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Objective

This study aimed to investigate the prevalence of cognitive impairment among patients with major depressive disorder (MDD) hospitalized during the acute phase and to analyze the in-depth association between this cognitive impairment and clinical correlation factors.





Methods

In this cross-sectional study, we recruited 126 patients aged between 18 and 65 years who were diagnosed with MDD. All these patients were inpatients from the Department of Psychiatry at the Second People’s Hospital of Hunan Province. We employed a series of assessment tools, including the Pittsburgh Sleep Quality Index (PSQI), the 16-item Dysfunctional Beliefs and Attitudes about Sleep Scale (DBAS-16), the Pre-sleep Arousal Scale (PSAS), the Morningness-Eveningness Questionnaire (MEQ), the Hamilton Anxiety Rating Scale (HAMA), and the 17-item Hamilton Depression Rating Scale (HAMD-17). The patients were divided into a cognitive impairment group and a non-cognitive impairment group based on their scores on the Montreal Cognitive Assessment Scale (MoCA). Through Spearman’s correlation analysis, we explored the correlation between the total MoCA score and the score of each factor. Additionally, we utilized binary logistic regression analysis to investigate the relationship between cognitive impairment and clinically relevant factors in MDD patients hospitalized during the acute phase and plotted ROC curves to evaluate their clinical efficacy.





Results

In this study, we found that the prevalence of cognitive impairment among MDD patients hospitalized during the acute phase was as high as 63.49%. Through statistical analysis, we observed significant differences between the cognitive impairment group and the non-cognitive impairment group in terms of age, place of residence, education level, and HAMD-17 scores. In the Spearman correlation analysis, we noted the following trends: visuospatial and executive abilities were negatively correlated with the HAMD-17 score (P < 0.05); naming ability was positively correlated with the PSAS score but negatively correlated with the MEQ score (P < 0.05); memory was also negatively correlated with the MEQ score (P < 0.05); attention was negatively correlated with the HAMA score; and abstract cognitive ability was negatively correlated with the MEQ score (P < 0.05). Through binary logistic regression analysis, we further revealed the relationship between cognitive impairment and factors such as living in a rural area (OR = 2.7, 95% CI = 1.083-6.731, P < 0.05), increased age (OR = 1.049, 95% CI = 1.013-1.087, P < 0.01), and the HAMD-17 score (OR = 1.10295, 95% CI = 1.031-11.79, P < 0.01). Additionally, ROC curve analysis demonstrated a significant correlation between the HAMD-17 score and the prediction of cognitive function in MDD patients hospitalized during the acute phase (P < 0.001). Specifically, the AUC for the HAMD-17 score was 0.73, with an optimal cut-off value of 19.5, sensitivity of 70.0%, and specificity of 63.0%. Furthermore, the AUC for age was 0.71, with an optimal cut-off value of 33.5, sensitivity of 59.0%, and specificity of 80.0%.





Conclusions

This study indicates that MDD patients hospitalized during the acute phase have a higher prevalence of cognitive impairment. This phenomenon reflects a significant correlation between clinical factors such as age, sleep-related characteristics, and the severity of depression with cognitive impairment. Therefore, regular assessment of cognitive function in MDD patients and early intervention may be crucial for the treatment and prognosis of the disease.
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1 Introduction

Major depressive disorder (MDD) is a psychiatric disease characterized by persistent depressive symptoms. Its clinical manifestations also include reduced interest, anhedonia, decreased appetite and libido, disinterest in sexual function, and cognitive impairment (1). In extremely severe cases, patients may develop suicidal thoughts or even engage in suicidal behavior, thereby constituting a serious mental disorder. A systematic review indicated that the global annual cumulative incidence of MDD and depressive symptoms ranged from 3.9% to 4.5% (2) In China, the overall prevalence of MDD among the elderly population aged 60 and above was 24.3%, while in the younger population, this proportion was slightly higher, reaching 28.4% (3, 4). This indicates a trend of earlier onset of MDD, which may impose significant economic pressure on families and society.

In addition to affective symptoms, patients with MDD often experience cognitive decline, manifested as impaired attention, memory, and executive function (5). MDD is not only a mental illness but also a significant risk factor for cognitive decline and dementia, with potentially long-lasting effects on patients. For example, a longitudinal study involving 22,789 participants with a 15-year follow-up showed that baseline depressive symptoms significantly elevated the incidence of dementia and cognitive impairment across the entire sample, especially in the younger population (6). Moreover, another long-term follow-up study found that the frequency of MDD episodes was positively correlated with the risk of dementia. A single depressive episode can increase the risk of dementia by 87%-92%, while two or more episodes almost double the risk (7). These findings have significantly heightened awareness of the profound impact MDD can have on cognitive function.

The incidence of cognitive impairment varies across different stages of MDD. In the prodromal and acute phases, the incidence of cognitive impairment is as high as 76.9% to 94.0%. During the remission period, the proportion decreases from 32.4% to 44.0% (8). Although fluctuations in depressive symptoms are closely related to cognitive function, studies have shown that improvements in cognitive function in patients with depression do not completely align with the relief of affective symptoms. Even with significant or partial relief of affective symptoms, the incidence of cognitive impairment can still reach as high as 44.0%. On the one hand, cognitive impairment during the acute phase may indicate the potential for long-term cognitive issues, making patients more likely to experience recurrent episodes of depression in the future. On the other hand, the suicide risk associated with MDD is significantly higher than that of other mental disorders. According to a review, MDD is a significant risk factor for suicide (9). Previous research has indicated that suicidal thoughts or behaviors in MDD patients may be related to cognitive impairment during the acute phase, and diminished cognitive function may further increase the risk of suicide (10). Among adolescents with MDD, cognitive impairment is particularly pronounced, especially in areas such as inhibitory control, verbal fluency, switching ability, attention, and memory. These cognitive impairments contribute to adolescent impulsivity, poor classroom performance, low self-esteem, poor academic and social adjustment, and even an increased risk of suicidal behavior (11).

Early and effective identification and alleviation of cognitive impairment in patients with MDD are crucial for maximizing clinical recovery rates and significantly reducing the risk of suicide throughout the entire treatment process. Currently, although numerous studies have confirmed that some patients with acute MDD may experience varying degrees of decline in language, attention, working memory, verbal memory, processing speed, and executive function, there is still a lack of effective intervention methods in clinical practice (12). A meta-analysis suggested that most antidepressant drugs primarily target the affective symptoms of MDD, such as sadness, hopelessness, despair, and loss of interest, without demonstrating significant effects in improving cognitive functions such as attention, memory, and decision-making (13). Therefore, effectively identifying risk factors for cognitive decline during the acute phase of MDD treatment may become an important strategy for enhancing cognitive function in depressed patients.

