/Cr ratio, Blood urea nitrogen to creatinine ratio ; BMI, Body
mass index ; WC, Waist circumference ; ABSI, A Body Shape
Index ; CP, Chlorpromazine ; DSM-5, Fifth edition of Diagnostic and
Statistical Manual of Mental Disorders ; BUN, Blood urea nitro-
gen ; Cr, Creatinine ; CHS, Cardiovascular Health Study ; Revised
J-CHS criteria, Revised Japanese version of the Cardiovascular
Health Study criteria

Received for publication April 21, 2025 ; accepted July 25, 2025.

Address correspondence and reprint requests to Toshiya Akiyama,
Department of Nursing, Kawasaki University of Medical Welfare,
Okayama 701-0193, Japan and E-mail : aki.5.toshi.2@gmail.com

The Journal of Medical Investigation Vol. 73 2026



The Journal of Medical Investigation Vol. 73 February 2026

widely recognized and established methods is the physical frail-
ty phenotype, as described by Fried et al. (17). The potential of
serum biomarkers for inflammation (11) and general laboratory
indices, such as blood urea nitrogen to creatinine (BUN/Cr)
ratio, has been documented (18). The BUN/Cr ratio is a valuable
tool for evaluating frailty-related risks, particularly in older
populations (19-21). These markers offer insights into protein
metabolism, renal function, and nutritional status, and are
therefore relevant for frailty assessment in psychiatric patients.
Elevated BUN levels (19, 20) are strongly associated with higher
in-hospital mortality, even after adjusting for kidney dysfunc-
tion. Because frail individuals frequently exhibit metabolic
alterations and muscle wasting, BUN/Cr variability may reflect
accelerated catabolism in patients with schizophrenia, particu-
larly those with progressive physical impairment. Since BUN is
a byproduct of protein metabolism, its elevation may indicate re-
duced renal clearance and increased muscle degradation, which
are frequently observed in frailty.

Physical frailty and sarcopenia show extensive clinical simi-
larities (22). In particular, BUN/Cr ratio and the risk of sarcope-
nia are associated with the skeletal muscle area index (23) and
grip strength (24). These findings suggest that BUN/Cr ratio
may serve as a useful screening index for physical frailty (25).

Both general obesity, characterized by a high Body Mass
Index (BMI), and abdominal obesity, defined by an increased
Waist Circumference (WC), elevate the risk of frailty in older in-
dividuals (26). Recently, the A Body Shape Index (ABSI) z-score,
derived from ABSI, which evaluates health impacts based on
body shape (height, weight, and WC), has gained attention as
a superior mortality risk indicator associated with obesity com-
pared with BMI (27). ABSI is also correlated with mortality as
a result of diabetes, metabolic syndrome, and cardiovascular
disease (28, 29). Furthermore, low grip strength, high ABSI
z-score, and increased mortality risk have been previously cor-
related (30).

Metabolic syndrome further increases the risk of physical
inactivity in patients with schizophrenia (31). The mortality risk
may also be influenced by the side effects of antipsychotic drugs
because antipsychotic medications cause movement disorders,
sedation, and weight gain, which are associated with sudden
death (32).

Clinically significant weight changes often occur as side ef-
fects of antipsychotic drugs (33). However, the underlying mech-
anism is unknown (34).

Hence, it is critical to determine the relationship between
antipsychotic medication use and WC, ABSI z-score, and BMI.
However, no previous study has examined these relationships.

ABSI is a more reliable predictor of frailty than BMI
(35) ; however, few studies have explored its relationship with
physical frailty in adult patients with schizophrenia. Individuals
with schizophrenia often face nutritional challenges due to inad-
equate self-care, lack of food preparation skills, and unhealthy
lifestyle. Despite this, nutritional deficiencies in this population
are frequently overlooked, though chronic conditions, including
mental health disorders, can severely impact the quality of life
(36, 37). Growing evidence suggests that improved nutrition
may support mental well-being and aid in managing psychiatric
disorders (38).

This study aimed to determine the relationship among ABSI,
BMI, chlorpromazine (CP) equivalent doses, and BUN/Cr
ratio in hospitalized patients having chronic schizophrenia
with pre-frailty and frailty and aged <65 years. Specifically, we
sought to answer three research questions to address the main
research objective.

1. What is the ABSI z-score-based mortality risk among patients
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with pre-frailty and frailty having chronic schizophrenia?

