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Background: Anxiety symptoms and dyslipidemia are common co-morbidities in patients with major depressive disorder (MDD), and there are complex pathophysiologic as well as clinical mechanisms underlying the association between the three. In this study, we investigated the prevalence and associated factors of severe anxiety in first-time hospitalized patients with MDD with dyslipidemia.

Methods: We included 708 patients with major depressive disorder with comorbid dyslipidemia and collected their sociodemographic and general clinical data as well as biochemical parameters such as lipids, thyroid function, and blood glucose. We also completed the Hamilton Anxiety Scale (HAMA), Hamilton Depression Scale (HAMD), Positive Symptom Scale (PSS), and Clinical General Impression Scale (CGI) to assess their clinical symptoms.

Results: The prevalence of severe anxiety disorder was 11.02% in patients with MDD with comorbid dyslipidemia. Suicidal history, female gender, body mass index (BMI), HAMD score, PSS score, and FT4 level were risk factors for the development of severe anxiety symptoms. Higher HAMD scores, higher PSS scores, and suicidal history were influential factors in exacerbating severe anxiety symptoms.

Conclusion: This study reports and identifies the prevalence of severe anxiety symptoms in first-time hospitalized MDD patients with dyslipidemia, as well as risk factors for anxiety symptoms and factors influencing their severity, and these identified factors may be potentially helpful and informative in preventing and intervening in severe anxiety disorders in this target population.
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1 Introduction

Major depressive disorder (MDD) is widely recognized as one of the most severe mental health problems (1). Mild depressive episodes are characterized by sadness, lack of pleasure, and feelings of worthlessness, while major depression is characterized by recurrent suicidal thoughts and even suicidal behavior (2, 3). Depression is reported to be the leading cause of mental health-related disease burden and the leading cause of disability globally, affecting approximately 280 million people and causing more than 47 million disability-adjusted life years in 2019 (4). Depression is highly associated with severe anxiety, and a study shows overlapping genetic predisposition between major depressive disorder and anxiety disorders (5). Although they are two separate conditions, depression often occurs in conjunction with severe anxiety, and the relationship between anxiety and depression is complex and may interact with each other (6). This may be because both mood disorders share some similar mechanisms in neurochemistry, cognition, and emotion regulation. From a biological point of view, they both suffer from immune, hormonal, inflammatory, and autonomic system dysregulation (7). In recent studies, anxious depression has emerged as a subtype of MDD and is associated with increased immune dysregulation, more cortical thinning, and cortical limbic dysfunction compared to depression alone (8).

Many studies have shown that poor lipid metabolism and depression are interrelated. An animal study found that high-fat feeding effects induced obesity and hyperlipidemia in mice, which also exhibited depression and anxiety-like behaviors (9). Another study found that the use of statin lipid-lowering drugs produced antidepressant-like effects in rats subjected to chronic mild stress (10). In addition, clinical studies have explored the relationship between lipid levels and depression, with depressed patients being at greater risk for dyslipidemia (11, 12). All of the above studies remarkably suggest that there may be a common pathophysiologic mechanism between dyslipidemia and depressive symptoms. Dyslipidemia may also be associated with alterations in neurotransmitter function and inflammatory responses, factors that play an essential role in the onset and course of anxiety (13). First, dyslipidemia may increase concerns about cardiovascular health, leading to increased anxiety (14). Second, patients with depression often have unhealthy lifestyles, such as lack of exercise and poor diet, which may further affect lipid metabolism and cardiovascular health (15). These poor lifestyle factors may also exacerbate the development of anxiety symptoms.

Several studies have reported an association between abnormal blood lipid levels and anxiety (16, 17). Although some studies have highlighted a possible association between dyslipidemia and anxiety, few studies have investigated the relationship between dyslipidemia and anxiety symptoms in patients with MDD. Risk factors for the development of anxiety symptoms in MDD patients with dyslipidemia remain uncertain. Therefore, it is necessary to use a large clinical sample to determine further the factors influencing the occurrence of anxiety symptoms in the target population. Our objectives were to (1) determine the prevalence and clinical characteristics of anxiety in first-time hospitalized MDD patients with comorbid dyslipidemia. (2) To identify predictive factors significantly associated with anxiety in first-time hospitalized MDD patients with comorbid dyslipidemia.



2 Materials and methods


2.1 Participants

A total of 708 eligible participants were recruited between 2017 and 2022. Enrolled patients underwent a comprehensive clinical assessment. The inclusion criteria were (1) meeting the diagnostic criteria for MDD in the International Classification of Diseases, 10th edition (ICD-10). (2) According to the 2016 Chinese Guidelines for the Management of Dyslipidemia in Adults, the thresholds for high TC and TG were 5.20 mmol/L and 1.70 mmol/L, respectively, while the thresholds for high LDL-C and low HDL-C were 3.40 mmol/L and 1.00 mmol/L, respectively. Dyslipidemia is considered present when there are single or multiple abnormal lipid levels (18). (3) No history of hospitalization before the inpatient interview on the day of admission. (4) Age between 18 and 60 years, Chinese ethnicity. (5) Hamilton Depression Scale (HAMD) score ≥ 24.