Previous studies have demonstrated a strong correlation between depression, sleep disorders, and cognitive function (14). The primary sleep-related symptoms in patients with MDD include difficulty falling asleep, early morning awakening, frequent nighttime awakenings, and vivid dreaming (15). Polysomnography monitoring has revealed that, compared to healthy individuals, MDD patients exhibit abnormal sleep architecture, characterized by reduced slow-wave sleep (SWS), increased rapid eye movement (REM) sleep, and shortened REM sleep latency (16). The decrease in SWS may lead to the overactivation of central and peripheral immune-inflammatory factors, resulting in excessive phosphorylation of β-amyloid and tau proteins in the brain, which can exacerbate neuronal damage (17). Moreover, insufficient sleep in these patients may lead to decreased levels of brain-derived neurotrophic factor (BDNF) and glial cell line-derived neurotrophic factor (GDNF) (18). BDNF, a protein crucial for neuronal survival, development, differentiation, and repair, plays a key role in regulating neuronal structure, plasticity, synaptic connections, and neurotransmitter transmission. Studies have shown that attention, working memory, and information processing speed in the brain are positively correlated with BDNF levels (19, 20). Another study that collected data on cerebrospinal fluid, cognitive abilities, and sleep quality from 1,168 Alzheimer’s patients revealed that shorter sleep duration (< 7 hours) was significantly associated with higher levels of cerebrospinal fluid t-tau and p-tau (19). In summary, poor sleep quality and low sleep efficiency in MDD patients may be key contributors to cognitive impairment.

The circadian rhythm, commonly referred to as the biological clock, typically describes an endogenous 24-hour periodic rhythm that is prevalent in various biological processes (21). In the human body, this rhythm significantly influences sleep-wake cycles and metabolic processes. Research showed that compared to healthy individuals, patients with MDD experienced significant daytime functional impairments in both positive and negative emotions, with symptoms often being most severe in the early morning (22). In a circadian rhythm analysis involving 60 patients with MDD who were in remission, it was found that 35% of the patients identified as morning types, 58.3% as intermediate types, and 6.7% as evening types. These patients generally felt more fatigued in the morning and struggled to perform complex cognitive tasks (23). This suggests that disruptions to the circadian rhythm can negatively impact cognitive function. However, there is limited evidence to suggest a higher degree of excessive wakefulness and erroneous sleep-related cognitive beliefs in MDD patients. Increased bedtime activities, mental rumination, physical discomfort, and incorrect sleep cognitions may contribute to excessive wakefulness, resulting in circadian rhythm disturbances and sleep disorders, which ultimately exacerbate cognitive impairment (24).

There is currently no consensus on the cognitive function of patients with MDD, which is likely closely related to the characteristics of research objects and the inconsistency of research methods. Previous studies have compared the cognitive performance of MDD patients with different characteristics and identified several factors that may affect cognitive function, including increased levels of tumor necrosis factor, interleukin-8, and macrophage inflammatory protein (MIP)-1β in plasma, as well as an elevated body mass index (BMI). These factors may explain the deficits MDD patients experience in processing speed and working memory (25). Additionally, patients with late-onset MDD exhibited more significant deficiencies in memory, verbal fluency, and language and visuospatial abilities compared to those with early-onset MDD (26). However, there are only a few studies that have conducted in-depth evaluations of cognitive function and its associated factors during the acute phase of MDD, which provides us with further motivation for the exploration of this research area. Based on this, we planned to recruit patients with MDD with the aim of evaluating their cognitive function and examining clinically relevant characteristics such as sleep patterns and anxiety levels. The main objective of this study was to reveal the prevalence of cognitive impairment in MDD patients hospitalized during the acute phase and to analyze in detail the association between these impairments and clinically relevant factors.




2 Methods



2.1 Study design and participants

This cross-sectional investigation took place between December 2023 and June 2024. Psychiatric hospitalized patients in the Second People’s Hospital in Hunan Province served as the participants.

The inclusion criteria are as follows (1): fulfills the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-V) criteria for MDD; (2) being of Han nationality and aged between 18 and 65; (3) a 17-item Hamilton Depression Rating Scale (HAMD-17) score ≥17 points; (4) patients with first or recurrent depression in the acute phase who are not taking antidepressants or other treatments that affect cognitive function for nearly 2 weeks; (5) cooperating with the completion of questionnaires and psychological evaluation; and (6) signed informed consent.

The exclusion criteria are as follows: (1) having previously suffered from physical illnesses that caused cognitive impairment; (2) previously suffered from mental disorders that led to cognitive impairment; (3) unable to collaborate and communicate regularly; and (4) no signed informed consent form.

A total of 126 participants took part in the study out of the 143 patients who were initially enrolled as 17 patients were excluded for lack of data or other reasons. The questionnaire was administered by three well-trained clinical psychiatrists. The Ethics Review Committee of the Second People’s Hospital of Hunan Province approved this study (No. 2023 (K) 018), and each participant signed a written informed consent form.




2.2 Sample size

The sample size was calculated as   in the study. According to the literature, the frequency of cognitive impairment in patients with MDD during the acute phase ranges from 85% to 94% (27), with P = 0.94. Assuming a tolerance error of 5%, we set α = 0.05, which corresponds to  . Considering potential invalid responses at a rate of 10%, the final required sample size should be adjusted to reach at least 95 cases; thus, this study ultimately included a sample size of 126 cases.




2.3 Measurements

Three specially trained clinical psychiatrists conducted a detailed questionnaire survey with all participants to collect sociodemographic data and clinical characteristics. The data collected included information such as age, gender, height, weight, marital status, education level, comorbidities, place of residence, and bed partner. BMI was calculated by dividing body weight (in kg) by the square of height (in m). Based on the BMI values, we classified the patient into the following categories: underweight (BMI < 18.5 kg/m2), normal weight (BMI 18.5-24 kg/m2), overweight (24 ≤ BMI < 28 kg/m2), and obese (≥ 28 kg/m2) (28). After the participants completed the first part of the basic information collection, we proceeded to evaluate other clinically relevant factors.



