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Background: Obesity and overweight are common in young patients with major depressive disorder (MDD). However, the prevalence and associated clinical factors of obesity/overweight in young first-episode and drug-naïve (FEDN) MDD patients are rarely reported in China.

Methods: A cross-sectional study of 917 young patients (aged 18–35 years) with FEDN MDD was performed. Demographic and clinical data were collected. Depression, anxiety, and psychotic symptoms were assessed using the Hamilton Depression Scale (HAMD), the Hamilton Anxiety Scale (HAMA), and the Positive and Negative Syndrome Scale (PANSS) positive subscale, respectively.

Results: Among the young MDD patients, the prevalence of obesity and overweight was 4.14 and 52.89%, respectively. Compared to normal-weight patients, overweight patients were older, had a greater age of onset, and had higher TSH and TG levels. Male MDD patients had a higher risk of obesity than female patients. Compared to obese patients, normal-weight and overweight patients had significantly lower HAMD scores, TC levels, and rates of TSH abnormalities. Logistic regression analysis showed that age, age of onset, and sex were independently associated with obesity, and TSH was independently associated with both obesity and overweight, in young MDD patients.

Conclusion: Our findings suggest a high prevalence of overweight and obesity in young FEDN MDD patients. Several demographic and clinical variables are independently associated with overweight/obesity in these young MDD patients.
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1. Introduction

The prevalence of major depressive disorder (MDD), especially among young adults, is increasing each year and is of growing concern. One study showed that the prevalence of MDD among young men and young women in the United States was 6.4 and 9.2%, respectively (1). Another survey of youth across the United States showed a 14.3% prevalence of depression in the last month and a 7.8% prevalence of depression for 7 and 14 days or more (2). The youth population tends to have a higher risk of developing depression (3). In addition, vegetative symptoms, such as changes in weight and appetite, low energy, and insomnia, are more common in younger patients with MDD than in adults (4). However, only 30% of young patients achieve remission in current antidepressant treatment (5–7). Therefore, a more in-depth study of the pathogenesis of MDD in young adults is needed. It has been shown that the pathogenesis of depression in youth may involve multiple aspects, including neuroendocrine and glucose/lipid metabolism-related mechanisms (8). Compared with the general population, young MDD patients tend to have higher glucose, total and low-density lipoprotein cholesterol (LDL-C), body mass index (BMI), lower high-density lipoprotein cholesterol (HDL-C), and higher rates of abdominal obesity (9).

The prevalence of overweight and obesity in young populations varies by country. A study of young Australians showed that 20.6% of women were overweight, 20.6% of men were obese, 29.3% of men were overweight, and 13.8% of men were obese (10). Another survey of young Ugandans showed that the overall prevalence of obesity and overweight was 2.3 and 10.4%, respectively (11). A study of young Chinese university students showed an overall prevalence of 9.5% for overweight and obesity, with 13.9% in males and 6.1% in females (12).

In clinical practice, the coexistence of overweight and obesity with depression is common in young adults. A study of young adults in the United States showed a correlation between overweight/obesity and depression in a younger population, but not in an older population (2). In China, fasting glucose, HbA1c, and triglycerides were found to be risk factors for depression in young obese patients (13). There are several studies of depressed patients of all ages, and the results vary across geographic regions. A German survey of depressed patients who changed medication early showed that 31% were overweight and 21% were obese (14). A Portuguese survey of depressed patients showed that 27% of patients were overweight and 46% were obese (15). A survey of outpatients with depression in the United States showed that 51.4% of patients were overweight and 20.0% were classified as obese (16). However, the geographical limitation of patients and the BMI of subjects in these studies may be influenced by antidepressants, which may lead to different results. Our team’s recent survey of depressed patients of all ages in China showed that 3.73% were obese and 56.00% were overweight (17). However, this study was an all-age study of adult depressed patients, whereas there are relatively few studies on the prevalence of obesity and overweight in the young depressed population in China, and associated clinical factors are unclear.

To date, studies on the prevalence of obesity and overweight in young depressed patients are relatively scarce. Therefore, to reduce the effect of medications and other factors on BMI (18, 19), we recruited 917 first-episode and drug naïve MDD patients aged 18–35 years in mainland China as study subjects and collected clinical data and lipid metabolism and neuroendocrine-related biomarkers. The main objectives of this study were (1) to investigate the prevalence of obesity and overweight in young MDD patients, and (2) to examine the associated clinical factors associated with obesity and overweight in young MDD patients.



2. Methods


2.1. Study design and subjects

The study was approved by the Institutional Review Board (IRB) of the First Hospital of Shanxi Medical University. All subjects signed a written consent form prior to participation in this study.