Patients meeting one of the following criteria will be excluded from the study: (1) Pregnant or lactating women. (2) History of drug dependence. (3) History of organic brain disease or endocrine, cardiovascular, and other somatic severe diseases or personality disorders. (4) Inability to cooperate with a psychiatric evaluation due to severe behavioral disorders or other reasons.



2.2 Data collection

This study used a cross-sectional design to determine the prevalence of anxiety in first-time hospitalized patients with MDD combined with dyslipidemia. We assessed factors associated with the occurrence of anxiety and compared demographic and general clinical data for two clinical subgroups with and without anxiety. We collected demographic information on each patient, including age, disease duration, gender, marital status and educational background, and history of suicide. We extracted the patient’s body mass index (BMI), waist circumference (WC), and blood pressure level, specifically systolic blood pressure (SBP) and diastolic blood pressure (DBP), from the medical record system. Body mass index (BMI) was calculated by dividing the weight in kilograms by the square of the height in centimeters.



2.3 Clinical assessment

We collected scales capable of assessing the clinical symptoms of the patients, namely the Positive Symptom Scale (PSS) (containing items P1 to P7 of the Positive and Negative Symptom Scale), the Clinical General Impression Scale (CGI), and the Hamilton Anxiety Scale (HAMA). We used the HAMA scale to assess anxiety symptoms. Patients with a HAMA score ≥ 25 were defined as the anxiety subgroup (19, 20), otherwise as the no-anxiety subgroup. The PSS scale assessed the severity of psychotic symptoms, with a higher score representing more severe psychotic symptoms. The CGI scale evaluated the efficacy of the treatment and the severity of the condition of the patients, with a higher score representing a poorer treatment effect or a more severe condition.

Before the clinical assessment, two psychiatrists with at least 5 years of clinical experience attended training in using HAMD, HAMA, CGI, and PSS scales.



2.4 Laboratory measurements

Our biochemical parameters were extracted from the patient’s inpatient medical record system. All patients were required to fast after 8:00 p.m. the previous day, and blood samples were collected from veins. Blood pressure was measured between 6:00 a.m. and 8:00 a.m. the following day. All blood samples were immediately sent to the hospital laboratory for testing before 11:00 am. Biochemical parameters included total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), fasting blood glucose (FBG) level, and thyroid function (specifically: thyroid-stimulating hormone (TSH), free tri-iodothyronine (TSH), free tri-iodothyronine (FT3), and free tetra-iodothyronine (FT4) level).



2.5 Data analysis

We removed cases with missing data not included in the statistical analysis. Before running analyses, normality was checked using a Quantile-Quantile Plot. Patient demographics and clinical characteristics were summarized descriptively, t-test, χ2 test, and Mann–Whitney U test were used to compare variables between the two groups when appropriate. Binary logistic regression was used to determine risk factors for severe anxiety in patients with MDD. In addition, we constructed ROC curves to assess the predictive value of logistic regression models. Finally, we used multiple linear regression modeling to determine the factors influencing anxiety levels in the target population. We used GraphPad Prism (version 10.1; GraphPad Software, Inc., La Jolla, CA, USA) for graphing and SPSS 26 (SPSS, Inc., Chicago, IL) for statistical analysis.



2.6 Ethics statement

Ethics approval and consent to participate.

The ethics committees of the Wuhan Mental Health Center reviewed and approved this study. All subject guardians knew about this study and signed informed consent.




3 Results


3.1 Differences between clinical subgroups with and without anxiety

The sample consisted of 708 MDD patients with dyslipidemia. Seventy-eight of these patients were defined as having concomitant severe anxiety symptoms. As shown in Table 1, there were significant differences in demographic and general clinical data between the subgroups with and without severe anxiety symptoms. Compared to the subgroup without severe anxiety symptoms, the subgroup with severe anxiety symptoms typically had higher indicators such as score on three scales (HAMD, PSS, and CGI), TSH level, FT4 level, FBG level, TC level, LDL-C level, BMI, and blood pressure (SDP and DBP). In the target population, more female than male patients presented with severe anxiety. More patients with severe anxiety had a history of suicidality. However, in terms of disease duration, the subgroup with severe anxiety symptoms had a shorter disease duration.



TABLE 1 Demographic and general clinical data of different clinical subgroups.
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3.2 Determinants of anxiety in MDD patients with dyslipidemia: a binary logic-based model

We constructed a binary logistic regression model (backward: Wald) to explore risk factors for developing severe anxiety symptoms in the target population. We used variables that differed in univariate analyses as independent variables and comorbid severe anxiety symptoms as outcomes. Results showed that Suicidal history (B = 1.987, p < 0.001, OR = 7.291), Female (B = 1.310, p = 0.005 OR = 3.704), BMI (B = 0.338, p = 0.004, OR = 1.402), HAMD score (B = 0.243, p = 0.003, OR = 1.275), PSS score (B = 0.220, p < 0.001, OR = 1.246), and FT4 (B = 0.141, p = 0.018, OR = 1.151) were risk factors for severe anxiety symptoms. Table 2 summarizes these results.