2.3.1 The Pittsburgh Sleep Quality Index

This scale is suitable for patients with mental or sleep disorders and the general population with the goal of evaluating sleep quality (29). It consists of 19 self-rated items and 5 observer-rated items, primarily divided into seven components: subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disturbances, use of sleep medications, and daytime dysfunction. Each section is scored from 0 to 3 points. The overall PSQI score ranges from 0 to 21 points, which is the sum of the scores for each section. A higher score indicates poorer sleep quality. The overall reliability coefficient for the Chinese version of the PSQI is 0.82 to 0.83 (30).




2.3.2 The 16-item Dysfunctional Beliefs and Attitudes about Sleep Scale

This scale aims to assess sleep-related misconceptions and beliefs, particularly self-perceived sleep misconceptions (31). It consists of 16 questions, rated on a scale from 1 to 5 points, resulting in a total score range of 16 to 80 points. The lower the score, the higher the incidence of erroneous beliefs. The total reliability coefficient for the Chinese version of the DBAS-16 is 0.765 (32).




2.3.3 The Pre-Sleep Arousal Scale

The PSAS comprises two dimensions, i.e., physical and cognitive arousal, specifically designed to assess a patient’s level of wakefulness before bedtime (33). The scale consists of 16 test items, each scored on a 5-point scale ranging from 1 to 5 points. A higher score indicates an improvement in cognitive or physical arousal. The overall score ranges from 16 to 80 points. The overall reliability coefficient of the Chinese version of the PSAS is 0.91 (34).




2.3.4 The Morningness-Eveningness Questionnaire

The MEQ is primarily used to evaluate an individual’s circadian rhythm type, consisting of 19 items (35). The total score ranges from 16 to 86 points. Specifically, a score below 41 indicates a tendency toward an evening type, a score above 59 indicates a tendency toward a morning type, and a score between 42 and 58 indicates an intermediate type. The overall reliability coefficient of the Chinese version of the MEQ exceeds 0.7 (36).




2.3.5 The 17-item Hamilton Depression Rating Scale

The HAMD-17 is an observer-rated scale specifically designed to measure the intensity of depressive symptoms (37). This scale primarily employs a 5-point scale, with most items scoring from 0 to 4 points. However, some items use a 3-point scale, with a scoring range of 0 to 2 points. A HAMD-17 score between 7 and 17 indicates that the patient may exhibit symptoms of depression; a score between 17 and 24 clearly indicates the presence of depressive symptoms in the patient. The higher the score, the more severe the depressive symptoms and affective disorders are. The overall reliability coefficient of the Chinese version of HAMD-17 is 0.714 (38).




2.3.6 The Hamilton Anxiety Rating Scale

The scale is designed to assess the level of anxiety symptoms in patients (39). It comprises a total of 14 questions, each rated on a 5-point scale ranging from 0 to 4 points. The overall score ranges from 0 to 54 points. A score of over 7 on the HAMA indicates the presence of anxiety symptoms; a score between 8 and 14 indicates that the patient may have mild anxiety symptoms; a score of 15 to 23 indicates the presence of moderate anxiety symptoms in the patient; and a score exceeding 24 points indicates severe anxiety symptoms. The total reliability coefficient of the Chinese version of HAMA ranges from 0.83 to 1.00 (40).




2.3.7 The Montreal Cognitive Assessment

The primary purpose of this scale is to evaluate cognitive impairment, covering seven key cognitive domains: visual construction skills, executive function, memory, language, attention-concentration, calculation, abstract thinking, and orientation (41). The range of the overall score is set from 0 to 30 points, and if the MoCA score is below 26 points, it indicates the presence of cognitive impairment. The overall reliability coefficient of the Chinese version of MoCA is 0.857 (42).





2.4 Statistical analysis

All the statistical analyses were conducted using IBM SPSS Statistics Version 25.0 software and GraphPad Prism software. Initially, the study examined the differences between the two variable groups (the group with cognitive impairment and the group without cognitive impairment). The chi-square (χ2) test was used to compare categorical variables, which were expressed in terms of counts (percentages). The study also applied the Kolmogorov–Smirnov (K–S) test to preliminarily assess the normal distribution of continuous variables. For variables that followed a normal distribution, the mean ± standard deviation was utilized to describe them, and the independent sample t-test was employed to compare the differences between the groups. For variables with a non-normal distribution, the median (interquartile range) was used for description, and the Mann–Whitney U test was used to analyze inter-group differences. Secondly, the study further utilized Spearman correlation analysis to explore the correlation between the MoCA scores and scores from other related scales. In the binary logistic regression analysis, the presence or absence of cognitive impairment was used as the dependent variable, and statistically significant related features were selected as independent variables to construct a binary logistic regression model. To evaluate the effectiveness of each factor, the study also plotted receiver operating characteristic (ROC) curves and calculated the area under the curve (AUC) to determine its diagnosis ability.





3 Results



3.1 Demographic differences between MDD patients with or without cognitive impairment hospitalized during the acute phase

According to the inclusion and exclusion criteria, a total of 126 patients were included in the study. Of these, 80 (63.49%) were diagnosed with MDD and cognitive impairment. The participants were divided into two groups: the cognitive impairment group consisted of 80 patients, including 56 men and 24 women; the group without cognitive impairment consisted of 46 patients, with 26 men and 20 women. The mean age of the cognitive impairment group was 37.5 years (22, 53.75), while the mean age of the non-cognitive impairment group was 26.5 years (19, 37.75). The age difference between the two groups was statistically significant (P < 0.05). Additionally, there were significant differences between the two groups in terms of education level and place of residence (P < 0.05). However, no significant differences were observed between the two groups in terms of sex, marital status, BMI, comorbidities, or bed partner (P > 0.05) (Table 1).


Table 1 | Demographics of MDD patients with or without cognitive impairment hospitalized during the acute phase.






3.2 Clinical correlation factor differences between MDD patients with or without cognitive impairment hospitalized during the acute phase

In terms of sleep quality and sleep cognition, no significant differences were observed between the two groups. The PSQI (P > 0.05), PSAS (P > 0.05), HAMA (P > 0.05), and DBAS (P > 0.05) scores were all lower than normal values. When comparing the circadian rhythm types of the two groups, the results showed that the intermediate type was the most common, followed by the morning and evening types, but there was no significant difference between the two groups (P > 0.05). However, there was a statistically significant difference in the HAMD-17 scores between the two groups, with the cognitive impairment group having significantly higher HAMD-17 scores than the non-cognitive impairment group (P < 0.05) (Table 2).


