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Background: Antipsychotics are associated with side effects like weight gain, obesity, and menstrual disorders in Women, which can
reduce treatment compliance and increase cardiovascular, metabolic risks, dementia, and other chronic diseases, as well as increase
mortality, and reduce the quality of life in patients. Data on these effects in Vietnam are limited. This study evaluated changes in body
weight, BMI, menstrual cycle, and metabolic syndrome components among female schizophrenic inpatients treated with
antipsychotics.

Methods: A total of 60 female patients were treated with antipsychotics for at least 3 months before admission. The indicators to be
examined, such as weight, BMI, waist circumference, menstrual cycle, blood pressure, and some laboratory tests, including fasting
blood sugar, triglycerides, HDL cholesterol, were measured at two points: at baseline and after a 12-week follow-up period.
Results: Following 12 weeks of observation, the study participants exhibited significant increases in body weight and BMI as well as
prevalence of amenorrhea compared to baseline (p<0.05). Additionally, the proportion of patients with a waist circumference > 80 cm
rose significantly from baseline. Conversely, the number of patients with HDL-C levels <50 mg/dL decreased significantly compared
to baseline.

Conclusion: This study showed an association between increased weight, BMI, and amenorrhea with the use of antipsychotic
medications. After 12 weeks of follow-up, the rate of components of metabolic and cardiovascular diseases also increased significantly
compared to the baseline. This result is consistent with previous studies. Therefore, in psychiatric clinical practice, physicians should
pay attention to these undesirable effects to have appropriate management strategies for patients.
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Introduction

Antipsychotics are the most commonly prescribed psychotropic medications in the treatment of mental disorders,
especially schizophrenia. In addition to their therapeutic effects, antipsychotics also have side effects. Overweight and
obesity are among these side effects, especially with atypical antipsychotics.! Hakami et al studied 395 patients divided
into 2 groups, group 1 used antipsychotics without metformin, group 2 included 86 patients using antipsychotics with
metformin, the authors found that in group 1, the rate of weight gain was 64.4% and in group 2 was 38.37%.% Torres et al
studied 244 patients with a first psychotic episode treated with antipsychotics. They found that after 3 years of follow-up,
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the rate of metabolic syndrome in the patient group increased from 6.6% at baseline to 18.3%, while the rate in the
control group was 5.4% and 8.1%, respectively.® The rate of metabolic syndrome in Corell’s study was 37.3% among 367
patients treated with second-generation antipsychotics.* Overweight and obesity in patients elevate the risk of cardio-
vascular diseases, metabolic syndrome, type 2 diabetes, dementia, and other chronic diseases, as well as increase
mortality, reduce the quality of life in patients. In women, the risk of overweight and obesity could be heightened due
to physiological and endocrine factors, including hormonal changes during the menstrual cycle, pregnancy, and
menopause. In addition, women tend to accumulate more central fat than men, increasing the risk of abdominal obesity.
In addition to weight gain and obesity, menstrual disorders, including amenorrhea due to antipsychotics, were also
common among women. Savarimuthu et al confirmed the role of antipsychotics in causing amenorrhea in female
psychotic patients, and the authors identified factors associated with amenorrhea as antipsychotic use for more than 2
years and treatment by risperidone.’ Literature and many studies have shown that antipsychotics that antagonize
dopamine receptors in the tuberoinfundibular and limbic systems increase blood prolactin levels, which is the main
mechanism for causing menstrual disorders in female patients.®” The combination of antipsychotic use and these gender
factors poses a major challenge in the management of mental health and overweight in female patients.

The relationship between schizophrenia and metabolic disorders is complex, as psychiatric symptoms may exacerbate
these side effects. Negative symptoms, such as reduced motivation and social withdrawal, and cognitive impairments
common in schizophrenia can lead to sedentary lifestyles, poor dietary habits, and irregular daily routines, all of which
contribute to weight gain and metabolic syndrome. Conversely, metabolic abnormalities such as weight gain, dyslipide-
mia and diabetes mellitus, may influence cognitive and social functioning, potentially exacerbating psychiatric symp-
toms. For instance, Sayed et al (2023) found that total cholesterol and triglyceride levels were negatively correlated with
social cognition in psychotic patients, suggesting that metabolic changes may be influenced by the severity of psychiatric
symptoms.® These factors, combined with the pharmacological effects of antipsychotics, may amplify the risk of obesity
and related complications, necessitating a comprehensive approach to patient care that addresses both mental and
physical health.