TABLE 2 Binary logistic regression analysis of the determinants of anxiety in MDD patients with dyslipidemia.
[image: Table2]



3.3 ROC analysis of factors influencing anxiety in MDD patients with dyslipidemia

We performed a ROC analysis of the risk factors identified in the binary logistic regression analysis (Table 2). The areas under the curve for suicidal history, BMI, FT4, PSS score, HAMD score, and female patients were 0.79, 0.59, 0.51, 0.88, 0.88, and 0.56, respectively. We concluded that suicidal history (AUC = 0.791, p < 0.001, 95% CI: 0.73–0.86), PSS score (AUC = 0.88, p < 0.001, 95% CI: 0.83–0.94), and HAMD score (AUC = 0.88, p < 0.001, 95% CI: 0.84–0.91) had an excellent discriminatory ability for the presence or absence of severe anxiety in the target population (21), as shown in Figure 1.

[image: Figure 1]

FIGURE 1
 The discriminatory capacity of related factors for distinguishing between MDD patients with comorbid dyslipidemia with and without anxiety symptoms. The area under the curve for suicidal history, BMI, FT4, PSS score, HAMD score, and female patients were 0.79, 0.59, 0.51, 0.88, 0.88, and 0.56, respectively.




3.4 Factors affecting levels of severe anxiety in MDD patients with dyslipidemia: a multiple linear regression model

After binary logistic regression analysis (Enter), a total of six factors were included in the regression equation, including HAMD score, PSS score, FT4 level, BMI and previous history of suicide, and gender. The correlation coefficient of the regression equation was R = 0.734, and the coefficient of determination was R2 = 0.539. The significance test for the regression equation was F = 136.676, p < 0.001, indicating that the multiple regression equation was statistically significant. Standardized regression coefficients (β) suggested that the shape of the six independent variables on the severity of severe anxiety in the target population, in descending order of magnitude (absolute value), were HAMD score, PSS score, history of suicide, FT4 level, gender, and BIM. Two-tailed significance level tests indicated that FT4 level, gender, and BIM were not statistically significant (p > 0.05), as shown in Table 3.



TABLE 3 Multiple linear regression analysis of factors associated with the occurrence of severe anxiety in MDD patients with dyslipidemia.
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4 Discussion

The main findings of the study were as follows: in patients with MDD with comorbid dyslipidemia, (1) the prevalence of anxiety disorders was 11. 02%; (2) there were significant differences between the severe anxiety subgroup and the non-severe anxiety subgroup in terms of duration of the disease, gender, history of suicide, and clinical presentation, such as score of the three scales (HAMD, PSS, and CGI), TSH level, FT4 level, FBG level, TC level in the severe anxiety group, LDL-C level, BMI and blood pressure (SDP and DBP) were significantly higher than those of the non-anxiety subgroup. In addition, more females than males suffered from severe anxiety disorders, and the presence of a history of suicide was also higher in patients with severe anxiety disorders; (3) history of suicide, female gender, BMI, HAMD score, PSS score, and FT4 level were risk factors for the development of severe anxiety symptoms. (4) HAMD score, PSS score, and a history of suicide were influential factors in the development of severe anxiety symptoms in the target population.

In our study, the prevalence of comorbid anxiety among MDD patients with dyslipidemia was 11.02%. However, to our knowledge, the prevalence of anxiety in MDD patients with comorbid dyslipidemia has rarely been reported. There is a high degree of heterogeneity in the current reports on the prevalence of comorbid anxiety symptoms in MDD patients. For example, one study found that approximately 53.2% of outpatients with major depression also had clinically significant levels of anxiety (22). Among inpatients participating in the third phase of the German algorithm project (GAP3), 46% of patients with depressive episodes had anxiety symptoms (23). In a study on the acute phase cognitive treatment of patients with anxious depression versus non-anxious depression, anxiety symptoms were present in approximately 50.4% of patients with recurrent MDD depression (24). However, in a recent Chinese study of first-episode unmedicated psychotic depression with comorbid anxiety disorders, the prevalence was about 22.8% (25). The heterogeneity of study results may be due to differences in the methods used to assess and define anxiety. For example, the above studies have used HAMD anxiety/panic factor score ≥ seven as an indicator of depression combined with anxiety in their diagnostic assessment (22–24). However, in our study, a HAMA score ≥ 25 was defined as severe anxiety, so it is possible that some patients with anxiety symptoms but not severe enough were excluded from our trial. In addition to different methods of assessing symptoms, our findings may differ due to the inclusion of other populations, ethnicity, and differences in gender composition. In conclusion, the prevalence of severe anxiety in our study population was not high.