Table 2 | Clinical correlation factors of MDD patients with or without cognitive impairment hospitalized during the acute phase.






3.3 Correlation analysis of cognitive function and other parameters in MDD patients hospitalized during the acute phase

To investigate the relationship between cognitive function and other variables, we conducted a correlation study. In this study, we employed Spearman correlation analysis on continuous numerical data. The Spearman correlation analysis revealed a significant positive correlation between the PSAS score and naming ability (P < 0.05). Concurrently, there was a significant negative correlation between the MEQ score and abilities in naming, memory, and abstraction (P < 0.05). The HAMD score showed a negative correlation with visuospatial and executive ability (P < 0.05). Additionally, the HAMA score was positively correlated with attention (P < 0.05) (Figure 1).




Figure 1 | Correlation analysis of cognitive function and other parameters in MDD patients hospitalized during the acute phase. MOCA-1, Visuospatial and Executive; MOCA-2, Naming; MOCA-3, Memory; MOCA-4, Attention; MOCA-5, Language; MOCA-6, Abstraction; MOCA-7, Orientation; MoCA, Montreal Cognitive Assessment; PSQI, Pittsburgh Sleep Quality Index; HAMD-17, 17-item Hamilton Depression Rating Scale; HAMA, Hamilton Anxiety Rating Scale; PSAS, Pre-Sleep Arousal Scale; DBAS-16, 16-item Dysfunctional Beliefs and Attitudes about Sleep Scale; MEQ, Morningness-Eveningness Questionnaire.






3.4 Correlation factors of cognitive impairment based on a binary logistic model in MDD patients hospitalized during the acute phase

After completing the correlation analysis, we further utilized a binary logistic regression model (backwards: Wald) with cognitive impairment as the outcome variable to identify different independent variables and their associations with the univariate analysis. The research results indicated that in the binary logistic regression model, a high HAMD-17 score (OR = 1.102, 95% CI = 1.03-11.79, P < 0.01), older age (OR = 1.049, 95% CI = 1.013-1.087, P < 0.01), and living in rural areas (OR = 2.7, 95% CI = 1.083-6.731, P < 0.05) were significantly associated with cognitive impairment in MDD patients (Table 3).


Table 3 | Correlation factors of cognitive impairment based on a binary logistic model in MDD patients hospitalized during the acute phase.






3.5 ROC analysis of the factors that influence cognitive impairment in MDD patients hospitalized during the acute phase

We conducted ROC analysis to evaluate the factors identified in the binary logistic regression analysis that were significantly associated with cognitive impairment in MDD patients (Table 4). The results of the ROC curve analysis revealed that age and the HAMD-17 score were significantly associated with cognitive impairment in MDD patients (P < 0.001). Specifically, the ROC analysis results for age revealed an AUC of 0.71, a cut-off value of 39.5, a sensitivity of 59%, and a specificity of 80%. For the HAMD-17 score, the ROC analysis showed an AUC of 0.73, a cut-off value of 19.5, a sensitivity of 70%, and a specificity of 63% (Figure 2).


Table 4 | ROC analysis of the factors that influence cognitive impairment in MDD patients hospitalized during the acute phase.






Figure 2 | ROC analysis of the factors that influence cognitive impairment in MDD patients hospitalized during the acute phase.







4 Discussion

The aim of this study was to investigate the prevalence and clinical relevance of cognitive impairment in MDD patients hospitalized during the acute phase. The main findings of the study are as follows: (i) The prevalence of cognitive impairment among MDD patients hospitalized during the acute phase was 63.49%. (ii) Among MDD patients hospitalized during the acute phase, there were significant differences in age, education level, place of residence, and clinical symptoms (HAMD-17 score) between patients with cognitive impairment and those without cognitive impairment. (iii) The study also found that visuospatial and executive abilities were negatively correlated with the HAMD-17 score; naming ability was positively correlated with pre-sleep arousal level; memory was negatively correlated with the MEQ score; attention was negatively correlated with the HAMA score; and abstraction was negatively correlated with the MEQ score. (iv) Further analysis showed that the HAMD-17 score, age, and place of residence were important clinically relevant factors for cognitive impairment in MDD patients hospitalized during the acute phase. (v) By plotting the ROC curve, it was found that the AUC of the HAMD-17 score was approximately 73%, while the AUC of age was approximately 71%. This study explored for the first time the correlation between sleep characteristics and cognitive function in MDD patients hospitalized during the acute phase and provided a detailed analysis of factors such as the degree of wakefulness before bedtime, sleep cognition, and circadian rhythm types. In addition, we conducted in-depth research on the accuracy of the HAMD-17 score and age in identifying cognitive impairment in MDD patients hospitalized during the acute phase.

First, we reported that the prevalence of cognitive impairment among MDD patients hospitalized during the acute phase was 63.49%. Compared to a cross-sectional study of the elderly population in China that found a prevalence of depression among the elderly to be 15.9%, with 36.4% of MDD patients suffering from mild cognitive impairment (MCI), our study identified a lower prevalence of cognitive impairment at 63.49% (43). However, most patients in our study had a history of antidepressant use and hospitalization, and the definition of MDD was stricter, which may have excluded more patients from the study. Another 3-year prospective study revealed that during the acute phase of MDD, the prevalence of cognitive impairment, energy deficiency, and sleep problems ranged from 85% to 94% (27). Although there are differences in the above research results, they all indicate that patients with depression have a higher incidence of cognitive impairment, consistent with the results of our study. The discrepancies in results may stem from the heterogeneity of the related research, which could be influenced by demographic characteristics, age, and socio-cultural features. Nevertheless, these studies largely support our findings, indicating a relatively high incidence of cognitive impairment in MDD patients hospitalized during the acute phase.