In Vietnam, data on overweight, obesity, and menstrual disorders among female patients using antipsychotics are
limited. Currently, in the databases available on the internet, we have not found any studies reporting the effects of
antipsychotic medications on patients’ weight, BMI, or menstrual cycles. Assessment of the impact of antipsychotics on
the change of weight, obesity, and amenorrhea in these participants plays an important role in developing timely
prevention and intervention strategies. Based on the above situation, this study was conducted to evaluate the change
of weight, BMI, and amenorrhea as well as several laboratory tests among female inpatients using antipsychotics, thereby
proposing effective management and health care measures for this group of participants.

Subjects and Methods

Subjects

The study population consisted of female schizophrenic inpatients over 18 years old at Tien Giang Psychiatric Hospital,
Vietnam, from May 2023 to May 2024 who had been prescribed antipsychotics for at least three months before
admission. To provide further detail on pretrial antipsychotic use, medical records were reviewed to confirm the types
and duration of antipsychotics used prior to enrolment; however, specific details such as exact dosages were not
uniformly available due to variability in pretrial records. These patients or guardians agreed to participate in the study
after being fully explained about the research procedure and signing a consent form. Participants were selected using
a non-probability, consecutive, convenience sampling approach. Exclusion criteria encompassed pregnant or lactating
individuals, primary amenorhea, those with severe liver or kidney dysfunction, patients with cancer or significant
cognitive impairment precluding interview participation, and those concurrently using other psychotropic medications,
such as mood stabilizers or antidepressants, during the treatment period. Based on these criteria, a total of 60 inpatients

were enrolled during the study period.
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Methods

This was a 12-week longitudinal prospective study. We assessed the weight, BMI, and amenorhea of the patients at two
time points: at baseline (T0) and 12 weeks later during follow-up (T1). To classify overweight and obesity, we use the
IDI and WPRO standards based on BMI for Asians as follows: underweight BMI <18.5 kg/m* normal: BMI = 18.5
—22.9 kg/m?, overweight: BMI = 23-24.9 kg/m? and obese: BMI from 25 kg/m? or higher. Amenorrhea is defined as the
absence of menstruation for at least 90 days. In addition, some biochemical tests and clinical indicators were also
measured, such as blood pressure, waist circumference, fasting blood glucose (FBG), triglycerides, and HDL-C at
baseline and after 12 weeks of follow-up. The results of biochemical tests were statistically analyzed in two ways:
method 1 compared the results of biochemical tests according to the classification of the components of metabolic
syndrome, and method 2 compared the mean of test results at 2 time points: baseline and 12 weeks of follow-up. We used
patients’ medical records and a structured questionnaire to survey patient demographic characteristics and previous
medical history. Patients with abnormalities in blood pressure, diabetes, and obesity at the baseline would be consulted
with internal medicine doctors and treated with medications, exercise, and nutrition regimens as prescribed by these
doctors.

Statistical Analysis

All statistical analyses were performed using SPSS version 20.0. For descriptive data, frequencies and percentages were
used. In statistical analysis, we used the McNemar test and the paired #-test to compare the proportions and mean values
of variables at baseline and after 12 weeks of follow-up, respectively. A p-value <0.05 was considered statistically
significant.

Results

Participant Characteristics at the Baseline

The mean age of the participants was 36.83 (min 17, max 53), the mean BMI at the baseline was 22.50 + 2.29, of the 60
patients, 7 patients (11.7%) were classified as obese, 24 patients (40.0%) were overweight, and 1 patient (1.7%) had
amenorhea at baseline. Some clinical characteristics and biochemical test indices at baseline in the study subjects were as
follows: waist circumference > 80 cm (81.7%), blood pressure > 130/85 mmHg (38.3%), triglyceride > 150 mg/dL
(45%), HDL < 50 mg/dL (25%), fast blood glucose > 100 mg/dL (6.7%) (Table 1).

Table | Participant Characteristics

Characteristics n Percentage
The mean age 36.83 £ 8.72 | Min: 17, max: 53
The weight 55.9 £ 6.45
BMI
The mean BMI 22.50 £ 2.29
<18.5kg/m? 4 6.7
18.5-22.9kg/m? 25 41.7
23 — 24.9kg/m? 24 40.0
225kg/m? 7 1.7
Amenorhea | 1.7

(Continued)
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Table | (Continued).