We also found that HAMD score, PSS score, body mass index, history of suicide, female gender, and FT4 level were risk factors for severe anxiety symptoms. Using ROC curves, we also found that a history of suicide, PSS score, and HAMD score had good predictive ability for the presence of severe anxiety in MDD patients with dyslipidemia. There is a substantial co-morbidity between anxiety and depression, as we believe. As the severity of depression progresses, anxiety-related symptoms usually increase (26). In clinical practice, depression and anxiety disorders often coexist. Studies have shown that up to 50–60% of patients with depression also have anxiety symptoms (27).

Furthermore, previous studies have shown that patients with MDD who have psychotic symptoms are more likely to experience anxiety. A study has shown that patients with MDD with psychotic symptoms have a 14.89-fold increase in the prevalence of severe anxiety (24.28%) compared to patients with MDD without psychotic symptoms (25). And Koyanagi et al. found that anxiety was significantly associated with coexisting psychotic symptoms in patients with depression (28), Gaudiano et al. found a higher prevalence of specific anxiety disorders in patients with major depressive disorder who had psychotic symptoms (29).

Some studies also have found that elevated BMI predicts the long-term development of depression and anxiety symptoms (30, 31). In rodent model studies, rats prone to obesity exhibit higher levels of anxiety-like behavior compared to resistant rats when maintained on a standard diet (32). Although it is widely accepted that obesity is associated with the onset of depression, the exact mechanisms by which these two disease entities interact remain unclear. Gut microbial imbalances, inflammatory responses as emotional disorders, and obesity are now well established (33–35). In addition, one study found that the dorsal striatal terminal dorsal bed nucleus was found to play a crucial role in the reciprocal control of the co-morbidity of obesity and mood disorders. High-fat diet-mediated desensitization reduces GABAergic output from AgRP neurons to downstream melanocortin four receptors in the dorsal striatal terminal dorsal bed nucleus neurons, leading to severe mood disorders (36).

In general agreement with previous reports, patients with anxiety depression had a higher frequency of major depressive episodes and a higher risk of suicidal ideation and previous suicide attempts compared to patients with non-anxiety depression (23, 37). A review explains the functional characteristics and nature of 5-HT receptor involvement in the regulation of pathological behavior, highlighting the role of 5-HT receptors in behavioral conditions such as suicide, depression, and anxiety (38). In terms of the risk of the disease by gender, it has been suggested that women are more prone to anxiety than men (39). A recent Chinese epidemiologic survey found a statistical difference in the prevalence of severe anxiety between men and women with patient MDD (9.79% vs. 22.12%) (40).

Our study also demonstrated that FT4 levels are a risk factor for severe anxiety in MDD patients with dyslipidemia. Regarding the association between FT4 and anxiety symptoms, studies have reported that higher FT4 in subclinical hyperthyroidism and within the normal range is associated with poorer cognitive outcomes (41). Another animal experiment found that a high level of FT4 may induce anxiety and depressive behavior in rats (41, 42). However, there is some heterogeneity in the presence of relevant studies. For example, no significant differences in serum FT4 levels were observed between MDD patients with and without anxiety in the study by Zhang et al. (43). The relationship between FT4 and anxiety symptoms is unclear.

We finally also identified HAMD score, PSS score, and history of suicide as factors influencing the severity of anxiety symptoms in the target population. Consistent with previous findings, in patients with first-episode unmedicated MDD, Zhang et al. found that psychotic symptoms and suicide attempts significantly predicted MDD with severe anxiety symptoms (44). It has also been found that the PASS score seems to represent a good indicator of anxiety, as it is significantly correlated with more systematic measures of anxiety (45). Our report suggests that the HAMD score is predictive of severe anxiety symptoms, and previous studies have found that anxiety manifests itself at a higher HAMD score and increases with increasing depression severity. Anxiety symptoms cannot be well differentiated at a lower HAMD score (26). However, since our study sample was patients with major depression and all HAMD scores≥25 (19), it supports our results.

Our study has several limitations. First, this cross-sectional preliminary study could not explain the causal relationship between anxiety severity and risk factors in MDD patients, which needs to be confirmed in future prospective cohort studies. Second, due to the many causes of anxiety symptoms, we were only able to include a subset of variables as independent variables and did not analyze the effects of physical condition, social and family support. Thirdly, as this study was conducted on patients hospitalized for the first time, who are usually in the acute phase of the disease, our study cannot be generalized to patients in the stable phase of the disease. Finally, because this was a cross-sectional study, we focused only on studies related to MDD patients with dyslipidemia and did not include MDD patients with normal lipids. Therefore, we cannot know whether these factors affecting anxiety symptoms are specific to patients with dyslipidemic MDD or are also prevalent in patients with normolipidemic MDD. Future studies should aim to control for these confounding factors, and further investigation of the prevalence of anxiety disorders and their influencing factors in patients with dyslipidemic MDD is needed to make our study more meaningful.

