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Background: Depression is a common mental illness. Previous studies suggested that health conditions and lifestyle factors were associated with depression. However, only few studies have explored the risk factors of depression in a large representative sample of the general population in the world.

Methods: A population-based cross-sectional survey was conducted in the 2006 survey and 2009 survey in Qingdao, China. The participants with insufficient information were excluded: Zung score, body mass index (BMI), diabetes items, physical activity, smoking, or drinking. Finally, a total of 3,300 participants were included in this analysis. The category of depression was used in the Zung self-rating depression scale (ZSDS). The associations between different indicators of health conditions (diabetic status, BMI), lifestyle factors (physical activity, smoking, and alcohol consumption), and depression were assessed by the logistic regression model.

Results: The mean Zung scores for all participants, male participants, and female participants were 29.73 ± 7.57, 28.89 ± 7.30, 30.30 ± 7.70, respectively. In all participants, those who were pre-diabetes status (OR: 1.53, 95% CI: 1.04–2.27), and irregular physical activity (OR: 0.39, 95% CI: 0.17–0.89) had an increased risk of depression. In man, the analysis showed an increased risk of depression those with pre-diabetes (OR: 2.49, 95% CI: 1.25–4.97), previously diagnosed diabetes (OR: 4.44, 95% CI: 1.58, 12.48), and in those irregular activities (OR: 0.07, 95% CI: 0.01–0.61). In women, those who were underweight (OR: 5.66, 95% CI: 1.04–30.71) had a greater risk of depression.

Conclusions: These results suggested that health conditions and lifestyle factors were the potential risk factors for depression. Men with pre-diabetes, previously diagnosed diabetes, and irregular activity had an increased risk for depression; women with underweight status had a higher risk for depression.
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INTRODUCTION

Depression is a common mental illness that has a substantial impact on one's private and public life. Significant efforts have been made to embed the depression into the policy agenda as a top priority across the world. However, depression is still a major public health issue with continuously increasing prevalence rates; the World Health Organization predicted that depression would be the three leading contributors to the global burden of disease by 2030 (1). Depression is also a dramatic problem in China: in 2013, the prevalence of depression was ~25% and projected that the burden of depression would increase by 10% between 2013 and 2025 (2). Therefore, preventing the incidence of depression is extremely important in the field of public health.

To help prevent depression, several studies on the risk factors for depression have been identified, including health conditions (BMI, chronic status) (3–6), lifestyle factors (smoking, drinking, physical activity, diet) (7, 8), individual determinants and socio-demographics (age, gender, education, marital status) (9, 10). Also, gender differences have observed in risk factors: having a chronic disease and physical inactivity were risk factors for depression in men, poor perceived health and a BMI of 25 or more were risk factors for depression in women (11). However, few of these studies have explored the risk factors of depression in a large representative sample of the general population.

The association between health conditions, lifestyle factors and depression has been rarely studied in China; yet there is a need to explore the nature of the association between the risk factors and the development of depression. Considering the results of previous studies, we chose two health conditions indicators of diabetic status and BMI and three lifestyle indicators including physical activity, smoking, and alcohol consumption. In the present study, we used the large population-based cross-sectional survey to assess the relationship between health conditions, lifestyle factors, and depression among the general population of Qingdao, China.



METHODS


Study Population

The exploited data from the Qingdao Diabetes Prevention Program (QDPP) were conducted in 2006 survey and 2009 survey in Qingdao, China. The diabetes survey covered three urban regions (Shinan, Shibei, Sifang,) and three rural regions (Huangdao, Jiaonan, and Jimo) in Qingdao. A total of 12,100 individuals (6,100 in 2006 survey and 6,000 in 2009 survey) were enrolled using the four-stage stratified random sampling method to select the representative sample aged 35–74 years old living in the selected area for more than 5 years. In the cross-sectional survey, 1,635 individuals (745 individuals in 2006 and 890 individuals in 2009) did not arrive at the survey field with or without various reasons, such as not contacting, ill or deceased. Finally, about 10,465 subjects (5,355 in 2006 survey and 5,110 in 2009 survey) were investigated in the survey, giving the response rate was 85.8% (87.8% in 2006 and 85.2% in 2009) (Figure 1).
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FIGURE 1. Flow chart of participants included in the cross-sectional analysis.