Second, this study revealed significant disparities in clinical characteristics (such as age, education level, and place of residence) between MDD patients with or without cognitive impairment who were hospitalized during the acute phase. Existing research suggests that MDD patients hospitalized for cognitive impairment during the acute phase are typically older and have lower levels of education compared to those without cognitive impairment. In addition, the majority of MDD patients with cognitive impairment who were hospitalized during the acute phase reside in rural areas. Previous studies have emphasized that age remains the most critical factor contributing to cognitive decline, while insufficient early education may increase the risk of cognitive deterioration in patients in their later years (44). A study employed magnetic resonance imaging technology to investigate variations in brain structure and cognitive function in different age groups, finding that both cross-sectional and longitudinal studies observed a significant non-linear 1% annual decrease in cerebral cortex thickness before the age of 14 and after the age of 60 (45). This trend was particularly evident in the frontal and parietal cortical regions, responsible for executive function and attention (46). However, current research exploring the influence of education level on cognitive impairment in MDD patients is limited. A study on the memory and processing speed of initial and untreated depression patients showed that education level had a more significant confounding effect compared to the severity of depression (47). Moreover, a large-scale cross-sectional study of the Chinese population revealed that the cognitive function of the elderly residing in eastern China or urban areas seemed to be better than that of the elderly living in central and western China or rural areas. This finding suggests that residential areas may also have subtle effects on cognitive function (48).

Third, the evaluation results of multiple clinically relevant scales (such as PSQI, PSAS, DBAS-16, MEQ, HAMD-17, and HAMA) indicate that among hospitalized MDD patients in the acute phase, those with cognitive impairment exhibited higher scores on the PSQI, PSAS, DBAS-16, HAMD-17, and HAMA compared to those without cognitive impairment. Additionally, according to the MEQ results, individuals with cognitive impairment had a higher proportion of morning chronotypes, while among MDD patients with a late chronotype, the proportion with cognitive impairment was lower than that of those without cognitive impairment. We investigated the correlation between various sleep characteristics and cognitive impairment in MDD patients hospitalized during the acute phase. Using MoCA scoring, we observed significant but relatively weak correlations between certain cognitive functions and the PSAS, MEQ, HAMD-17, and HAMA scores. However, no significant correlation was observed between other scales, or the correlation was too weak to have practical significance. Previous studies have shown that sleep quality is a risk factor for depression and has an independent correlation (49). Factors such as high alertness before falling asleep, incorrect sleep cognition, and disrupted circadian rhythms can exacerbate the decline in sleep quality. For instance, a clinical study revealed that incorrect sleep cognitive concepts were more likely to lead to sleep disorders in patients with mental disorders. In this study, the authors proposed that addressing these incorrect sleep concepts was key to improving sleep problems (6). Another review showed that after adjusting for covariates such as demographics, there was still a significant correlation between sleep quality and cognitive impairment in MDD patients, but no such correlation was found in healthy participants (50). These research results show that a long-term decline in sleep quality may lead to cognitive impairment. Although this trend was not significant in our study, if it persists, it may impact patients’ treatment plans and management.

Fourth, in this study, we reported three important related factors: HAMD score, age, and education level. The results indicated that all three factors might have an impact on cognitive function during acute hospitalization. This discovery was consistent with previous research findings. From a psychopathological perspective, in patients with MDD, the gray matter volume of the left amygdala, bilateral anterior cingulate cortex (PreC), and posterior cingulate cortex (PCC) increased, while the gray matter volume of the right lower parietal lobe decreased. The changes in these brain regions were closely related to cognitive control, maintenance of episodic memory, and attention, and the integration and conflict resolution of perceptual information (51). In addition, current research has not only focused on changes in a single brain region but also delved into the activation patterns of neural circuits between different regions of the brain. According to functional magnetic resonance imaging (fMRI) studies, the functional connectivity (FC) patterns between brain regions in patients with depression might have been related to cognitive function. For instance, the study by Zhang et al. found that compared to healthy individuals, patients with depression exhibited higher FC between the right dorsolateral prefrontal cortex (DLPFC) and regions such as the left inferior temporal gyrus, left cingulate cortex, and right inferior frontal gyrus (52). The frontal cortex plays a crucial role in the brain, involving language, cognition, executive function, and emotional regulation (53). Experts believe that the enhanced FC between the thalamus and DLPFC might be a cause of cognitive decline, as the thalamus plays a crucial role in cognitive processes (54). Additionally, another study found a positive correlation between the HAMD score and the resting state functional connectivity (rsFC) of the right DLPFC (55). This finding suggests a certain correlation between the severity of depression and the strength of functional connections between these critical brain regions.

Finally, the ROC curve was plotted. The AUC for age and the HAMD-17 score were approximately 71% and 73%, respectively. These results indicate that age and the severity of depressive symptoms had certain diagnostic value in evaluating whether MDD patients hospitalized during the acute phase exhibited cognitive impairment.

Our research had several limitations. First, as a cross-sectional study, we were unable to establish a causal relationship between cognitive impairment and other factors among hospitalized MDD patients during the acute phase. Second, since our sample was confined to Chinese individuals, the applicability of our findings to populations in other countries may be limited due to sociodemographic traits. Third, our sample predominantly consisted of hospitalized patients who were typically in the acute phase of the disease, implying that our findings may not be generalizable to MDD patients during the stable phase. Additionally, the PSQI score relies on a patient’s subjective experiences, potentially introducing individual cognitive biases. Moreover, the research period extending over a month might result in recall bias. Consequently, it is essential to conduct in-depth cohort studies in the future to further validate our findings.

In summary, this study indicates that the prevalence of cognitive impairment is higher among MDD patients hospitalized during the acute phase. Factors such as a higher HAMD-17 score, older age, and lower education levels are associated with cognitive impairment in these patients. Additionally, the HAMD-17 score and age can also predict the severity of cognitive impairment. These findings suggest that swiftly improving the clinical condition of high-risk populations may help reduce their risk of cognitive impairment. Therefore, clinicians should conduct detailed evaluations based on the individual circumstances of each patient and closely monitor the cognitive function of those with depression. Given the mutual effect between depressive symptoms and cognitive function, the timely assessment of the cognitive status of patients with depression is crucial for early behavioral intervention during the acute phase.