In conclusion, the prevalence of severe anxiety symptoms among first-time hospitalized MDD patients with dyslipidemia was 11.02%. We found that HAMD score, PSS score, history of suicide, BMI, female, and FT4 were risk factors for severe anxiety symptoms in this patient group. In addition, HAMD score, PSS score, and history of suicide were predictors of the severity of anxiety symptoms in the target group. These identified factors may provide potential biological indicators for clinical intervention and prevention of severe anxiety symptoms in this population.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving humans were approved by the Ethics Committee of Wuhan Mental Health Center. 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

HY: Writing – original draft. QZ: Formal analysis, Writing – review & Editing. YL: Investigation, Supervision, Writing – review & editing. JM: Conceptualization, Methodology, Software, Investigation, Formal analysis.



Funding

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



Acknowledgments

We want to express our deepest gratitude to the patients who decided to participate in this study. We want to thank the staff involved in this study for their assistance and support.



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.



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.



References

 1. Kessler, RC, Berglund, P, Demler, O, Jin, R, Merikangas, KR, and Walters, EE. Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the National co-morbidity Survey Replication. Arch Gen Psychiatry. (2005) 62:593–602. doi: 10.1001/archpsyc.62.6.593 

 2. Pompili, M, Innamorati, M, Erbuto, D, Luciano, M, Sampogna, G, Abbate-Daga, G , et al. High depression symptomatology and mental pain characterize suicidal psychiatric patients. Eur Psychiatry. (2022) 65:e54. doi: 10.1192/j.eurpsy.2022.2312 

 3. Cieza, A, Causey, K, Kamenov, K, Hanson, SW, Chatterji, S, and Vos, T. Global estimates of the need for rehabilitation based on the global burden of disease study 2019: a systematic analysis for the global burden of disease study 2019. Lancet. (2021) 396:2006–17. doi: 10.1016/S0140-6736(20)32340-0 

 4. Diseases, GBD, and Injuries, C. Global burden of 369 diseases and injuries in 204 countries and territories, 1990-2019: a systematic analysis for the global burden of disease study 2019. Lancet. (2020) 396:1204–22. doi: 10.1016/S0140-6736(20)30925-9

 5. Wray, NR, Ripke, S, Mattheisen, M, Trzaskowski, M, Byrne, EM, Abdellaoui, A , et al. Genome-wide association analyses identify 44 risk variants and refine the genetic architecture of major depression. Nat Genet. (2018) 50:668–81. doi: 10.1038/s41588-018-0090-3 

 6. Choi, KW, Kim, YK, and Jeon, HJ. Comorbid anxiety and depression: clinical and conceptual consideration and transdiagnostic treatment. Adv Exp Med Biol. (2020) 1191:219–35. doi: 10.1007/978-981-32-9705-0_14 

 7. Chen, C. Recent advances in the study of the co-morbidity of depressive and anxiety disorders. Adv Clin Exp Med. (2022) 31:355–8. doi: 10.17219/acem/147441 

 8. Gaspersz, R, Nawijn, L, Lamers, F, and Penninx, B. Patients with anxious depression: overview of prevalence, pathophysiology and impact on course and treatment outcome. Curr Opin Psychiatry. (2018) 31:17–25. doi: 10.1097/YCO.0000000000000376

 9. Li, Y, Cheng, Y, Zhou, Y, Du, H, Zhang, C, Zhao, Z , et al. High fat diet-induced obesity leads to depressive and anxiety-like behaviors in mice via AMPK/mTOR-mediated autophagy. Exp Neurol. (2022) 348:113949. doi: 10.1016/j.expneurol.2021.113949 

 10. Lin, PY, Chang, AY, and Lin, TK. Simvastatin treatment exerts antidepressant-like effect in rats exposed to chronic mild stress. Pharmacol Biochem Behav. (2014) 124:174–9. doi: 10.1016/j.pbb.2014.06.006 

 11. de Kluiver, H, Jansen, R, Milaneschi, Y, Bot, M, Giltay, EJ, Schoevers, R , et al. Metabolomic profiles discriminating anxiety from depression. Acta Psychiatr Scand. (2021) 144:178–93. doi: 10.1111/acps.13310 

 12. Ferriani, LO, Silva, DA, Molina, M, Mill, JG, Brunoni, AR, da Fonseca, MJM , et al. Depression is a risk factor for metabolic syndrome: results from the ELSA-Brasil cohort study. J Psychiatr Res. (2023) 158:56–62. doi: 10.1016/j.jpsychires.2022.12.017 

 13. Lama, A, Pirozzi, C, Severi, I, Morgese, MG, Senzacqua, M, Annunziata, C , et al. Palmitoylethanolamide dampens neuroinflammation and anxiety-like behavior in obese mice. Brain Behav Immun. (2022) 102:110–23. doi: 10.1016/j.bbi.2022.02.008 