From the 10,465 individuals, we excluded participants due to an insufficient information: 1,598 individuals without Zung score, 155 individuals without diabetes information, 4,011 individuals without physical activity (PA) information, 1 individual without smoking information. Finally, a total of 3,300 participants met the inclusion and exclusion criteria for this analysis.



Depression

The dependent variable was the presence of depression symptoms, assessed using the Zung self-rating depression scale (ZSDS) (12). Compared to other tools, the ZSDS is more standardized for the self-administered scales to identify the characteristics of the depressive symptoms; therefore, it becomes one of the most frequently used self-administered scales (13). This scale contains 20 items rated on a scale of 1 through 4 based on the following responses: never or a little time, sometimes, most of the time, or almost always, and the total score ranges from 20 to 80; higher scores represent a higher level of depressive symptoms (14). The participants were categorized into two groups: normal (scores from 20 to 44), and depressed (scores ≥ 45).



Health Conditions

Two items represented heath conditions: diabetic status and BMI. According to the 2006 World Health Organization/IDF standards (15), diabetic status was classified as normoglycaemia: a fasting plasma glucose (FPG) ≤6 mmol/L and 2 h post-load plasma glucose (2 h PG) ≤7.8 mmol/L; pre-diabetes: 6 mmol < FPG < 7 mmol/L or 7.8 mmol/L ≤ 2 h PG <11.1 mmol/L; newly diagnosed diabetes: FPG ≥ 7 mmol/L or 2 h PG ≥ 11.1 mmol/L, and previously diagnosed diabetes has been diagnosed as diabetes by an above the county level hospital before survey.

Body mass index (BMI) is calculated by dividing weight in kilograms by height in meters squared. According to WHO criteria participants were divided into three categorical groups: underweight (<18.5 kg/m2), normal weight (18.5–25 kg/m2), overweight/obese (>25 kg/m2).



Lifestyle Factors

Three items assessed lifestyle factors: physical activity, smoking, and alcohol consumption. Physical activity was assessed by asking, “Are you doing regular physical activity now?” with possible answer of “yes” or “no.” Smoking status was assessed by asking, “Do you smoke?” with possible answer of “yes” or “no.” Drinking status was assessed by asking, “Do you drink?” with possible answer of “yes” or “no.”



Adjusted Factors

The adjusted socio-economic and demographic variables showed as follows: gender, age, area, education, marriage, monthly income, occupation. The area was classified as urban and rural. Education was defined as illiterate/elementary school, junior high school, and senior high school or higher. Marriage was developed two dichotomous categories: unmarried (single, widowed, divorced, or separated) vs. married/cohabiting. Personal monthly income was coded as three levels factor: ≤599 Chinese Yuan (CNY), 600–1,999 CNY, ≥2,000 CNY. The occupation was classified into any kind of occupation (salaried employee, retired, self-employed) and no occupation (unemployed, never worked).



Statistical Analysis

Data were analyzed using SPSS (version 20.0). Continuous variables and categorical variables were summarized as the geometric mean ± standard deviation and proportions, respectively. Correlations between health conditions, lifestyle factors and depression were assessed by spearman correlation coefficient. Differences in health conditions, lifestyle factors between the depressive and non-depressive participants were examined by χ2 tests for categorical variables. Logistic regression was to examine the effect of health conditions and lifestyle factors on depression, and risk factors were evaluated in terms of the odds ratios (ORs) and 95% confidence intervals (CIs). The statistical significance was at P < 0.05.




RESULTS

Table 1 presented the characteristics of participants included in the analysis. Of 3,300 participants, 1,327 were males (40.21%) and 1,973 were females (59.79%). The mean age of participants was 50.63 ± 10.38. A large proportion of participants had a senior high school or higher education (38.34%), lived in the rural district (56.15%), and had an occupation (69.37%). The majority of participants (95.86%) were married or cohabiting with their spouses. Of 3,300 participants, 1,362 individuals (42.58%) earned <599 CNY per month, 1,494 individuals (46.70%) earned 600–1,999 RMB per month, and 343 individuals (10.72%) earned more than 2,000 RMB per month.