2. Is there a significant difference in the ABSI z-score, BMI, CP
equivalent doses, walking speed, grip strength, and BUN/Cr
ratio between patients with pre-frailty and frailty having chronic
schizophrenia?

3. Are there significant paired relationships among ABSI
z-score, BMI, CP equivalent doses, walking speed, grip strength,
and BUN/Cr ratio in hospitalized patients with pre-frailty and
frailty, aged <65 years, and having chronic schizophrenia?

4. What is the relationship between obesity and atypical anti-
psychotic use?

MATERIALS AND METHODS
Study Design

This observational, cross-sectional study was reported using
the Strengthening the Reporting of Observational Studies in
Epidemiology checklist (39). Data were collected between May 18
and December 28, 2024.

Setting

The study was set in Mifune Hospital in Japan, which was
founded in 1953, and is a 328-bed psychiatric hospital. It has
departments of psychiatry, internal medicine, dentistry, and oral
surgery.

Participants

Participants who fulfilled the following eligibility criteria were
recruited for this study. Of the 175 patients with chronic schizo-
phrenia, 67 were hospitalized and eligible for study inclusion.
However, 102 patients were excluded from the analysis due to
severe mental symptoms, such as delusions, which prevented
them from undergoing a frailty assessment or having their waist
circumference measured (N = 98) or blood drawn (N = 92).

Of the 67 patients, 61 patients (31 male, 30 female) were diag-
nosed with pre-frailty or frailty. Six subjects were excluded from
the analysis because they were not evaluated as frailty.

Inclusion Criteria

Schizophrenia is associated with an increased risk of mortal-
ity and physical comorbidities, which suggests that the frailty
process may be accelerated in affected individuals (40). However,
the prevalence and prognostic influence of frailty status in adults
with schizophrenia are not well understood (41). This study
focused on inpatients diagnosed with schizophrenia according
to the fifth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) and ranging in age from 20 to 64.

Exclusion Criteria

The exclusion criteria were designed to ensure participant
safety and to maintain the focus of the study on pre-frailty and
frailty.

1. Participants with severe mental disorders other than schizo-
phrenia, as defined by the DSM-5 criteria (delusional, bipolar
and related, depressive, neurodevelopmental, substance-related
and addictive, or personality disorders).

2. Participants with co-existing conditions that would prevent
full participation in the study (cerebrovascular disease, stroke
or other neurological diseases, cancer, dehydration, reduced
blood flow to the kidneys, congestive heart failure, gastrointes-
tinal bleeding, urinary tract obstruction, acute kidney injury, or
chronic kidney disease).

3. Participants with pacemakers, implantable cardioverter de-
fibrillators, and cardiac resynchronization therapy defibrillators.
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Measurements
Demographics

Data pertaining to age and sex were retrieved from the partic-
ipants’ medical records.

ABSI z-scores

The standardized value of the ABSI z-score [WC/(BMI 2/3
*m 1/2 )], an index of abdominal obesity independent of BMI, is a
strong predictor of frailty (35).

Cox proportional hazard modeling for assessing mortality
risk was used with ABSI z-score quintiles considered as pre-
dictors. Hazard ratios are relative to the middle quintile. The
ranges in parentheses are 95% confidence intervals. The ABSI
z-score allows classification of patients into health risk groups.
The between-quintile cutoff points for ABSI z-scores are as
follows : <0.868, very low ; between 0.868 and 0.272, low ; be-
tween -0.272 and +0.229, average ; between +0.229 and +0.798,
high ; and >+0.798, very high risk (30).

There is no consensus on the optimal anatomical position for
WC measurement. Measurement around the navel is less accu-
rate than measurement at the midpoint between the last palpa-
ble rib and the iliac crest, but is more convenient for large-scale
health screening (42, 43). In addition, approximately one third of
patients with schizophrenia and frailty have a BMI >30 kg/m?
(44). Palpating the bones is difficult in such patients. Therefore,
we measured WC at the umbilical circumference.

Frail patients have significantly higher WC, body fat mass,
and body fat percentage than non-frail patients and non-frail
patients have significantly higher skeletal muscle mass and total
body water than frail patients. Individuals with a normal BMI
but a large WC, measured at the abdominal circumference, are
at a high risk of frailty (45, 46).

BMI

BMI is calculated using a person’s height in meters and weight
in kilograms using the following formula : BMI = kg/m?.