 14. Serpytis, P, Navickas, P, Lukaviciute, L, Navickas, A, Aranauskas, R, Serpytis, R , et al. Gender-based differences in anxiety and depression following acute myocardial infarction. Arq Bras Cardiol. (2018) 111:676–83. doi: 10.5935/abc.20180161 

 15. Lopresti, AL, Hood, SD, and Drummond, PD. A review of lifestyle factors that contribute to important pathways associated with major depression: diet, sleep and exercise. J Affect Disord. (2013) 148:12–27. doi: 10.1016/j.jad.2013.01.014 

 16. Barbosa, CDS, Das Merces, MC, Costa Santana, AI, ESD, DS, RFW, P, JMF, C , et al. Anxiety and dyslipidemia among primary health care professionals: a cross-sectional study. Work. (2022) 71:739–48. doi: 10.3233/WOR-205095 

 17. Hoffmann, MS, Brunoni, AR, Stringaris, A, Viana, MC, Lotufo, PA, Bensenor, IM , et al. Common and specific aspects of anxiety and depression and the metabolic syndrome. J Psychiatr Res. (2021) 137:117–25. doi: 10.1016/j.jpsychires.2021.02.052 

 18. Joint committee for guideline R. 2016 Chinese guidelines for the management of dyslipidemia in adults. J Geriatr Cardiol. (2018) 15:1–29. doi: 10.11909/j.issn.1671-5411.2018.01.011 

 19. 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

 20. Konstantakopoulos, G, Masdrakis, VG, Markianos, M, and Oulis, P. On the differential diagnosis of anxious from non-anxious major depression by means of the Hamilton scales. ScientificWorldJournal. (2013) 2013:294516:1–4. doi: 10.1155/2013/294516

 21. Mandrekar, JN. Receiver operating characteristic curve in diagnostic test assessment. J Thorac Oncol. (2010) 5:1315–6. doi: 10.1097/JTO.0b013e3181ec173d

 22. Fava, M, Rush, AJ, Alpert, JE, Balasubramani, GK, Wisniewski, SR, Carmin, CN , et al. Difference in treatment outcome in outpatients with anxious versus non-anxious depression: a STAR*D report. Am J Psychiatry. (2008) 165:342–51. doi: 10.1176/appi.ajp.2007.06111868 

 23. Fava, M, Alpert, JE, Carmin, CN, Wisniewski, SR, Trivedi, MH, Biggs, MM , et al. Clinical correlates and symptom patterns of anxious depression among patients with major depressive disorder in STAR*D. Psychol Med. (2004) 34:1299–308. doi: 10.1017/S0033291704002612 

 24. Smits, JA, Minhajuddin, A, Thase, ME, and Jarrett, RB. Outcomes of acute phase cognitive therapy in outpatients with anxious versus non-anxious depression. Psychother Psychosom. (2012) 81:153–60. doi: 10.1159/000334909 

 25. Zhou, Y, Wang, Q, Ren, H, Yang, WFZ, Ma, Y, Wu, Q , et al. Prevalence and related factors of anxiety in first episode and drug naive Chinese Han outpatients with psychotic major depression. J Affect Disord. (2022) 316:217–22. doi: 10.1016/j.jad.2022.08.018 

 26. Vaccarino, AL, Evans, KR, Sills, TL, and Kalali, AH. Symptoms of anxiety in depression: assessment of item performance of the Hamilton anxiety rating scale in patients with depression. Depress Anxiety. (2008) 25:1006–13. doi: 10.1002/da.20435

 27. Kaufman, J, and Charney, D. Co-morbidity of mood and anxiety disorders. Depress Anxiety. (2000) 12:69–76. doi: 10.1002/1520-6394(2000)12:1+<69::AID-DA9>3.0.CO;2-K

 28. Koyanagi, A, Oh, H, Stubbs, B, Haro, JM, and DeVylder, JE. Epidemiology of depression with psychotic experiences and its association with chronic physical conditions in 47 low- and middle-income countries. Psychol Med. (2017) 47:531–42. doi: 10.1017/S0033291716002750 

 29. Gaudiano, BA, Dalrymple, KL, and Zimmerman, M. Prevalence and clinical characteristics of psychotic versus nonpsychotic major depression in a general psychiatric outpatient clinic. Depress Anxiety. (2009) 26:54–64. doi: 10.1002/da.20470 

 30. Fulton, S, Decarie-Spain, L, Fioramonti, X, Guiard, B, and Nakajima, S. The menace of obesity to depression and anxiety prevalence. Trends Endocrinol Metab. (2022) 33:18–35. doi: 10.1016/j.tem.2021.10.005 

 31. Milaneschi, Y, Simmons, WK, van Rossum, EFC, and Penninx, BW. Depression and obesity: evidence of shared biological mechanisms. Mol Psychiatry. (2019) 24:18–33. doi: 10.1038/s41380-018-0017-5 