Characteristics n Percentage
Waist circumference 2 80 cm 49 8l1.7

Blood pressure 2 130/85 mmHg | 23 383
Triglyceride 2 150 mg/dL 27 45.0

HDL < 50 mg/dL 15 25.0

Fast blood glucose = 100 mg/dL | 4 6.7

63.3% of patients had used antipsychotics for more than 24 months, 25% of patients used 2 types of antipsychotics,
and olanzapine and risperidone were the two most commonly used antipsychotics, with rates of 48.3% and 65%,
respectively (Table 2).

Compared to the baseline, the weight, the mean BMI, rates of obesity, amenorhea, and waist circumference of 80 cm
or more among study subjects all increased significantly, while the proportion of patients with HDL-C below 50 mg/dL
decreased significantly after 12 weeks of follow-up. Other parameters, such as blood pressure, fasting blood sugar, and
triglycerides, showed no significant change compared to the baseline (Table 3).

The mean values of waist circumference, total cholesterol, HDL-C, LDL-C, and Triglyceride all increased signifi-
cantly, while the mean values of diastolic blood pressure and systolic blood pressure all decreased significantly; only the
average value of blood sugar did not change significantly at 12 weeks of follow-up compared to baseline (Table 4).

To explore factors associated with metabolic syndrome components, we conducted a multivariate regression analysis
examining age, duration of antipsychotic use, and number of antipsychotics used, but no statistically significant
associations were found.

Table 2 Characteristics of Using Antipsychotics
Among Participants

Characteristics n Percentage

Duration of being treated by antipsychotics

<24 months 22 | 36.7

>24 months 38 | 633

Number of antipsychotics being treated

| 45 | 75.0
2 15 ] 25.0
Olanzapine 14 | 233
Risperidone 27 | 45.0
Quetiapine 3 5.0

Clozapine | 1.7

Olanzapine + Risperidone 12 | 20.0

Levomepromazine + Olanzapine | 3 5.0
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Table 3 Changes in Weight, BMI, Amenorhea, Some Clinical Characteristics, and
Biochemical Tests (Being Classified According to the Components of Metabolic
Syndrome) at 12-Week Follow-Up Compared with Baseline

Characteristics Baseline At 12 Week Follow Up | p value

The Weight 559+ 645 | 60.08 +7.38 <0.001

The mean BMI 22.50 £ 229 | 24.19 £ 2.70 <0.001

BMI category

<18.5kg/m? 4 (6.7) 1 (1.7) <0.001

18.5-22.9kg/m> 25 (41.7) 18 (30.0)

23 — 24.9kg/m? 24 (40.0) 12 (20.0)

225kg/m? 7(11.7) 29 (48.3)

Amenorhea No | 59 (98.3) 45 (75) <0.05
Yes | | (1.7) 15 (25%)

Waist circumference = 80 cm No | Il (18.3%) 2 (3.3%) <0.05
Yes | 49 (81.7%) 58 (96.7%)

Blood pressure = 130/85 mmHg | No | 37 (61.7%) 46 (76.7%) >0.05
Yes | 23 (38.3%) 14 (23.3%)

Triglyceride = 150 mg/dL No | 33 (55.0%) 30 (50%) >0.05
Yes | 27 (45.0%) 30 (50.0%)

HDL-C < 50 mg/dL No | 45 (75.0%) 56 (93.3%) <0.01
Yes | 15 (25.0%) 4 (6.7%)

Fast blood glucose = 100 mg/dL | No | 56 (93.3%) 56 (93.3%) >0.05
Yes | 4 (6.7%) 4 (6.7%)

Table 4 Mean Changes in Waist Circumference, Biochemical Tests, and Blood

Pressure at Baseline and After 12 Weeks of Follow-Up

Indicators At Baseline (T0) | At 12 Week Follow Up | P value
Waist circumference 82,78 + 4,14 89,20 + 6,27 < 0.001
Systolic blood pressure 122,17 + 8,85 119,33 £ 10,87 0,031
Diastolic blood pressure | 81,0 + 8,38 76,83 + 9,65 0,002
Triglyceride 127,67 + 45,77 182,15 = 140,96 0,001
Total Cholesterol 170,21 + 27,76 194,81 + 42,68 < 0.001
HDL - C 52,93 £ 10,09 56,04 + 3,88 0,015
LDL-C 101,59 + 27,22 116,71 £ 33,10 < 0.001
Fast Blood Glucose 91,49 £ 11,97 91,29 £ 36,25 0,952
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Discussion