Data availability statement

The original contributions presented in the study are included in the article. Further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving humans were approved by The Second People’s Hospital’s ethical review board in Hunan Province, China, accepted this study (No. 2023 (K) 018).The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

HZ: Writing – original draft. JC: Conceptualization, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Malhi GS, Mann JJ. Depression. Lancet. (2018) 392:2299–312. doi: 10.1016/S0140-6736(18)31948-2

2. Brasileiro LEE, Dantas AAG, Linhares DB, Vale HA, Terradas-Monllor M, Ochandorena-Acha M, et al. Incidence of depression among community-dwelling older adults: A systematic review. Psychogeriatrics. (2024) 24:496–512. doi: 10.1111/psyg.13081

3. Giri M, Chen T, Yu W, Lü Y. Prevalence and correlates of cognitive impairment and depression among elderly people in the world's fastest growing city, Chongqing, People's Republic of China. Clin Interv Aging. (2016) 11:1091–8. doi: 10.2147/CIA.S113668

4. Gao L, Xie Y, Jia C, Wang W. Prevalence of depression among Chinese university students: a systematic review and meta-analysis. Sci Rep. (2020) 10:15897. doi: 10.1038/s41598-020-72998-1

5. McIntyre RS, Cha DS, Soczynska JK, Woldeyohannes HO, Gallaugher LA, Kudlow P, et al. Cognitive deficits and functional outcomes in major depressive disorder: determinants, substrates, and treatment interventions. Depress Anxiety. (2013) 30:515–27. doi: 10.1002/da.2013.30.issue-6

6. Muthuraman K, Sankaran A, Subramanian K. Association between sleep-related cognitions, sleep-related behaviors, and insomnia in patients with anxiety and depression: A cross-sectional study. Indian J Psychol Med. (2024) 46:228–37. doi: 10.1177/02537176231223304

7. Dotson VM, Beydoun MA, Zonderman AB. Recurrent depressive symptoms and the incidence of dementia and mild cognitive impairment. Neurology. (2010) 75:27–34. doi: 10.1212/WNL.0b013e3181e62124

8. Kim JH, Kim Y, Kwon J, Park E-C. Association between changes in depressive state and cognitive function. Int J Environ Res Public Health. (2019) 16:4944. doi: 10.3390/ijerph16244944

9. Hardy P. Severe depression: morbidity-mortality and suicide. Encephale. (2009) 35 Suppl 7:S269–71. doi: 10.1016/s0013-7006(09)73484-0

10. Cramer RJ, Rasmussen S, Webber WB, Sime VL, Haile C, McFadden C, et al. Preferences in Information Processing and suicide: Results from a young adult health survey in the United Kingdom. Int J Soc Psychiatry. (2019) 65:46–55. doi: 10.1177/0020764018815206

11. Wagner S, Müller C, Helmreich I, Huss M, Tadić A. A meta-analysis of cognitive functions in children and adolescents with major depressive disorder. Eur Child Adolesc Psychiatry. (2015) 24:5–19. doi: 10.1007/s00787-014-0559-2

12. Behnken A, Schöning S, Gerss J, Konrad C, de Jong-Meyer R, Zwanzger P, et al. Persistent non-verbal memory impairment in remitted major depression - caused by encoding deficits? J Affect Disord. (2010) 122:144–8. doi: 10.1016/j.jad.2009.07.010

13. Rosenblat JD, Kakar R, McIntyre RS. The cognitive effects of antidepressants in major depressive disorder: A systematic review and meta-analysis of randomized clinical trials. Int J Neuropsychopharmacol. (2015) 19:pyv082. doi: 10.1093/ijnp/pyv082

14. Liu J, Chen Q. Sequential link in depression, sleep and cognition: Longitudinal evidence from a serial multiple mediation analysis of older adults in China. Arch Gerontol Geriatr. (2024) 117:105249. doi: 10.1016/j.archger.2023.105249

15. Medina AB, Lechuga DA, Escandón OS, Moctezuma JV. Update of sleep alterations in depression. Sleep Sci. (2014) 7:165–9. doi: 10.1016/j.slsci.2014.09.015

16. Yasugaki S, Okamura H, Kaneko A, Hayashi Y. Bidirectional relationship between sleep and depression. Neurosci Res. (2023) S0168-0102(23)00087-1. doi: 10.1016/j.neures.2023.04.006

17. Scholes S, Santisteban JA, Zhang Y, Bertone A, Gruber R. Modulation of slow-wave sleep: implications for psychiatry. Curr Psychiatry Rep. (2020) 22:52. doi: 10.1007/s11920-020-01175-y

18. Ownby RL. Neuroinflammation and cognitive aging. Curr Psychiatry Rep. (2010) 12:39–45. doi: 10.1007/s11920-009-0082-1

19. Blackman J, Stankeviciute L, Arenaza-Urquijo EM, Suárez-Calvet M, Sánchez-Benavides G, Vilor-Tejedor N, et al. Cross-sectional and longitudinal association of sleep and Alzheimer biomarkers in cognitively unimpaired adults. Brain Commun. (2022) 4:fcac257. doi: 10.1093/braincomms/fcac257

20. Hamilton OS, Steptoe A, Ajnakina O. Polygenic predisposition, sleep duration, and depression: evidence from a prospective population-based cohort. Transl Psychiatry. (2023) 13:323. doi: 10.1038/s41398-023-02622-z

21. Keihani A, Mayeli A, Ferrarelli F. Circadian rhythm changes in healthy aging and mild cognitive impairment. Adv Biol (Weinh). (2023) 7:e2200237. doi: 10.1002/adbi.202200237

22. Sunderajan P, Gaynes BN, Wisniewski SR, Miyahara S, Fava M, Akingbala F, et al. Insomnia in patients with depression: a STAR*D report. CNS Spectr. (2010) 15:394–404. doi: 10.1017/S1092852900029266

23. Bielen J, Melada A, Markelić I. Depression and circadian typology. Psychiatr Danub. (2015) 27:190–2.

24. Emery PC, Wilson KG, Kowal J. Major depressive disorder and sleep disturbance in patients with chronic pain. Pain Res Manage. (2014) 19:35–41. doi: 10.1155/2014/480859

25. Lan X, Wang C, Li W, Chao Z, Lao G, Wu K, et al. The association between overweight/obesity and poor cognitive function is mediated by inflammation in patients with major depressive disorder. J Affect Disord. (2022) 313:118–25. doi: 10.1016/j.jad.2022.06.073

26. Hashem AH MN, Gomaa MA, Khalaf OO. Late versus early onset depression in elderly patients: vascular risk and cognitive impairment. Curr Aging Sci. (2017) 10:211–6. doi: 10.2174/1874609810666170404105634

27. Conradi HJ, Ormel J, de Jonge P. Presence of individual (residual) symptoms during depressive episodes and periods of remission: a 3-year prospective study. Psychol Med. (2011) 41:1165–74. doi: 10.1017/S0033291710001911