CP Equivalent Doses

The types and doses of atypical antipsychotics were also
recorded. The types of medications included olanzapine, risper-
idone, aripiprazole, ziprasidone, clozapine, amisulpride, queti-
apine fumarate, and paliperidone extended-release tablets. The
daily doses of the prescribed antipsychotic drugs were converted
to the equivalent daily dose of CP per 100 mg, based on the inter-
national consensus (47, 48).

The recommended daily limit for CP equivalents is 400 mg
(49) or 600 mg per day (50). However, a dosage above 1,000
mg of CP equivalents per day is considered high (51). Thus,
CP equivalents were classified into three groups : Group 1: CP
<400 ; Group 2 : CP >400 ; and Group 3 : CP >1,000.

BUN/Cr Ratio

The BUN/Cr ratio is an indicator of muscle wasting, and since
a BUN/Cr ratio >10 is associated with the prognosis of frailty, we
considered BUN/Cr ratio >10 as abnormal (24).

Walking Speed

Using a gait analysis system (manufactured by NEC), we
measured the walking speed of patients walking at a normal
pace over a distance of approximately 6 meters.

Grip Strength

Muscle strength was measured by using a digital grip dy-
namometer (T. K. K. 5401 ; Takei Scientific Instruments, Co.,
Ltd., Niigata, Japan). Grip strength was used as an indicator of
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muscle weakness, the cutoff for which was defined for men and
women at a grip strength of 26 and 18 kg, respectively. The mean
grip strength was calculated for each hand.

Physical Frailty and Mortality Risk :

The revised Japanese version of the Cardiovascular Health
Study criteria (revised J-CHS criteria) is used to assess frailty
based on the presence of three or more out of five assessment
items (unintentional weight loss, muscle weakness, exhaustion,
walking speed, and physical activity) (17, 52, 53). Objective data
were determined by weight loss (2-3 kg weight loss in 6 months),
muscle weakness (grip strength <26 kg for men and <18 kg
for women), and walking speed (normal walking speed of less
than 1.0 m/s). For the walking speed assessment, a space was
prepared for walking 11 m in a straight line (5 m measurement
walkway and 3 m auxiliary walkways in front and behind), and
the walking speed over 5 m was measured (54).

Statistical Method

The variables were first described based on their measure-
ment levels. The Shapiro—Wilk test was used to analyze nor-
mality. Owing to the small sample size, non-parametric methods
were used to describe the variables (i.e., frequencies with per-
centages for categorical variables and medians with minimum
to maximum values for continuous variables). The following
methods were used to answer research questions 1-4 : 1) Cross
tabulation ; 2) Mann-Whitney U test ; 3) Spearman’s correlation
coefficient ; and 4) Kruskal-Wallis test with Dwass-Steel-Critch-
low-Fligner pairwise comparisons.

All statistical analyses were performed using the Jamovi
Statistical Software Version 2.4.11.0 (55). For all analyses, sta-
tistical significance was defined as p<0.05.

Sample Size Calculation

The sample size was calculated using the G*Power software
(ver. 3.1.9.7;) (56). Assuming a one-way analysis of variance be-
tween the three groups with an effect size of 0.42, alpha level of
0.05, and power of 0.80, the required sample size was calculated
as 60.

RESULTS
Descriptive Data

There were 67 eligible participants. Of these, only 61 patients
completed all the tests. The descriptive data for all variables are
presented in Table 1. The median (minimum-maximum) age of
the participants was 52 (21-65) years. Figure 1 provides detailed
information on age distribution of patients. The study sample
was evenly distributed with 31 males (50.8%) and 30 females
(49.2%). Participants had a median height of 162 (144-178) cm,
weight of 63.9 (45-110) kg, WC of 90 (65-118) cm, ABSI z-score
of 0.8 (-3.7-4.9), BMI of 24.6 (17-34.7) kg/m?, and CP equivalent
doses of 750 (75-2382) mg/day.

Mortality risk classification showed that, according to the
ABSI z-score, 50.8% patients were at a very high risk.

For the evaluation items in the revised J-CHS criteria, 19.7%
of patients responded that they felt tired, and 57.4% responded
that they did not perform any physical activity. The median
handgrip strength was 19.3 kg (left) and 20.8 kg (right), and
the walking speed was 0.9 m/s. As a result, 31.1% patients were
evaluated as frailty and 68.9% as pre-frailty. The median BUN
level was 10.9 mg/dL, and the BUN/Cr ratio was 16.