The results in our Table 1 showed that at the baseline time, 49 patients (81.7%) had a waist circumference of 80 cm or
more, 24 patients (40%) were overweight, and 7 patients (11.7%) were obese. In our selection criteria, patients had to
have used antipsychotics 3 months before admission, so these effects could also be caused by previous use of
antipsychotics. Furthermore, patients with schizophrenia may have negative symptoms, so a lack of exercise, an
unbalanced diet, and irregularity can also lead to these manifestations. For these patients, right from the time of
admission, we consulted with endocrinology, metabolism, and nutrition experts to advise on treatment drugs, exercise,
and nutrition regimens for the patients.

The effects of antipsychotics, especially second—generation medications, on weight gain, obesity, and metabolic
syndrome have been demonstrated by many researchers.””'' Ye et al in a systematic review found that antipsychotics
cause overweight, metabolic syndrome, and obesity through various mechanisms such as genetics, effects on the central
nervous system, neuroendocrine system, and even the gut microbiota.'”> Mortimer Katherine et al, in a mini-review
article, reported a 3-fold increased risk of metabolic syndrome in people using antipsychotics.'® In a systematic review
and meta analysis, Pillinger et al found that with weight change, including 83 studies with 18,750 patients, weight gain
was demonstrated in patients using brexpiprazole, risperidone and paliperidone, quetiapine, iloperidone, sertindole,
olanzapine, zotepine, and clozapine, of which clozapine caused the most weight gain. Also in this study, when comparing
with placebo on BMI change, the authors found that drugs that significantly increased BMI compared with placebo
included lurasidone, risperidone and paliperidone, quetiapine, sertindole, clozapine, and olanzapine. Of these, olanzapine
was the drug that increased BMI the most.'* Our study results in Table 3 on weight change and BMI were also consistent
with the study results of other authors. Prevalence of patients with BMI >25 kg/m? increased from 7 patients (11.7%) at
baseline to 29 patients (48.3%) at 12 weeks of follow-up. In our study, 39 patients were treated with risperidone and 29
patients were treated with olanzapine (either monotherapy or in combination). The literature has shown that second-
generation antipsychotics are associated with a risk of weight gain.'> However, in our study, only one patient used
clozapine, limiting our ability to assess its specific impact on weight gain and metabolic changes. While we reported an
increased prevalence of metabolic syndrome components as a risk factor for cardiovascular diseases, the short-term
changes observed over 12 weeks may not directly lead to cardiovascular events but contribute to long-term cardiovas-
cular risk."> Furthermore, non-pharmacological factors, such as improvements in psychiatric symptoms and the struc-
tured environment of inpatient care (eg, regular meals and reduced agitation), may also contribute to metabolic changes,
such as increased appetite or weight gain, independent of antipsychotic effects. Due to the absence of longitudinal data on
psychiatric symptom severity in our study, we could not directly analyse the relationship between symptom improvement
and metabolic outcomes. The side effect of weight gain of antipsychotic drugs occurs not only in adults but also in
adolescents. Taylor et al studied 119 children aged 8-19 years with a diagnosis of schizophrenia and schizoaffective
disorder treated with molindone, risperidone and olanzapine and found that after 8 weeks, the mean weight gain was 0.74
+3.51 kg, 4.13 + 3.79 kg, 7.29 + 3.44 kg compared to baseline for molindone, risperidone and olanzapine, respectively.'®
In our study, all patients were taking second-generation antipsychotics, with 3 patients (5%) taking a second-generation
antipsychotic in combination with a first-generation antipsychotic (levomepromazine combined with olanzapine)
(Table 2). Kalebie et al analyzed 25 studies with 4064 patients treated with antipsychotics in Africa and found that the
prevalence of metabolic syndrome was 22% and that risk factors were female sex, older age, and increased BML'” Other
meta-analyses have confirmed these results. A multi-treatment meta-analysis by Leucht et al found that all antipsychotics