28. Alikhani B, Getzin T, Kaireit TF, Ringe KI, Jamali L, Wacker F, et al. Correlation of size-dependent conversion factor and body-mass-index using size-specific dose estimates formalism in CT examinations. Eur J Radiol. (2018) 100:130–4. doi: 10.1016/j.ejrad.2018.01.027

29. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice and research. Psychiatry Res. (1989) 28:193–213. doi: 10.1016/0165-1781(89)90047-4

30. Tsai PS, Wang SY, Wang MY, Su CT, Yang TT, Huang CJ, et al. Psychometric evaluation of the Chinese version of the Pittsburgh Sleep Quality Index (CPSQI) in primary insomnia and control subjects. Qual Life Res. (2005) 14:1943–52. doi: 10.1007/s11136-005-4346-x

31. Morin CM, Vallières A, Ivers H. Dysfunctional beliefs and attitudes about sleep (DBAS): validation of a brief version (DBAS-16). Sleep. (2007) 30:1547–54. doi: 10.1093/sleep/30.11.1547

32. Shixiang F. Reliability and validity of the brief version of dysfunctional beliefs and attitudes about sleep and preliminary application. Nanjing, China: Nanjing Medical University (2014).

33. Vochem J, Strobel C, Maier L, Spiegelhalder K, Hertenstein E, Riemann D, et al. Pre-Sleep Arousal Scale (PSAS) and the Time Monitoring Behavior-10 scale (TMB-10) in good sleepers and patients with insomnia. Sleep Med. (2019) 56:98–103. doi: 10.1016/j.sleep.2019.01.022

34. Bin WAPYZYFLYLLXZ. Validity and reliability of the Chinese version of the Pre-sleep Arousal Scale in patients with brief insomnia disorder. Chin J Ment Health. (2024) 38:131–7.

35. Horne JA, Ostberg O. A self-assessment questionnaire to determine morningness-eveningness in human circadian rhythms. Int J Chronobiol. (1976) 4:97–110.

36. Zhang B, Hao Y, Rong Y. The reliability and validity of Chinese version morningness /eveningness questionnaire. Chin J Behav Med. (2006) 09:856–8.

37. Zimmerman M, Martinez JH, Young D, Chelminski I, Dalrymple K. Severity classification on the hamilton depression rating scale. J Affect Disord. (2013) 150:384–8. doi: 10.1016/j.jad.2013.04.028

38. Zhao J, Y Z. Reliability and validity of hamilton depression scale. Chin J Ment Health. (1992) 05:214–6+38.

39. Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol. (1959) 32:50–5. doi: 10.1111/j.2044-8341.1959.tb00467.x

40. Mingyuan TYZ. Hamilton anxiety scale shanghai psychiatry. Shanghai Arch Psychiatry. (1984) 02:64–5.

41. Ratcliffe LN, McDonald T, Robinson B, Sass JR, Loring DW, Hewitt KC. Classification statistics of the Montreal Cognitive Assessment (MoCA): Are we interpreting the MoCA correctly? Clin Neuropsychol. (2023) 37:562–76. doi: 10.1080/13854046.2022.2086487

42. Gan L, Liu T, Wang S, Zheng J. Progress in the clinical application of the chinese version of the brief mental state inventory and the Montreal Cognitive Assessment Scale. Chin J Rehabil Med. (2017) 32:842–5. doi: 10.3969/j.issn.1001-1242.2017.07.026

43. Li N, Chen G, Zeng P, Pang J, Gong H, Han Y, et al. Prevalence and factors associated with mild cognitive impairment among Chinese older adults with depression. Geriatr Gerontol Int. (2018) 18:263–8. doi: 10.1111/ggi.2018.18.issue-2

44. Guo S, Zheng XY. New evidence of trends in cognitive function among middle-aged and older adults in China, 2011-2018: an age-period-cohort analysis. BMC Geriatr. (2023) 23:498. doi: 10.1186/s12877-023-04166-9

45. Fjell AM, Grydeland H, Krogsrud SK, Amlien I, Rohani DA, Ferschmann L, et al. Development and aging of cortical thickness correspond to genetic organization patterns. Proc Natl Acad Sci USA. (2015) 112:15462–7. doi: 10.1073/pnas.1508831112

46. Hill J, Inder T, Neil J, Dierker D, Harwell J, Van Essen D. Similar patterns of cortical expansion during human development and evolution. Proc Natl Acad Sci USA. (2010) 107:13135–40. doi: 10.1073/pnas.1001229107

47. Hu Y, Li J, Zhao Y, Dong Z, Qiu P, Yang S, et al. Memory and processing speed impairments in first-episode drug-naïve patients with major depressive disorder. J Affect Disord. (2023) 322:99–107. doi: 10.1016/j.jad.2022.10.048

48. Tian W, Cao K, Kwan MP, Chiu MYL, Chen H. How does urbanization affect the cognitive function among older adults: A geospatial analysis in China. Health Place. (2024) 88:103259. doi: 10.1016/j.healthplace.2024.103259

49. Kim SY, Kim HJ, Cho SS, Park MY, Kang MY. Mediation analysis of chronotype, sleep-related factors, and depressive symptoms among workers: a cross-sectional study. Ann Occup Environ Med. (2023) 35:e47. doi: 10.35371/aoem.2023.35.e47

50. Pearson O, Uglik-Marucha N, Miskowiak KW, Cairney SA, Rosenzweig I, Young AH, et al. The relationship between sleep disturbance and cognitive impairment in mood disorders: A systematic review. J Affect Disord. (2023) 327:207–16. doi: 10.1016/j.jad.2023.01.114

51. Li H, Wei D, Sun J, Chen Q, Zhang Q, Qiu J. Brain structural alterations associated with young women with subthreshold depression. Sci Rep. (2015) 5:9707. doi: 10.1038/srep09707

52. Zhang X, Zhang R, Lv L, Qi X, Shi J, Xie S. Correlation between cognitive deficits and dorsolateral prefrontal cortex functional connectivity in first-episode depression. J Affect Disord. (2022) 312:152–8. doi: 10.1016/j.jad.2022.06.024

53. Cavanagh JF, Frank MJ. Frontal theta as a mechanism for cognitive control. Trends Cognit Sci. (2014) 18:414–21. doi: 10.1016/j.tics.2014.04.012

54. Kang L, Zhang A, Sun N, Liu P, Yang C, Li G, et al. Functional connectivity between the thalamus and the primary somatosensory cortex in major depressive disorder: a resting-state fMRI study. BMC Psychiatry. (2018) 18:339. doi: 10.1186/s12888-018-1913-6