In this cross-sectional study, 917 consecutive outpatients were recruited from the First Hospital of Shanxi Medical University. Participants were recruited in accordance with the Declaration of Helsinki. Each patient was then independently evaluated by two experienced psychiatrists according to the Chinese version of the Structured Clinical Interview for DSM-IV (SCID) to confirm the diagnosis of MDD. Subjects met the following inclusion criteria: (1) 18–35 years old, Han Chinese; (2) no previous antidepressant or antipsychotic treatment; (3) first episode of MDD; (4) duration of illness less than two years; and (5) not pregnant or breastfeeding.

After a detailed medical history review, physical examination, and laboratory testing, we acquired a complete medical history and clinical/anthropometric data for all patients. Patients meeting the following criteria were excluded: (1) axis I disease other than MDD; (2) central nervous system disease, acute, unstable, or life-threatening disease (e.g., infection, cancer, and organ failure); (3) history of drug/alcohol abuse or dependence; and (4) refusal to sign a written consent form.



2.2. Collection of socio-demographic information

Sociodemographic information was collected using a standard questionnaire that included gender, age, age of onset, duration of illness, marital status, education level, and suicide attempts. The study questionnaire was administered by trained research staff. BMI was calculated as weight (kg) divided by height (m) squared and patients were classified as normal weight (BMI < 24 Kg/m2), overweight (24 Kg/m2 ≤ BMI < 28 Kg/m2) or obese (BMI ≥ 28 Kg/m2) (20).



2.3. Clinical measurements

The HAMD-17 was used for the comprehensive assessment of depressive symptoms. The scale contains 8 items on a 5-point scale from 0 (no symptoms) to 4 (very severe symptoms) and 9 items on a 3-point scale from 0 (no symptoms) to 2 (severe symptoms). Patients with a score of 24 or more were considered to have severe depressive symptoms (21).

The PANSS positive subscale was used to assess the severity of psychotic symptoms in patients with MDD. Each item was scored from 1–7. Patients with a total score > 15 were considered to have psychotic symptoms (22).

The 14-item Hamilton Anxiety Rating Scale (HAMA) was used to quantify the severity of anxiety symptoms. Patients with a total score > 29 were considered to have severe anxiety symptoms.

The Clinical Global Impression of Severity Scale (CGI-S) was used to measure clinicians’ impression of the current severity of illness, with scores ranging from 1 (normal) to 7 (most severe) (23).

Prior to the investigation, two qualified psychiatrists were trained in the use of these rating scales. After repeated assessments, interobserver correlation coefficients for HAMD and PANSS scores exceeded 0.8, respectively.



2.4. Blood biomarker measurements

Blood samples were collected in the morning after an overnight fast and immediately sent to the hospital’s laboratory center for measurement on the same day. In this study, blood lipids and thyroid function were measured, including HDL-C, LDL-C, triglycerides (TG), total cholesterol (TC), free triiodothyronine (FT3), free thyroxine (FT4), and thyroid stimulating hormone (TSH). Serum TSH, FT3, and FT4 were performed by chemiluminescent immunoassay. The normal range of TSH was 0.27–4.20 mIU/L, FT3 was 3.10–6.8 pmol/L and FT4 was 10–23 pmol/L. The lipid profile was measured by enzyme-labeled colorimetric assay.



2.5. Statistical analysis

First, the normality of all variables was tested by the Shapiro–Wilk test, and the homogeneity of variance was determined by the Levene test. Categorical variables were expressed as frequencies and percentages, and the X2 test was used for comparison of categorical variables. All normally distributed continuous variables were expressed as mean ± SD, and non-normally distributed variables were expressed as median (quartiles). Comparisons of continuous variables conforming to the normal distribution were performed using analysis of variance (ANOVA), and non-normally distributed variables were tested using the Kruskal-Wallis rank sum test.

For post hoc analyses, paired comparisons between the three groups (normal weight, overweight, and obese) were performed using the Nemenyi test. To further explore the effect of each clinical factor on BMI, a multivariate unordered logistic regression model was constructed to clarify the effect of each factor on BMI levels (normal weight, overweight, and obesity). BMI was considered as the dependent variable.

All statistical analyses in this study were performed using the SPSS 20.0 platform, and all p-values were calculated using two tails, with significance set at p < 0.05.




3. Results


3.1. Prevalence and demographic and clinical variables of overweight or obesity in young MDD patients

As shown in Table 1, the following variables did not follow a normal distribution: age at onset, age, A-TG, A-TPO, FT3, FT4, HDL-C, LDL-C, TC, TG, HAMA, and HAMD (all p < 0.05). Among 917 young MDD patients (351 men and 566 women), the mean age of onset was 24 years. The mean duration of the disease was 4 months. The mean total scores of HAMD and HAMA were 30 and 21, respectively.