except haloperidol, lurasidone, and ziprasidone were associated with weight gain.'® Olanzapine and zotepine were
significantly more associated with weight gain than the other drugs'® In addition, changes in weight, BMI, and some
components included in the diagnostic criteria for metabolic disorders, including a waist circumference of 80 cm or more
and HDL-C <50 mg/dL, also changed significantly at 12 weeks of follow-up compared to baseline (Table 3). Similarly,
Pillinger et al also found that antipsychotic drugs had significant effects on changes in the concentrations of total
cholesterol, triglycerides, HDL-C, LDL-C and glucose concentration; olanzapine and clozapine were shown to be most
commonly responsible for these effects.'* Our study results in Table 4 showed that the average of waist circumference,
triglycerides, total cholesterol, LDL-C, and HDL-C all increased significantly at 12 weeks of follow-up compared to
baseline. Meanwhile, the average values of systolic blood pressure and diastolic blood pressure decreased significantly,
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and fast blood glucose remained unchanged at 12 weeks compared to baseline. The reason for this result is that blood
pressure is monitored daily, so when we detect any patient with signs of hypertension, we consult with an internal
medicine doctor and use medication to treat hypertension for the patient. The medication used in these patients was
calcium channel blockers such as amlodipine. The mechanism of weight gain, obesity, and changes in metabolic
syndrome components has been established through many studies. Weight gain with antipsychotics is thought to be
due to their effects on serotonin 5-HT2A and 5-HT2C, dopamine D2 and D3, histamine H1, and muscarinic M3
receptors. The degree of weight gain varies among antipsychotics depending on their affinity for these receptors.
Antipsychotics also affect neuropeptides involved in appetite control and energy metabolism. Leptin and adiponectin,
adipokines produced in white adipose tissue, have been linked to antipsychotic-induced weight gain. Increased leptin and
decreased adiponectin have been found in patients treated with short-term and long-term olanzapine.” As mentioned
above, patients with obesity, hyperglycemia, and overweight were consulted with endocrinologists and nutritionists to
receive appropriate medication and lifestyle, and diet treatment. However, the proportion of patients with a waist
circumference of 80 cm or more continued to increase, and other bilanlipides indices also changed in a negative direction
at the 12-week follow-up period (Table 4). This may be due to several reasons. First, reducing waist circumference
requires regular and persistent exercise, which is difficult to do with schizophrenic patients in the acute phase, regardless
of whether they have negative or positive symptoms. The second reason may be that the continued effects of
antipsychotics cause weight and metabolic problems in patients who have not shown these signs at the beginning.
These reasons are clearly demonstrated by the results of Table 3. Weight changes, obesity, and components of the
metabolic syndrome during treatment with antipsychotic drugs increase the risk of cardiovascular and metabolic diseases
in patients, increasing mortality. Cardiometabolic diseases are often associated with a high risk of cognitive and social
function impairment in psychotic patients. Sayed S.E in a case-control study of 150 psychotic patients and 120 healthy
controls found that total cholesterol and triglyceride levels were negatively correlated with the interpersonal domain of
social cognition and total cholesterol levels were positively correlated with the total score of social function.® In addition,
for women, appearance is important, so being overweight or obese affects the self-esteem and confidence of schizo-
phrenic patients who already have many complexes and stigmas due to the mental illness itself, which can lead to
depression, reduced quality of life, non-compliance with treatment, and even suicide. Therefore, in clinical practice,
psychiatrists also need to detect these problems early and work in a multidisciplinary team to support and resolve these
problems for patients early, improving the above consequences.