As shown in Table 2, 50.8% of patients had a “very high”
mortality risk, 13.1% had a “high” mortality risk, and a total of
63.9% had a high mortality risk, representing the majority.
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Table 3 shows the variables compared between the pre-frail
and frail groups. Walking speed was significantly less in the
frail group (0.71 m/s [0.25-1.28]) than in the pre-frail group (0.95
m/s [0.28-1.28]) (p<.001). However, no significant differences
were observed in the other variables.

As shown in Table 4, the correlation between the ABSI
z-score, CP equivalent dose, walking speed, mean grip strength,
BUN/Cr ratio, and BMI was evaluated. CP equivalent doses
were not significantly correlated with ABSI z-score and other
indicators. Significant relationships were found between the
ABSI z-score and mean grip strength (p=-0.4, p <.01) and be-
tween mean grip strength and BUN/Cr ratio (p=-0.39, p <.01).
Walking speed was positively correlated with BUN/Cr ratio (p=
0.27, p <.05). BMI was negatively correlated with BUN/Cr ratio
(p=-0.45,p <.001).

Table 5 shows the evaluation of the relationship between obe-
sity indicators (BMI, WC, ABSI, and ABSI Z-score) and atypical
antipsychotics. However, no significant relationship was found.

Table 1. Descriptive data for all variables (N =61)

60 7

501

Age

40 1

301

204

IERESIR I T

Number of patients

Figure 1. Detailed age distribution of patients

Median (minimum-maximum)/

Variables Frequency (%)
Demographics
Age, years 52 (21-65)
Sex
Male 31 (50.8%)
Female 30 (49.2%)
Body composition
Height, cm 162 (144-178)
Weight, kg 63.9 (45-110)
Waist circumference (cm) 90 (65-118)
ABSI z-score 0.8 (-3.7-4.9)

Body mass index, kg/m?
Chlorpromazine equivalent dose, mg/day
Mortality risk by ABSI z-score

24.6 (17-34.7)
750 (75-2382)

Very low 6 (9.8%)
Low 7(11.5%)
Average 9 (14.8%)
High 8 (13.1%)
Very high 31 (50.8%)
Revised Japanese version of the Cardiovascular Health Study criteria
Feeling tired 19.7 (%)
Not doing physical activity 57.4 (%)
Hand grip strength
Left, kg 19.3 (6-41)
Right, kg 20.8 (11.1-46.4)
Walking speed, m/s 0.9 (0.3-1.3)
Frequencies of occurrence of pre-frailty/frailty
Pre-frailty 42 (68.9%)
Frailty 19 (31.1%)
Blood parameters
BUN, mg/dL 10.9 (5.3-34.7)
Cr, mg/dL 0.7 (0.4-1.9)
BUN/Cr ratio 16 (7.3-29.8)

ABSI, A Body Shape Index ; BUN, blood urea nitrogen ; Cr, creatinine
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DISCUSSION

Walking speed was significantly less in patients with frailty,
highlighting its role in frailty assessment. The ABSI z-score
was negatively correlated with grip strength, thereby linking
abdominal obesity to muscle weakness. The BUN/Cr ratio was
also correlated with grip strength, walking speed, and BMI,
suggesting that metabolism influences frailty.

The study sample consisted of participants with a balanced
sex distribution and a median age of 52 year. Pre-frailty was
prevalent in 68.9% of participants, whereas frailty in 31.1%,
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reflecting early-onset frailty in this population. This high prev-
alence of pre-frailty suggests that a subtle physiological decline
may begin earlier in patients with schizophrenia than in the
general population, warranting proactive monitoring and inter-
vention (8).

Based on the ABSI z-score-based mortality index, 63.9% of
participants had “high” or “very high” risk of mortality, empha-
sizing the prognostic value of this index in predicting adverse
outcomes. These findings are consistent with prior research
demonstrating the association between frailty, abdominal obe-
sity, and mortality risk, particularly in populations with chronic

Table 2. Cross-tabulation of pre-frailty, frailty, and mortality risk according to A Body Shape Index z-score