TABLE 1 Characteristics and prevalence of overweight/obesity of young patients with MDD.
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Among these young MDD patients, the prevalence of obesity and overweight was 4.14% (38/917) and 52.89% (485/917), respectively. The chi-square analysis showed that gender was significantly different in the three groups (p = 0.015). The Kruskal-Wallis rank test showed that age (p = 0.010), age of onset (p = 0.012), HAMD (p = 0.015), A-TPO (p = 0.013), and TC (p = 0.010), TG (p = 0.043), TSH (p < 0.001), CGI (p = 0.016), and suicide attempt rate (p = 0.013) were significantly different among the three groups.

As shown in Table 2, post hoc analysis showed that overweight patients were older (p = 0.01), had a greater age of onset (p = 0.01), and had higher rates of TSH abnormalities (p < 0.001) and TG levels (p = 0.04) compared to the normal weight group. HAMD score, TC levels, and the rate of TSH abnormalities were lower in overweight patients (PHAMD = 0.04, PTC = 0.03, PTSH = 0.02) and normal-weight patients (PHAMD = 0.02, PTC = 0.01, PTSH < 0.001) than in the obese group.



TABLE 2 All p values for posthoc comparison of selected variables among normal, overweight, and obesity groups.
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3.2. Association between clinical parameters and risk of overweight or obesity

An ordered logistic regression model was built using three ordered categorical variables (normal weight, overweight, and obesity), and the significance indicators in Table 1 were extracted to further explore their relationship with BMI levels. Using the multivariate ordered logit model, the parallel line test was p = 0.000, which did not meet the requirement. Therefore, an unordered multi-classification logit regression model was used: regression models for normal-weight, obesity, and overweight were established with normal-weight as a reference.

As shown in Table 3, age and age of onset were higher in the obese group, and TSH (two categories, defined by 4.20 mol/L) was higher in both obese and overweight groups than in the normal-weight group. For each year increase in patient age, the risk of obesity was approximately 2.497 times higher than in the normal-weight group (p = 0.002, OR: 2.497, 95% C.I.: 1.391–4.484). For each year increase in age of onset, the risk of obesity was about 2.433 times higher than the normal-weight group (p = 0.003, OR: 2.433, 95% C.I.: 1.344–4.405). In young MDD patients, the risk of obesity was nearly 2.549 times higher in men than in women (p < 0.0001, OR: 2.549, 95% C.I.: 1.628–3.99), but there was no significant sex difference in the risk of being overweight (p = 0.593). Compared with normal-weight patients, the risk of obesity was 4.551 times greater in patients with TSH abnormalities than in patients with normal TSH (p < 0.0001, OR: 4.551, 95% C.I.: 2.419–8.563). The risk of being overweight in patients with TSH abnormalities was 2.286 times higher than in patients with normal TSH (p < 0.0001, OR: 2.286, 95% C.I.: 1.707–3.06).



TABLE 3 Results of multivariable disordered logit model.
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4. Discussion

To our knowledge, this is the first clinical study showing that the prevalence of overweight was 52.89%, and the prevalence of obesity was 4.14% in young Chinese patients with FEDN MDD. Age, age of onset and gender were associated clinical factors for obesity, and TSH was a common risk factor for obesity and overweight in young FEDN MDD patients. In addition, the prevalence of obesity in young MDD patients in this study was higher than in our previous study of MDD patients of all ages (3.73%), while the prevalence of overweight was lower (56.00%) (17), suggesting that younger MDD patients may have a higher risk of obesity than older MDD patients.

Our study found that age was positively correlated with BMI in younger MDD patients, and that the older the patient, the greater the risk of higher BMI. A large US population-based survey on the relationship between risk factors for depression and age showed a stronger association between higher BMI and depression at younger age (24), which is not inconsistent with our present study because the criteria for age grouping were different. Our current study focused on young MDD patients aged 18–35 years, whereas previous US study categorized age into three groups aged 18–39, 40–59, and 60 years, with age being a continuous variable for each subgroup in each 10-year model. It is worthy noting that differences in ethnicity or dietary patterns, as well as the use of antidepressant medication, may influence the relationship between age and BMI to a greater or lesser extent. In the United States, the prevalence of obesity among young adults in 2007–2009 was 29.9% (25), whereas the prevalence of obesity among young Chinese was only 5.6% in 2002 (26). Another survey of young Chinese college students showed that the prevalence of obesity among college students was only 0.4% (27). This study was conducted on young Chinese adults and may differ from the U.S. study in terms of ethnicity and dietary patterns. A previous study also showed that antidepressant use affected patients’ BMI (19).