In addition to changes in weight, BMI, and some components of metabolic syndrome, our study results in Table 3 also
showed a statistically significant increase in amenorrhea in the study subjects at 12 weeks of follow-up compared to
baseline, with rates of 25% and 1.7%, respectively. Many previous studies have also shown a relationship between
menstrual disorders, including amenorrhea, and the use of antipsychotics. Bo et al studied 161 female schizophrenic
patients who were evaluated at baseline after 6-8 weeks of treatment with risperidone and followed up for 52 weeks.
They found that at baseline, the rate of menstrual disorders included 14.3% irregular menstruation, 6.8% oligomenorrhea,
and 5% amenorrhea. At 52 weeks of follow-up, the rate of menstrual disorders was 37.9%.'” Madhusoodanan et al
reported that the rate of amenorrhea among female patients treated by risperidone ranges from 1-10%.2° Murke et al,
reported that among 113 women receiving antipsychotics with menstrual dysfunction, 15 (30%) had amenorrhea and the
rest 70% were oligomenorrhea.”’ The mechanism of menstrual disorders, including amenorrhea, in patients using
antipsychotics is thought to be due to the effect of antipsychotics on dopamine receptors in the pituitary infundibulum,
causing hyperprolactinemia.”> Shettima F.B studied 209 schizophrenic patients using antipsychotics and found that the
rate of increased prolactin levels was 45.9%. The rate of increased prolactin in the group using typical and atypical
antipsychotics was 51.5% and 25.0%, respectively.”® Several authors have found that risperidone is one of the
antipsychotics most commonly associated with amenorrhea.”* Takechi et al found that among patients treated with
antipsychotics, those with menstrual disorders had serum prolactin levels 2-fold higher than those without menstrual
disorders, and 70% of menstrual disorders were treated with risperidone.”> In our study, the rate of risperidone use was
highest, with 27 patients (45%) using it alone and 12 patients (20%) using it in combination with olanzapine (Table 2).
Increased prolactin secretion due to antipsychotic use, in addition to causing menstrual disorders including amenorrhea,
also leads to galactorrhea in women even when not breastfeeding, reduces sexual function, thereby reducing the quality
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of life of patients.”® However, there have been studies that do not support a role for increased prolactin in causing
amenorrhea in women taking antipsychotics.?” Chen et al studied 62 women with a first psychotic episode who had not
previously used antipsychotics and were followed up after 12 weeks of risperidone treatment and found that serum
prolactin levels increased fourfold in women of childbearing age. But there was no difference between the amenorrhea
group and the age-matched non-amenorrhea group. In contrast, low estradiol levels before treatment were a risk factor for
the development of amenorrhea after 12 weeks of risperidone treatment.?’

Side effects on weight, metabolism, and menstrual disorders are all major causes of non-compliance with treatment in
patients, increasing the rate of relapse, re-hospitalization, and difficulty in controlling psychiatric symptoms in patients.
For these reasons, this study is necessary to detect unwanted effects early, have appropriate management and treatment
strategies for patients using antipsychotic drugs, especially for female patients.

Strengths and Limitations

Our study is one of the first to add data on the effects of antipsychotics on weight, metabolism, and menstrual disorders,
which seem to be lacking in the Vietnamese community. In addition, we want to prioritize improving the health of
women, a group that is still disadvantaged in East Asian culture. Despite these strengths, our study has several
limitations. First, the small sample size (n=60) may have limited the statistical power to detect significant associations
in our multivariate regression analysis, which was conducted to explore factors associated with metabolic syndrome (eg,
age, duration of antipsychotic use, and type of antipsychotic) but yielded no statistically significant results, leading to its
exclusion from the manuscript. Second, detailed pretrial antipsychotic use history, such as exact dosages, was not
uniformly available due to variability in medical records, restricting our ability to fully assess its impact. Third, the
absence of longitudinal psychiatric symptom data prevented analysis of the relationship between symptom improvement
and metabolic outcomes. Finally, the 12-week follow-up period was relatively short, and the use of multiple antipsycho-
tics without uniform treatment protocols may have introduced variability. To address these limitations, we recommend
future studies with larger sample sizes, longer follow-up periods, standardized antipsychotic regimens, comprehensive
pretrial medication histories, and longitudinal assessments of psychiatric symptoms.

Conclusion

This study showed an association between increased weight, BMI, and amenorrhea with the use of antipsychotic
medications. After 12 weeks of follow-up, the rate of components of metabolic and cardiovascular diseases also
increased significantly compared to the baseline. Non-pharmacological factors, such as improved psychiatric symptoms
and the structured inpatient environment (eg, regular meals), may also influence these metabolic outcomes, though our
study could not assess the relationship with psychiatric symptom improvement due to the absence of longitudinal
symptom data. Only one patient used clozapine, limiting our ability to evaluate its specific effects. These findings
highlight the need for early detection and multidisciplinary management strategies, including endocrinology and nutrition
consultations, to mitigate weight gain, metabolic disorders, and menstrual irregularities in female schizophrenic patients.
Future research should incorporate larger sample sizes, longer follow-up periods, standardized antipsychotic regimens,
and longitudinal assessments of psychiatric symptoms to better understand their interplay with metabolic changes and
inform comprehensive treatment approaches.
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