Mortality risk by ABSI z-score

Total
Pre-frailty or frailty Very low Low Average High Very high
Observed 5 5 7 5 20 42
Pre-frailty
% of total 8.2% 8.2% 11.5% 8.2% 32.8% 68.9%
Observed 1 2 2 3 11 19
Frailty
% of total 1.6% 3.3% 3.3% 4.9% 18.0% 31.1%
Observed 6 7 9 8 31 61
Total
% of total 9.8% 11.5% 14.8% 13.1% 50.8% 100.0%
Table 3. Comparison of variables between groups : pre-frail vs. frail
Pre-frail Frail e
(N=42) N=19) Statistics
Median Median
.. . .. . p-value
(minimum-maximum) (minimum-maximum)
Age, years 53.0 (30-65) 50.5 (21-65) 0.4
A Body Shape Index z-score 0.8 (-3.7-4.9) 1.0(-1.2-4.1) 0.7
Body mass index, kg/m? 25.3 (17-34.7) 24.6 (17-32.4) 0.8
Chlorpromazine equivalent dose, mg/day 700 (75-2382) 879 (125-1881) 0.1
Walking speed, m/s 0.95 (0.28-1.28) 0.71 (0.25-1.28) <.001
Mean grip strength, kg 20.6 (11.5-42.1) 19.0 (9-39.1) 0.2
BUN, mg/dL 11.0 (5.3-34.7) 10.7 (6.7-25.6) 0.3
Cr, mg/dL 0.7 (0.4-1.9) 0.7 (0.5-1.1) 0.9
BUNY/Cr ratio, mg/dL 16 (7.3-22) 16.8 (8.4-29.8) 0.3

Mann-Whitney U test, BUN, blood urea nitrogen ; Cr, creatinine

Table 4. Correlation matrix for ABSI z-score, WC, BMI, CP equivalent dose, walking speed, mean grip strength, and BUN/Cr ratio

ABSI z-score wC BMI cp e‘;lgisvealem V‘;’;‘){igg l\gf;‘; g‘:;‘;p
WC, cm 0.5 el —
BMI, kg/m? 0.01 0.81 —
CP dose, mg/day -0.01 0.12 0.14 —
Walking speed, m/s -0.002 -0.16 -0.18 -0.05 —
Mean grip strength, kg -0.4 -0.02 0.11 -0.16 -0.07 —
BUN/Cr ratio 0.03 0.34 045 0.1 027 * -0.39

ABSI, A Body Shape Index ; WC, waist circumference ; BMI, body mass index ; CP, chlorpromazine ; BUN, blood urea nitrogen ; Cr, cre-

atinine ; *p < .05, **p <.01, ***p <.001



The Journal of Medical Investigation Vol. 73 February 2026

17

Table 5. Relationship between chlorpromazine equivalent doses and obesity

Counts % of Total Cumulative %
CP <400 (1) 16 26.2% 26.2%
CP>400 (2) 33 54.1% 80.3%
CP>1000 (3) 12 19.7% 100.0%

df P

Body Mass Index 1.2 2 0.6
Waist Circumference 2.0 2 0.4
A Body Shape Index 1.9 2 0.4
A Body Shape Index (Z score) 0.3 2 0.8

CP : chlorpromazine equivalent doses, Kruskal-Wallis test

illnesses (30).

Frailty is more likely to occur in middle-aged and older adults
who are obese with visceral fat (57, 58). These findings highlight
the prognostic value of the ABSI z-score in predicting outcomes
(35). While previous studies have assessed frailty in the older
population, this study revealed an association between frailty
and visceral obesity and an increased risk of death in patients
with schizophrenia aged 65 or younger.

The ABSI z-score is a superior predictor of mortality risk than
BMI alone (27). The distribution of mortality risk underscores
the vulnerability of patients with chronic schizophrenia to early
physical health decline and mortality (6), which supports the use
of the ABSI z-score as an objective tool for identifying patients
who require close monitoring and targeted interventions (26).

No significant differences were observed in ABSI z-score, CP
equivalent doses, BMI, grip strength, or BUN/Cr ratio between
the pre-frail and frail groups. However, walking speed was sig-
nificantly different between pre-frail and frail groups. This find-
ing is consistent with a prior research suggesting that a slower
walking speed is a hallmark indicator of frailty (17). Further-
more, handgrip strength is a clinically useful indicator of slow
walking, which is detrimental to the health of older adults (59,
60). Functional performance metrics, such as handgrip strength
and walking speed, were significantly impaired in participants
with frailty, consistent with established frailty criteria (60,
61). Reduced muscle strength and slower walking speed reflect
progressive neuromuscular decline, a hallmark of frailty that in-
creases the risk of falls, disability, and loss of independence (60,
61). However, walking speed alone was not an effective measure
of frailty, and other biomarkers should be considered to capture
the multidimensional nature of frailty.