 32. Vogel, H, Kraemer, M, Rabasa, C, Askevik, K, Adan, RAH, and Dickson, SL. Genetic predisposition to obesity affects behavioural traits including food reward and anxiety-like behaviour in rats. Behav Brain Res. (2017) 328:95–104. doi: 10.1016/j.bbr.2017.02.037 

 33. Afzaal, M, Saeed, F, Shah, YA, Hussain, M, Rabail, R, Socol, CT , et al. Human gut microbiota in health and disease: unveiling the relationship. Front Microbiol. (2022) 13:999001. doi: 10.3389/fmicb.2022.999001 

 34. Cox, AJ, West, NP, and Cripps, AW. Obesity, inflammation, and the gut microbiota. Lancet Diabetes Endocrinol. (2015) 3:207–15. doi: 10.1016/S2213-8587(14)70134-2

 35. Zheng, ZH, Tu, JL, Li, XH, Hua, Q, Liu, WZ, Liu, Y , et al. Neuroinflammation induces anxiety- and depressive-like behavior by modulating neuronal plasticity in the basolateral amygdala. Brain Behav Immun. (2021) 91:505–18. doi: 10.1016/j.bbi.2020.11.007 

 36. Xia, G, Han, Y, Meng, F, He, Y, Srisai, D, Farias, M , et al. Reciprocal control of obesity and anxiety-depressive disorder via a GABA and serotonin neural circuit. Mol Psychiatry. (2021) 26:2837–53. doi: 10.1038/s41380-021-01053-w 

 37. Fava, M, Rush, AJ, Alpert, JE, Carmin, CN, Balasubramani, G, Wisniewski, SR , et al. What clinical and symptom features and comorbid disorders characterize outpatients with anxious major depressive disorder: a replication and extension. Can J Psychiatry. (2006) 51:823–35. doi: 10.1177/070674370605101304 

 38. Popova, NK, Tsybko, AS, and Naumenko, VS. The implication of 5-HT receptor family members in aggression, depression and suicide: similarity and difference. Int J Mol Sci. (2022) 23:8814. doi: 10.3390/ijms23158814 

 39. Pavlidi, P, Kokras, N, and Dalla, C. Sex differences in depression and anxiety. Curr Top Behav Neurosci. (2023) 62:103–32. doi: 10.1007/7854_2022_375

 40. Chen, H, Wang, X, Huang, Y, Li, G, Liu, Z, Li, Y , et al. Prevalence, risk factors and multi-group latent class analysis of lifetime anxiety disorders comorbid depressive symptoms. J Affect Disord. (2019) 243:360–5. doi: 10.1016/j.jad.2018.09.053 

 41. Ritchie, M, and Yeap, BB. Thyroid hormone: influences on mood and cognition in adults. Maturitas. (2015) 81:266–75. doi: 10.1016/j.maturitas.2015.03.016

 42. Yu, D, Zhou, H, Yang, Y, Jiang, Y, Wang, T, Lv, L , et al. The bidirectional effects of hypothyroidism and hyperthyroidism on anxiety- and depression-like behaviors in rats. Horm Behav. (2015) 69:106–15. doi: 10.1016/j.yhbeh.2015.01.003 

 43. Yang, W, Qu, M, Jiang, R, Lang, X, and Zhang, XY. Association between thyroid function and comorbid anxiety in first-episode and drug naive patients with major depressive disorder. Eur Arch Psychiatry Clin Neurosci. (2023) 273:191–8. doi: 10.1007/s00406-022-01457-x 

 44. Yang, WQ, Qu, M, Fang, HL, Phan, AT, Wu, HE, Lang, XE , et al. Gender differences in prevalence and clinical correlates of anxiety symptoms in first-episode and drug-naive patients with major depressive disorder. Compr Psychiatry. (2021) 111:152275. doi: 10.1016/j.comppsych.2021.152275 

 45. Montreuil, TC, Malla, AK, Joober, R, Belanger, C, and Lepage, M. Anxiety symptoms severity and short-term clinical outcome in first-episode psychosis. Early Interv Psychiatry. (2013) 7:5–11. doi: 10.1111/eip.12018 

Copyright
 © 2024 Yin, Zhang, Li and Ma. 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.

OPS/images/fpsyt-14-1289614-t002.jpg
Coefficients Std. error 95% Cl for EXP (B)

B Exp (B) Lower Upper

Constant ~25.871 an 31974

HAMD 0243 0.09 8543 0.003* 1275 1.083 1500
Pss 0220 0.04 36,003 <0001 1246 1159 1338
Gender (Male vs. Female) 1310 007 8.008 0.005% 3704 1496 9.157
FT, 0141 0.06 5564 0018* Lis1 1204 1294
BMI 0338 012 8161 0.004% 1402 L2 1768
Suicidal history (No vs. Yes) 1987 043 26267 <0001 7.291 3425 15518

HAMD, Hamilton Depression Scale; PSS, Positive Symptom Subscale; FT,, e tetraiodothyronine; BMI, body mass index. *p < 0.05.