Further, our study found that age of onset was an associated clinical factor for obesity in young MDD patients. One study found that early-onset depression was associated with a history of depressive episodes and a longer duration of symptoms (28). Another study also showed that patients with early-onset depression had higher levels of neuroticism and a more prevalent abnormal personality (29). Therefore, we hypothesized that a long history of depressive episodes, symptom duration, and higher levels of neuroticism would correlate with patients’ appetite/BMI, making the age of onset an associated clinical factor for obesity in young MDD patients.

In addition, we found significant gender differences in the risk of obesity in young MDD patients. Specifically, young male MDD patients had a higher risk of obesity than young female MDD patients. This interesting finding is inconsistent with previous studies. A study based on US patients showed that female MDD patients had a substantially higher BMI than male patients (30). Another survey of young Americans showed that obese women were more likely to suffer from depression than non-obese women, but there was no significant difference among young male patients (2). This opposite gender difference between young Chinese and young American adults may be due to different criteria for age grouping and dietary patterns, which needs to be explored in future studies.

HAMD score reflects the severity of depression and several surveys have shown that BMI is positively correlated with depression severity in patients with MDD (14, 31), which is consistent with our current study. Possible reasons for this discrepancy may be due to differences in ethnicity, heterogeneity in medication use, disease duration, and inclusion criteria. Moreover, our previous study also showed that HAMD score was a risk factor for weight gain only within two specific score ranges (28 < HAMD score < =29 and > 32) (17). Therefore, more large-sample surveys and animal studies are needed to confirm the relationship between HAMD score and BMI.

TSH is a unique associated clinical factor for overweight and obesity in young MDD patients, which is consistent with our previous findings in all-age FEDN MDD patients (17). This phenomenon can be explained by biological factors, such as a decrease in 5-hydroxytryptamine, an important neurotransmitter in the formation of MDD, which leads to increased concentrations of thyrotropin-releasing hormone and consequently to thyrotropin secretion in brain tissue (32). Another study also found that elevated cortisol concentrations were strongly associated with the development of MDD disease (33). Patients with depression tend to over-activate the HPA axis, the end product of which is cortisol, and elevated cortisol levels decrease the activity of 5-HT1A receptors in the brain, which in turn exacerbates depression (34). It is also reasonable to find no independent association of either FT3 or FT4 with both obesity and overweight in young MDD patients. Although TSH, FT3, and FT4 are critical criteria for thyroid function, changes in TSH do not always correlate positively with changes in FT3 or FT4. For example, subclinical hypothyroidism is defined by elevated TSH (> 4.2 mIU/L) and normal FT4 (35), whereas hyperthyroidism is recognized by low TSH, high FT4, or high FT3 (14). Further animal studies are needed to reveal the relationship between TSH, FT3, FT4, and BMI.

We found that CGI was an associated clinical factor for obesity in young MDD patients. In the group of obese subjects, CGI of 5 appeared to be much less frequent, suggesting that obese MDD patients have more severe disease. Similarly, a previous study also found that higher levels of CGI were a risk factor for obesity in pediatric and adolescent MDD patients (36). All of these findings suggest that close monitoring of weight changes in clinical care is important for young MDD patients.

This study still has several limitations. First, the current international definition of youth is inconsistent. For the age definition of youth, we used an age range that is more appropriate for the Chinese population, which may lead to inconsistent results with other studies. Second, we used BMI rather than waist/hip circumference (WC) to measure obesity/overweight. Although BMI is a widely accepted screening measure for overweight and obesity, other studies have found that waist circumference rather than BMI explains the health risks associated with obesity (37). Therefore, it may be better to calculate both BMI and WC. Third, our participants included only FEDN MDD outpatients in the Chinese Han population, and our findings may not be generalized to MDD patients in other settings. Fourth, previous studies have shown that low-weight MDD patients are of significant research value. However, only two of the 917 young FEDN MDD patients in this study were underweight. In future studies, we will expand the sample size and investigate the prevalence of low weight and associated risk factors in MDD patients.



5. Conclusion

In summary, our study showed for the first time that the prevalence of overweight and obesity among young FEDN MDD patients was 52.89 and 4.14%, respectively. Our study also found that TSH was a common risk factor for obesity and overweight in young MDD patients. Therefore, TSH testing in MDD patients should be enhanced in clinical practice, which may be predictive of BMI changes in younger patients. In addition, key population information (age, age of onset, and gender) can be screened in clinical practice to guide patients on weight control, which is important to improve the prognosis of MDD.
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