In determining the significant relationships among the vari-
ables, the inverse correlation of BUN/Cr ratio with grip strength
and BMI suggests that metabolic alterations and increased ca-
tabolism may contribute to muscle weakness in frail individuals
(24, 30). This is consistent with reports indicating that elevated
BUN/Cr ratios reflect increased muscle breakdown and poor
nutritional status (23), and body shape and central adiposity are
linked to reduced muscle function (28).

The positive correlation between walking speed and BUN/Cr
ratio may reflect the complex interplay between muscle function
and metabolic processes (62). This may indicate that early-stage
metabolic dysfunction is associated with a decline in physical
performance before overt frailty becomes evident (18). Because
frailty often appears at a younger age in patients with schizo-
phrenia than in the general population, routine assessment of
BUNY/Cr ratio levels could offer valuable prognostic information.

This approach may help guide early interventions to slow physi-
cal decline, reduce progression of frailty, and improve long-term
outcomes.

Patients with chronic schizophrenia and a normal body weight
have higher visceral fat levels than healthy controls (63). Pa-
tients with schizophrenia are more likely to have central obesity
because of metabolic syndrome than the general population (64).
This suggests that central obesity is an important factor in pre-
dicting cardiovascular outcomes and may represent a mortality
risk factor (65).

However, CP equivalent doses did not significantly affect
ABSI z-score, BMI, or WC. A previous study (66) has shown that
age, BMI, and CP equivalent dosage are associated with gender
differences in changes to body composition (e.g., body fat percent-
age, muscle mass, and body water content) related to schizophre-
nia. Future studies should be tailored according to gender.

BMI and WC can be misleading regarding the degree of obe-
sity in individuals with a normal weight (63). Therefore, visceral
obesity and muscle mass loss should be measured using bioelec-
trical impedance analysis, which can quantify body composition
variables.

These findings underscore the need for tailored interventions,
including nutritional management, physical rehabilitation, and
routine frailty screening using BUN/Cr ratio, ABSI z-scores,
and J-CHS frailty index. Implementing these strategies may
help mitigate frailty progression and improve overall health
outcomes in this vulnerable population.

LIMITATIONS AND FUTURE STUDY

Some patients with schizophrenia had difficulty completing
questionnaires all five items of the revised J-CHS criteria
(weight loss, muscle weakness, fatigue, walking speed, and
physical activity). If patients do not cooperate in the assessment,
frailty cannot be assessed. Given the small sample size in this
study, which may have led to false-negative results, a larger pop-
ulation is needed to further identify the associated risk factors.
Future research with larger cohorts is needed to determine the
relationship between CP equivalent doses, ABSI z-score, BMI,
and WC, including visceral fat.

This study focused on patients aged 65 years or younger.
Therefore, we did not compare their data with those of older pa-
tients. Future studies will compare the following groups : young-
er patients (aged 40 years or younger), middle-aged patients
(aged 65 years or younger), and older patients (aged 65 years or
older).
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CONCLUSIONS

This study aimed to determine the relationship among ABSI
z-score, BMI, CP equivalent dose, and BUN/Cr ratio in hospi-
talized patients with chronic schizophrenia and with pre-frailty
and frailty aged <65 years. the following conclusions were
drawn : 1) Concerningly, 63.9% of participants were categorized
of having a “high” or “very high” risk of mortality based on the
ABSI z-score, emphasizing the prognostic value of this index in
predicting adverse outcomes. 2) The high prevalence of pre-frail-
ty suggests that subtle physiological decline may begin earlier
in patients with schizophrenia than in the general population,
warranting proactive monitoring and intervention. 3) BUN/Cr
variability may indicate increased catabolism in patients with
schizophrenia, suggesting a role in frailty-related muscle wast-
ing. 4) Frailty in patients with chronic schizophrenia appears
to affect younger participants to a greater extent than in the
general population. However, the CP equivalent dose was not sig-
nificantly correlated with the ABSI z-score or other indicators.

The findings highlight the importance of monitoring the
ABSI z-score, performing WC measurements, and assessing the
BUN/Cr ratio and BMI to detect frailty and malnutrition. This
approach may help guide early interventions to slow physical
decline, reduce progression of frailty, and improve long-term
outcomes.
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