55. Wong YK, Wu JM, Zhou G, Zhu F, Zhang Q, Yang XJ, et al. Antidepressant monotherapy and combination therapy with acupuncture in depressed patients: A resting-state functional near-infrared spectroscopy (fNIRS) study. Neurotherapeutics. (2021) 18:2651–63. doi: 10.1007/s13311-021-01098-3




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Zhao and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/im2.jpg
1.96

Zaf2





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

    		Cover



  		

        The prevalence and clinical correlation factors of cognitive impairment in patients with major depressive disorder hospitalized during the acute phase

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          1 Introduction

        



        		

          2 Methods

        

          		

            2.1 Study design and participants

          



          		

            2.2 Sample size

          



          		

            2.3 Measurements

          

            		

              2.3.1 The Pittsburgh Sleep Quality Index

            



            		

              2.3.2 The 16-item Dysfunctional Beliefs and Attitudes about Sleep Scale

            



            		

              2.3.3 The Pre-Sleep Arousal Scale

            



            		

              2.3.4 The Morningness-Eveningness Questionnaire

            



            		

              2.3.5 The 17-item Hamilton Depression Rating Scale

            



            		

              2.3.6 The Hamilton Anxiety Rating Scale

            



            		

              2.3.7 The Montreal Cognitive Assessment

            



          



          



          		

            2.4 Statistical analysis

          



        



        



        		

          3 Results

        

          		

            3.1 Demographic differences between MDD patients with or without cognitive impairment hospitalized during the acute phase

          



          		

            3.2 Clinical correlation factor differences between MDD patients with or without cognitive impairment hospitalized during the acute phase

          



          		

            3.3 Correlation analysis of cognitive function and other parameters in MDD patients hospitalized during the acute phase

          



          		

            3.4 Correlation factors of cognitive impairment based on a binary logistic model in MDD patients hospitalized during the acute phase

          



          		

            3.5 ROC analysis of the factors that influence cognitive impairment in MDD patients hospitalized during the acute phase

          



        



        



        		

          4 Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/fpsyt.2024.1497658_cover.jpg
& frontiers | Frontiers in Psychiatry

The prevalence and clinical correlation
factors of cognitive impairment in patients
with major depressive disorder hospitalized
during the acute phase





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fpsyt-15-1497658-g001.jpg
MOCA-1=§ -0.078 - -0.031 | -0.040 | -0.199*] -0.098
*P<0.05
MOCA-2=§ 0.023 -- -0.014*| -0.019 -
0.2
MOCA-3={ 0.031 | -0.056 - -0.180" | 0.029 | 0.034
MOCA-4=4 -0.081 | 0.033 | 0038 | 0.032 | -0.133 | -0.202* 0.1
MOCA-5=4 -0.053 - -0.055 | -0.103 | -0.157 | -0.154
0
MOCA-6=4 0.044 | -0.009 - -0.199° | -0.129 | -0.105
MOCA-7=4 -0.050 - 0.042 | -0.024 | -0.064 | -0.030 01
MOCA ={ -0.026 -- -0.161 | -0.173 | -0.114






OEBPS/Images/table2.jpg
With cognitive

PsQ score 15.11.1725) 0419 0675
Stcp qualty 269 208 0t08

Sheep atency 3@ 3a3 0318 oms
Slcp ime 20 208 092 e
Step fficiency 303 s 0251
Slep disturbances Tan Tan 069 oass
Slep medictions 209 303 Lios 0270
Dayime dysfunction sy 36 osit o7
PsAS score 13621136 420221208 0307 0760
DBAS 16 score 37 (0254429 36 (3075,4325) 0355 om
MEQ

Morning ype,n (%) 387 19013 2573 0276
Intemediate ype,n (%) 060 21659

Exening type,n (%) ey say

HAMD-17 score 22(182575) 19132229) <o
HAMA score 0162677 17932725 173 0086

PSQU, PitsburghSeep Qualy Indes PSAS re.sec Arowsi Sl DBAS-16,16-ems Dysuncions Bl and Atdes bt Slcp e
HAMD. 17, 17:hen Faiiian Denesaitn Sakas Saks MALEA Hosiien Addiaty Raies Scule:






OEBPS/Images/table4.jpg
cut Specificity
HAMD.17 sore 195 o3 06
Age (Vers) o7 55 o392 039 0%
D37, 1 s M T Tk R e e e






OEBPS/Images/table3.jpg
Variable OR (95%C1)

B SE Wad

HAMD-17score | 095 | 0034 .

001 1102 (1031-1479)

Education
Middieschool | 123 1187 1080 | 0299 3431 (0335-35166)
orless

Junior 0905 | 075 1455 028 0405 (0093-1760)
high school

High school 0I5 | 0482 Luz 0285 0726 (0651-4306)

Colleg or mare 5 = N :

Age year) 008 0018 710 | <001 1089 (1013-1087)
Rural/Urban Residence

No 099 066 s <005 27 (0836731
Yoo 5 B 2 2

e Teulion: St Riing Sk,





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/im1.jpg





OEBPS/Images/table1.jpg
Age (year) 5 (25379 265 (193775) 3193 <0001
Sex

Malen (%) som) 26(565) 2355 s
Femle, (%) 2100 0w

Education

Middie schoo o ks, (%) 13063 109 9901 <05
Junioehigh choo. (%) sa0) e

High shool, (%) 0079 206

Collge o morn (%) 2063 27 (587)

Marital status

Unmarricd, (%) 2059 287 a9 ™
Maricdn (%) 009 1809

Divorcd.n (%) 51 ey

BMI

ass 203 sz 1095 o
freen) Py 7687)

2as 15 @25) 7052

s 769 162

Any other diseases

Non(%) 31089 0065 a7 ast
Yesn (%) 96 w39

Rural/urban Residence

Runl n (%) 860 e s1 <005
Urban,n (%) 200 2 (609)

Bed partner

No.n (%) 2163 2122 ss19 0057

Yes.n () 5039 2@
BNL, body mave [nder.





OEBPS/Images/fpsyt-15-1497658-g002.jpg
Sensitivity(%)

100

0]
(=]

[o)
(=]

N
(=]

[\
(=]

20 40 60 80
100% - Specificity (%)

100

— Age, AUC=0.71

——— HAMD-17 scores, AUC=0.73