Table 1. Socio-economic and demographic characteristics of analysis subjects.
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Table 2 showed correlations between health conditions, lifestyle factors, and depression. Diabetic status was independently and positively associated with Zung scores (P < 0.001), smoking and drinking were independently and negatively associated with Zung scores (P < 0.001).


Table 2. Spearman correlation between health conditions, lifestyle factors, and depression.
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Table 3 showed health variables, health condition variables and depression variables for the participants by gender. The mean Zung scores for all participants, male participants, and female participants were 29.73 ± 7.57, 28.89 ± 7.30, 30.30 ± 7.70, respectively. For all participants, the prevalence of depression was significantly different between those who was diagnosed normoglycaemia (n = 71, 4.25%), pre-diabetes (n = 55, 7.13%), newly diagnosed diabetes (n = 20, 5.17%), and previously diagnosed diabetes (n = 33, 7.02%). In addition, the prevalence of depression was significantly different between underweight participants (n = 81, 5.97%), normal-weight participants (n = 3, 16.67%), and overweight/obese participants (n = 95, 4.93%). For men, the prevalence of depression was significantly different between those who was diagnosed normoglycaemia (n = 19, 2.77%), pre-diabetes (n = 20, 6.67%), newly diagnosed diabetes (n = 7, 4.02%), and previously diagnosed diabetes (n = 11, 6.63%).


Table 3. The characteristics of health conditions, lifestyle factors, and depression in analysis subjects.
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Logistic regression analysis was adopted to explore the association of health conditions and lifestyle factors on depression, shown in Table 4. Model 3 indicated that diabetic status, physical activity, and area were significant risk factors for depression. Specifically, pre-diabetes participants had about 1.53 times greater risk for depression compared to participants with normoglycaemia (95% CI, 1.04–2.27), participants with regular physical activity more less likely become depressed than participants with irregular physical activity: the OR was 0.39 (95% CI, 0.17–0.89), the OR for depression of rural districts compared with urban districts was 0.36 (95% CI, 0.24–0.54).


Table 4. Odds ratio (OR) and 95% CI of health conditions, lifestyle factors for depression in all subjects in logistic regression models.
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Table 5 presented risk factors on depression by gender. For men, diabetic status, physical activity, and area were significant risk factors for the depression. Specifically, participants with pre-diabetes and previously diagnosed diabetes had about 2.49 times (95% CI, 1.25–4.97) and 4.44 times (95% CI, 1.58–12.48) greater risk for depression compared to participants with normoglycaemia, the OR of having depression for those with regular activity compared to those with irregular activity was 0.07 (95% CI, 0.01–0.61), the OR of having depression of rural compared with urban was 0.20 (95% CI, 0.10–0.42). For women, BMI and area were a statistically significant association to the depression. Specifically, underweight participants had had about 5.7 times (95% CI, 1.04–30.71) greater risk for depression compared to participants with normal weight, the OR of having depression of rural districts compared with urban districts was 0.52 (95% CI, 0.31–0.86).


Table 5. Odds ratio (OR) and 95% CI of health conditions, lifestyle factors for depression in men and women in logistic regression models.
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DISCUSSION

The present study analyzed how the health conditions and lifestyle factors influenced depression among adults in Qingdao, China. The results showed that health conditions and lifestyle factors were the important risk factors of depression.


Health Conditions

The previous studies mainly investigated the association between diabetes and depression, and results showed that the prevalence of depression was significantly higher risk in subjects with diabetes compared with the non-diabetic population (16–19). Our study further analyzed the relationship between different stages of diabetes and depression, and results were not completely consistent with other studies (5, 5, 20, 21). Our finding showed that pre-diabetes, but not newly diagnosed diabetes and previously diagnosed diabetes, was significantly associated with depression. There were several possible explanations for elevated depressive symptoms in the pre-diabetes population in this study. One explanation was that the “psychological burden hypothesis,” which indicated that the burden of knowing diabetes and concomitant manage, could cause some negative effects on psychological feelings (22). Another explanation was that the population were mainly composed of middle-aged participants in our study, they might suffer from other diseases, thus leading them to have depressive symptoms even in the pre-diabetes stage. Meanwhile, we had to pay attention to a phenomenon that the detection rate of pre-diabetes in China was as high as 50.1% in 2013 (23), and most people had no enough knowledge of this abnormal state so that they were more likely to be in anxiety or even depression state.

Our study found that gender difference of association of diabetes with the development of depression. Participants with pre-diabetes and previously diagnosed diabetes had a greater risk in men, whereas, diabetic status was not associated with depression in women. Some early studies have reported that women generally have higher prevalence of depression compared to men (24, 25), and this has been attributed to hormone changes (e.g., testosterone, estrogen) (26), the experience of more interpersonal stressors (27) and greater tendency to ruminate (28). According to the results of descriptive statistics, our study was consistent with previous studies, where women had higher levels of depression at all stages of diabetic status compared to men. Therefore, diabetic status was not a risk factor for depression in women, because women had the higher prevalence to be associated with numerous biological, social, and psychologic factors, regardless of the presence of diabetes.

This study was not clear as to whether BMI was a risk factor for depression in the general population. However, several earlier studies consistently reported that BMI and depression were associated, yet the relationship was controversial (29–32). Besides, previous studies also shown that depression with BMI category also was detected differences between men and women, higher BMI in women and lower BMI in men resulted in more serious depression (33). Our results differed from those of several other studies that had reported, which underweight in women was a critical factor for developing depression (95%CI, 1.04–30.71). There were three possible explanations for this result. One explanation was that underweight in the 40–59 year age group than other age groups were more likely to become depressed (34), and the average age of this study was 50.63 ± 10.38. Another explanation was that the underweight subgroup could include those who ate disorder or have to be in the stage of losing weight [Jorm et al. (35)]. Furthermore, according to with “Jolly Fat” hypothesis, overweight had a lower risk for depression due to several possible mechanisms that might include higher consumption of certain nutrients that helped reduce or prevent depressive symptoms (36, 37).



Lifestyle Factors

In this study, the lack of physical activity was a risk factor for depression. Similarly, several previous cohort studies showed that physical activity could confer protection against the emergence of depression (38–40). At a clinical level, a study proved that 63% of exercise participants had lower severity of depression than the control group and approximately 20% reduction in the severity of depressive (41). However, our study also certified the significance might vary according to gender, physical activity showed protective effects against depressive symptoms in men, but not in women. A study also predicted that leisure-time exercise and walking or cycling during commuting to work were associated with better mental health in men (42).

Because nicotine could damage certain pathways in the brain that regulate mood, many prior studies had examined that smokers were more likely to develop incident depression vs. non-smokers (43–47) and gender differences existed in their associations (48–50). In contrast, our findings were inconsistent with other studies; we did not observe a similar association in smoking and depression after controlling confounding variables. The reason could be explained that previous findings linking smoking to higher levels of depression might be due to residual confounding, a shared vulnerability to both depression and smoking behavior, or reverse causality (51).

Our findings contradicted a large body of other studies that had documented drinking could lead to depression given the various psychological effects of alcohol and impacted on mental health (52–54). Results in our study were consistent with the UK based study (55) and the Whitehall II cohort of British civil servants (56), concluded that there was no association between drinking and risk of depression. A partial explanation for the discrepant results between the prior studies, ours might be that moderate doses of alcohol did not cause many problems and was effective in reducing stress (57). Especially in countries like China, drinking had always been common, and most people felt comfortable with drinking being part of the Chinese liquor culture.

This study suffered from a few limitations. Firstly, this study was a cross-sectional study that did not reflect the underlying mechanisms between depression and other factors. Therefore, a follow-up study was necessary. Second, the analysis of depression symptoms was by ZSDS only. It would be more reliable if this study analyzes depression combined with other scales. Thirdly, the data of our study was collected from Qingdao Diabetes Prevention Program, and some variables like physical activity, smoking and drinking status had not been designed in detail in the questionnaire.




CONCLUSION

This study found that diabetic status and physical activity were significantly associated with the development of depression. Meanwhile, the statistical differences of gender on depression were found that men with prediabetes or diabetes had a high risk for depression, underweight in women was a risk factor for depression, and physical activity had protective effects against depression in men. Thus, in future studies, researchers should pay more attention to persons who comply with these factors mentioned above, and intervene in those factors that play a significant role in the prevention of depression.
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