OPS/images/fpsyt-14-1289614-t003.jpg
Constant

Gender (Male vs. Female)
Suicidal history (No vs. Yes)
HAMD

PSS

FT,

BMI

HAMD, Hamilton Depression Scale;

5.004

~0.167

2217

0419

0239

0.037

0.008

Std. error

1768
0193
0293
0.039
0.026
0.030

0.050

0022

0215

0354

0320

0032

0.050

2830

~0876

7.256

10725

9.004

1229

0.164

Lower
1532
~0546
1552
0343
0.187
~0022

~0.091

95%Cl

Upper

8.476

0211

2703

0496

0291

0.095

0.107

S5, Positive Symptom Subscale; FT, free tetraiodothyronine; BMI, body mass index. *p < 0.05.

0.005
0.386
<0001%
<0001%
<0001%
0219

0.087

1005

1338

1645

1903

1002

1009





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Prevalence and correlates of severe anxiety in patients with first hospitalization for major depressive disorder combined with dyslipidemia: a large sample cross-sectional study



		1 Introduction



		2 Materials and methods



		2.1 Participants



		2.2 Data collection



		2.3 Clinical assessment



		2.4 Laboratory measurements



		2.5 Data analysis



		2.6 Ethics statement









		3 Results



		3.1 Differences between clinical subgroups with and without anxiety



		3.2 Determinants of anxiety in MDD patients with dyslipidemia: a binary logic-based model



		3.3 ROC analysis of factors influencing anxiety in MDD patients with dyslipidemia



		3.4 Factors affecting levels of severe anxiety in MDD patients with dyslipidemia: a multiple linear regression model









		4 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyt-14-1289614-g001.jpg
1007
— Suicidal history

30| — BMI
— FT,

60-| N
— PSS

40 — HAMD

204/ ~ Female

ol

0 20 40 60 8 100
100% - Specificity%





OPS/images/fpsyt-14-1289614-t001.jpg
Total patients

(n=708)

Without (n = 630)

With (n=78)

Age - years
Course of disease - months
HAMD

PSS

cat

TSH- ulU/mL.
FTmmol/L.

FT, - mmol/L

FBG - mmol/L.
TC - mmol/L.
HDL-C -mmol/L.
LDL-C - mmol/L
TG - mmol/L.

BMI - kg/m2

SBP - mmHg

DBP - mmHg
WC-em

Gender

Male

Female

Education

High school and below
Bachelor and above
Marital status
Unmarried
Married

Treatment history
NO

YES

Suicidal history
YES

NO

360941260
1094456
29904297
7.00 (7.00-7.00)
5924072
3.76 (2.58-4.80)
4924067
1677£3.03
5294065
498096
1304023
2744080
245£097
24204180
117021143
74954708

79734837

23032.5%

478 67.5%

50471.2%

20428.8%

212299%

49670.1%

256 36.2%

45263.8%

105 14.8%

60385.2%

358841259

1105£437

29414259

7.00 (7.00-7.00)

5854061

3.59 (2.54-4.70)

491£0.69

16.68+3.00

5264061

493094

131£023

2724097

2474097

24.14£177

115961083

74354658

79.65£837

214340%

41666.0%

442702%

18829.8%

19130.3%

439.69.7%

231367%

399633%

538.4%

57791.6%

377941256
979498
33.90£279
20.00 (12.00-23.00)
654£0.68
7.38 (4.11-1150)
496+0.67
17.50£3.21
5564085
5454098
128+0.22
3004081
2334089
24704190
125.60+12.53
79.79£898

8039836

1620.5%

6279.5%

6279.5%

1620.5%

21269%

5773.1%

25321%

5367.9%

5266.7%

2633.3%

-127

214

~1430

~1531

-8.37

-8.49

-0.67

-223

-3.01

~4.60

~3.00

116

—2.64

-5.18

~0.74
573

295

038

0.64

186.47

0206
0.035%
<0.001%
<0.001%
<0.001%
<0.001%
0506
0026
0.003*
<0.001%
0244
0.003*
0247
0.008*
<0.001%
<0.001%
0451

0.017*

0.086

0537

0424

<0.001%

HAMD, Hamilton Depression Scale; PSS, Positive Symptom Subscale; G, Clinical Global Impression Scales TSH, thyroid stimulating hormone; FT, free triiodothyronine; FT, free

etraiodothyronine; FBG, fasting blood glucoses TC, total cholesteral; HDL-C, high-density ipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TG, triglycerides; BMI, body
mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; WC, waist circumference. *p < 0.05.





OPS/images/cover.jpg
, frontiers | Frontiers in Psychiatry

Prevalence and correlates of
severe anxiety in patients with
fifi st hospitalization for major
depressive disorder combined

with dyslipidemia: a large sample
cross-sectional study












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry






