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Background: Obese patients are more likely to experience psychological distress symptoms, such as low self-esteem, anxiety and depression. Approximately 18–55% of obese patients will encounter problems such as abdominal distension, purple skin lines and facial acne due to changes in their body shape and appearance. Establishing a predictive model for psychological distress in obese patients during the weight loss process, early identification of high-risk groups, and the adoption of proactive intervention measures can help reduce the incidence of psychological distress.

Aims: Explore the risk factors for psychological distress among middle-aged and young obese patients, and construct and validate a risk prediction model for psychological distress.

Methods: The study was a cross-sectional survey study, From January to June in 2025, a total of 357 obese patients were selected from 22 tertiary hospitals in Jiangxi Province, China. The model was constructed by univariate and logistic regression analyses. They were divided into the group with significant psychological distress (K10 ≥ 16 points) and the group without significant psychological distress (K10 < 16 points). R4.2.3 Statistical software was used to construct a risk prediction model for psychological distress in obese patients regarding weight loss. The discriminative ability of the model was evaluated by the receiver operating characteristic (ROC) curve, the accuracy of the predictive model was evaluated by the Hosmer–Lemeshow test and calibration curves, and the clinical utility was assessed using decision curve analysis (DCA).

Results: Two hundred fifty-five patients were in the training set and 102 were in the validation set. Through logistics regression analysis, the following seven predictive factors were obtained: age (youth), gender (female), history of chronic diseases, high BMI, weight loss method (diet and exercise for weight loss), perceived social support, and general self-efficacy. The area under the ROC curve of the model was 0.852 (95%CI, 0.806 ~ 0.897). The sensitivity and specificity were 0.804 and 0.729. The maximum Youden index was 0.520, and the best cut-off value was 0.396. The Hosmer–Lemeshow test showed that χ2 = 4.560 and p = 0.803. The internal and external validation results showed that the area under the ROC curve was 0.858 and 0.833 respectively, and the Hosmer–Lemeshow test results showed that the χ2 was 0.664 and 0.765, respectively. The decision curve analysis shows that obese patients have better clinical benefits.

Conclusion: This study developed a predictive model for weight loss psychological distress in obese patients, which has strong predictive performance and has been verified by internal and external cohorts. It was helpful for the early detection of high-risk groups for weight loss psychological distress.
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Background

Obesity was a chronic and recurrent disease caused by multiple factors such as genetics, social economy and lifestyle, characterized by excessive accumulation of fat in the body, accompanied by organ dysfunction and decreased ability to perform daily activities (1). The main parameter for diagnosing obesity was the body mass index BMI (in kg/m2). The ranges of 18.5 ~ 24.9 for normality was considered overweight, 25 ~ 29.9 for overweight, and ≥30 for obesity (2). Up to 2022, there were a total of 2.5 billion overweight people worldwide, among which 890 million were obese. In 147 countries, the proportion of obese people in the total population exceeded 50% (3). It was expected that by 2030, the global obese population will reach about 1.1 billion, of which 487 million were men and 643 million were women, and the number of overweight and obese people in China will reach 515 million (4). Obesity has become one of the important risk factors for cardiovascular and cerebrovascular diseases, diabetes, chronic kidney disease and other diseases. According to a cancer survey in China, 48.47% of cancer patients among 14.14 million people were related to obesity, which has become a risk factor for many types of cancer (5). Obesity was a driving factor for the aggravation of chronic kidney disease, which can easily lead to glomerular hypertrophy, accompanied by focal and segmental glomerular sclerosis, and eventually develop into uremia (6).

Previous studies have shown that obese patients, due to their bloated bodies, have purple wrinkles on their skin and acne on their faces. Approximately 18 to 55% of obese patients were prone to psychological distress symptoms such as low self-esteem, anxiety, depression and fear (7, 8). Psychological distress was an unpleasant psychological experience caused by multiple factors, mainly manifested in psychological, social and physical states (9). Psychological distress was prone to cause eating disorders in obese patients, such as bulimia nervosa and bulimia nervosa (10). Research has found that there was also a certain relationship between obesity and anxiety and depression. A higher weight increases the risk of depression in obese patients (11). Weight shame was also one of the manifestations of psychological distress. From a social point of view, obese patients were often regarded as representatives of laziness and lack of self-discipline, and they were susceptible to ridicule and bullying in employment, education, and health care (12).

The psychological distress of obese patients was influenced by multiple factors. Previous studies have shown that gender was an important factor influencing the psychological distress of obese patients. A cross-sectional survey in Sweden involving 413 obese patients revealed that over one-third of female obese patients had symptoms of anxiety or depression, the risk of anxiety and depression among female obese patients was 5.65 times that of male patients (13). Compared with men, female patients pay more attention to their appearance and figure. Obesity can seriously affect the marriage and daily social activities of unmarried women (14).

Studies have shown that there was a significant relationship between a higher BMI and psychological distress. The epidemic rate of obesity varies in different regions. The overall prevalence of global obesity was 41.5%. It is more prevalent among older patients, female patients, and urban residents. Regarding regional differences, the prevalence rate in Latin America is around 55.1%, and in Central America it was 52.9%. The rate of obesity among young patients aged 15–40 has increased the fastest, rising from 16.3 to 33.6% (15). BMI increases with age, peaks between the ages of 50 and 59, and gradually declines after the age of 60. The higher the body mass index, the more difficult it is to lose weight, and the more time and medical expenses it takes.

The social support level was a protective factor against psychological distress. Social support comes from various aspects such as family, friends, and colleagues, and can help patients reduce the impact of negative emotions and enhance their resilience in dealing with hardships (16). A large number of studies have shown that a lack of social support can lead to estrangement between patients and their families and friends, increasing the risk of depression and suicide (17). Previous studies have shown that self-efficacy was another protective factor for psychological distress. Self-efficacy was a patient’s belief in their ability to complete a certain task or behavior (18). The higher the level of self-efficacy of a patient, the greater their confidence in completing a certain task and the less they are affected by negative emotions. For patients trying to lose weight, the key lies in how to provide multi-faceted support to obese patients, boost their confidence and help them achieve their weight loss goals (19).

The above research indicates that the psychological distress experienced by obese patients during the weight loss process was influenced by various factors, such as age, gender, BMI, and social support. However, it is still unclear to what extent these factors can predict the probability of psychological distress occurring in obese patients during the weight loss process. This study aims to build a prediction model by incorporating relevant risk factors and protective factors, and to visualize the model through a nomogram graph. This will enable regular assessment to identify the psychological distress of obese patients at an early stage, and help healthcare professionals formulate targeted intervention measures. Therefore, this study proposes three hypotheses:


Hypothesis 1: Gender has a predictive effect on the psychological distress of obese patients.
Hypothesis 2: BMI has a predictive effect on the psychological distress of obese patients.
Hypothesis 3: Social support and self-efficacy have a protective effect on the psychological distress of obese patients.




Methods


Study design

The study employed a cross-sectional survey design.



Settings and participants

From January to June 2025, a convenience sampling method was used to randomly select obese patients from a tertiary hospital in Jiangxi Province, China to participate in an anonymous survey. The samples selected from January to May 2025 constituted the training set, while the obese patients from another tertiary hospital in Jiangxi Province selected in June 2025 formed the validation set. The patients were divided into the significantly distressed group (K10 ≥ 16 points) and the non-significantly distressed group (K10 < 16 points) based on the level of psychological distress. Inclusion criteria: ① Age: 18 ~ 60 years old, BMI: ≥ 30 kg/m2; ② First-time hospital visitors and communicate normally; ③ Signed the informed consent form and agreed to participate in this study. Exclusion criteria: ① Have a history of mental or psychiatric disorders; ② Patients with severe cardiovascular or cerebrovascular diseases or malignant tumors; ③ Withdraw from this study halfway. This study identified a total of 16 risk factors through preliminary investigations and literature reviews. The sample size required for the EPV (events per variable) calculation was determined. In this model construction, it is expected to include 7–10 predictor variables (20). According to the research results of Steptoe (8), the incidence of psychological distress due to weight loss among obese patients was approximately 40%. Considering a 20% sample attrition rate, the required number of samples for the training set is 7 × 10/0.4/0.8 = 219.the sample size required for the validation set was 1/4 to 1/2 of that of the training set (55 ~ 109).



Questionnaire collection procedure

The research team consisted of 3 personnel from the weight management center and 2 graduate students in nursing. Before the start of the investigation, the research group received unified training and obtained the consent of the department head. The investigation was conducted after the distribution of questionnaires. Before distributing the questionnaires, the researchers explained the purpose, content and precautions of the investigation to the participants. The questionnaire survey was conducted using Questionnaire Star to distribute electronic questionnaires. The following sub-questionnaires have all been translated into Chinese and have good reliability and validity. The participants were guided to fill out the questionnaire using a unified instruction, and the filling was done anonymously to protect the privacy of the participants. The time taken to complete the questionnaire was 10 ~ 12 min. After the completion of the questionnaire, it was checked by two members of the research team to eliminate incomplete or incorrect questionnaires, ensuring the accuracy of the data. A total of 365 questionnaires were filled out, and 357 valid questionnaires were recovered, with an effective recovery rate of 97.81%.



Ethical considerations

This study has been approved by the Neighborhood Committee of The First Affiliated Hospital of Nanchang University (IIT2025-055). All participants were informed of the content and purpose of the study and signed the informed consent form. The study does not involve the participants’ names, ID numbers, home addresses, or any other personal information. The privacy of the participants was strictly protected. The data will not be used for any commercial purposes and will only be reported in summary form.



Measures


Data collection tool


General social survey questionnaire

The questionnaire was designed by the research team itself. Its contents mainly include age, gender, educational level, occupation, monthly income, history of chronic diseases, marital status, and medical insurance payment situation.



Perceived social support scale (PSSS)

This scale was developed by Zimet and was mainly used to assess the extent to which patients receive support from family members, friends and other sources (21). The scale consists of three dimensions: family support, friend support and other support, with 12 items. Each item ranges from “strongly disagree” to “strongly agree,” and was scored from 1 to 7 points. The total score ranges from 12 to 84. The overall Cronbach’s alpha coefficient of this scale was 0.934, and the Cronbach’s alpha coefficients of each dimension were 0.845, 0.902 and 0.876, indicating good reliability and validity. The higher the score, the higher the level of social support received by the patient. In this study, the Cronbach’s alpha coefficient of this scale was 0.884.



The brief illness perception questionnaire (BIPQ)

This scale was consists of 3 dimensions and 9 items, the Cronbach’s α coefficient was 0.893, indicating good reliability and validity (22). The cognitive dimension has 6 items: influence, disease course, individual control, treatment control, symptoms, and identity, which were used to measure patients’ cognition of the disease; the emotional dimension has 2 items: disease concern and emotion, which were used to measure patients’ emotional experiences. The understanding dimension has 2 items, one measuring the degree of patients’ understanding of the disease and the other an open-ended question item. Except for the open-ended item, the scores of other items range from 0 to 10 (where the scores of items 3, 4, and 7 were calculated in reverse), and the total score ranges from 0 to 80. The higher the score, the deeper the negative feelings of the patients toward the disease. In this study, the Cronbach’s α coefficient of this scale was 0.865.



Kessler psychological distress scale (K10)

This scale was consists of 10 items and was mainly used to assess the frequency of symptoms related to specific mental health conditions such as anxiety and stress levels experienced by patients in the past 4 weeks (23). Each item of the K10 scale was scored on a 5 point scale, with each item ranging from 1 to 5 points. The higher the total score, the worse the patient’s mental health condition. With scores of 10 ~ 15 indicating Good mental health status; with scores of 16 ~ 21 indicating average mental health status; with scores of 22 ~ 29 indicating poor mental health status; with scores of 30 ~ 50 indicating very poor mental health status. The split-half reliability of the K10 scale was 0.7076, and the Cronbach’s α coefficient was 0.801, indicating good reliability and validity. In this study, the Cronbach’s α coefficient was 0.826.



General self-efficacy scale (GSES)

The Cronbach’s α coefficient of this scale was 0.872, and the test–retest reliability was 0.836. The scale consists of 10 items, each using the Likert 4-point rating method, ranging from “completely incorrect” to “completely correct,” with scores ranging from 1 to 4. The total score ranges from 10 to 40, with higher scores indicating stronger self-confidence (24).





Data analysis

The data were statistically analyzed using SPSS 25.0. Measurement data that followed a normal distribution were described by mean and standard deviation, and comparisons between groups were conducted using t-tests and analysis of variance; measurement data that did not follow a normal distribution were expressed as M (P25, P75), and statistical analysis was performed using the Mann–Whitney U test; count data were represented by frequency and percentage, and statistical analysis was conducted using the χ2 test or Fisher’s exact probability method. The independent variables with statistical significance identified in the single-factor analysis were subjected to multicollinearity diagnosis. When the variance inflation factor (VIF) was <5, it indicated that there was no multicollinearity among the independent variables. The independent variables with statistical significance were included in the binary Logistic regression analysis. R4.2.3 was used to constructed a nomogram prediction model. The training set data was internally validated using 1,000 Bootstrap repeated sampling, and the external validation was performed using the validation set data. The area under the ROC curve was used to evaluate the discrimination of the model, the calibration curve and Hosmer–Lemeshow test was used to evaluate the calibration of the model, the DCA was used to evaluate the clinical effectiveness, and p < 0.05 was considered statistically significant.




Results


General information of middle-aged and young obese patients

A total of 260 patients were included. Among them, 5 patients withdrew from the study due to personal reasons. Finally, 255 patients were included, with 120 males and 135 females, aged 18 to 59 years. The sample collection was conducted in two hospitals in Jiangxi Province, China. However, the obese patients came from five different provinces. Jiangxi Province (144), Hunan Province (45), Anhui Province (28) Shandong Province (22), and Hubei Province (16). Based on a psychological distress score of 4 as the critical value, 107 patients (41.96%) had significant psychological distress (≥4 points). There were significant statistical differences between the two groups in terms of age, gender, history of chronic diseases, monthly income level, BMI, waistline, weight loss methods, PSSS and GSES (p < 0.05) (Table 1).


TABLE 1 Sociodemographic characteristics of the participants and Single factor analysis of psychological distress in obese patients (n = 255, Jiangxi, China).


	Variables
	K10 < 16
 (n = 148)
	K10 ≥ 16
 (n = 107)
	Test statistics
	P

 

 	Age (in years) 	35.00 (33.00, 42.00) 	33.00 (25.00, 39.00) 	3.712b 	<0.001


 	Gender 	 	 	6.928a 	0.008


 	Male 	80 (54.05%) 	40 (37.38%) 	 	


 	Female 	68 (45.95%) 	67 (62.62%) 	 	


 	Educational background 	 	 	0.936a 	0.817


 	High school and below 	15 (10.14%) 	10 (9.35%) 	 	


 	College degree 	43 (29.05%) 	26 (24.30%) 	 	


 	Bachelor’s degree 	75 (50.67%) 	58 (54.20%) 	 	


 	Master’s degree 	15 (10.14%) 	13 (12.15%) 	 	


 	Employment status 	 	 	0.024a 	0.887


 	Unemployed 	72 (48.65%) 	51 (47.66%) 	 	


 	Employed 	76 (51.35%) 	56 (52.34%) 	 	


 	Marital status 	 	 	0.331a 	0.565


 	Single 	69 (46.62%) 	46 (42.99%) 	 	


 	Married 	79 (53.38%) 	61 (57.01%) 	 	


 	Residence 	 	 	3.259a 	0.071


 	Rural 	46 (31.08%) 	45 (42.06%) 	 	


 	Urban 	102 (68.92%) 	62 (57.94%) 	 	


 	Chronic disease 	 	 	9.989a 	0.002


 	No 	85 (57.43%) 	40 (37.38%) 	 	


 	Yes 	63 (42.57%) 	67 (62.62%) 	 	


 	Monthly income 	 	 	12.886a 	0.005


 	<4000yuan 	35 (23.65%) 	44 (41.12%) 	 	


 	4,000 ~ 6000yuan 	59 (39.86%) 	40 (37.38%) 	 	


 	>6000yuan 	54 (36.49%) 	23 (21.50%) 	 	


 	Primary insurance status


 	No 	19 (12.84%) 	13 (12.15%) 	0.203a 	0.977


 	NRCMS 	48 (32.43%) 	33 (30.84%) 	 	


 	URBMI 	43 (29.05%) 	31 (28.97%) 	 	


 	UEBMI 	38 (25.68%) 	30 (28.04%) 	 	


 	BMI (Kg/m2) 	30.11 (28.42, 33.24) 	32.62 (28.89, 36.55) 	−3.268b 	0.001


 	Waistline (cm) 	101.00 (98.00, 105.75) 	102.00 (100.00, 110.00) 	−2.116b 	0.034


 	Weight loss goal 	 	 	0.020a 	0.990


 	<5% 	60 (40.54%) 	28 (26.17%) 	 	


 	5% ~ 10% 	30 (20.27%) 	22 (20.56%) 	 	


 	11% ~ 15% 	58 (39.19%) 	57 (53.27%) 	 	


 	Weight loss methods 	 	 	17.289a 	<0.001


 	Metabolic/bariatric surgery 	60 (40.54%) 	24 (22.43%) 	 	


 	Anti-obesity drugs 	59 (39.87%) 	38 (35.51%) 	 	


 	Diet and exercise for weight loss 	29 (19.59%) 	45 (42.06%) 	 	


 	PSSS 	56.00 (48.00, 66.00) 	43.00 (36.00, 52.00) 	−7.261b 	<0.001


 	BIPQ 	39.50 (35.00, 43.00) 	42.00 (35.00, 46.00) 	−2.141b 	<0.032


 	GSES 	23.50 (20.00, 28.00) 	22.00 (19.00, 26.00) 	−2.099b 	<0.036





a = χ2; b = Z; K10, Kessler psychological distress scale; NRCMS, New Rural Cooperative Medical Scheme; URBMI, Urban Residents Basic Medical Insurance; UEBMI, Urban Employees Basic Medical Insurance; PSSS, Perceived Social Support Scale; BIPQ, The Brief Illness Perception Questionnaire; GSES, General Self-Efficacy Scale.
 



Logistic regression analysis of psychological distress related to weight loss in middle-aged and young obese patients

Taking the 10 factors with statistical significance from the univariate analysis as independent variables, and setting the presence of psychological distress (K10 ≥ 16 points) in obese patients as the dependent variable for logistic regression analysis, the assignment of independent variable values were shown in Table 2. The VIF of the above 10 risk factors was all less than 5, and there was no multicollinearity. The results of the logistic regression analysis showed that for obese patients, being young, female, having chronic diseases, an increase of one unit in BMI, a decrease of 1 point in PSSS, and a decrease of 1 point in GSES were independent risk factors for psychological distress related to weight loss. The specific situation were shown in Table 3.


TABLE 2 Table of variable assignments (n = 255, Jiangxi, China).


	Variables
	Method of assignment

 

 	Ages 	Original value


 	Gender 	Male = 1, Female = 2


 	Chronic disease 	No = 1, Yes = 2


 	Monthly income 	<4,000 = 1, 4,000 ~ 6,000 = 2, >6,000 = 3


 	Weight loss goal 	<5% = 1, 5% ~ 10% = 2, 11% ~ 15% = 3


 	Weight loss methods 	Metabolic/bariatric surgery = 1, Anti-obesity drugs = 2, Diet and exercise for weight loss = 3


 	BMI 	Original value


 	Waistline 	Original value


 	PSSS 	Original value


 	BIPQ 	Original value


 	GSES 	Original value




 


TABLE 3 Logistic regression analysis results of the psychological distress caused by weight loss in obese patients (n = 255, Jiangxi, China).


	Variables
	β
	SE
	Wald
	P
	OR
	95% CI



	LLCL ULCL

 

 	Constant 	1.862 	1.793 	1.078 	0.299 	6.437 	 	


 	Gender 	0.955 	0.326 	8.599 	0.003 	2.598 	1.372 	4.917


 	Ages 	−0.967 	0.341 	8.034 	0.005 	0.38 	0.195 	0.742


 	Chronic disease 	1.142 	0.324 	12.386 	<0.001 	3.133 	1.659 	5.918


 	Weight loss methods 	1.001 	0.346 	8.396 	0.004 	2.722 	1.383 	5.358


 	BMI 	0.109 	0.047 	5.469 	0.019 	1.115 	1.018 	1.222


 	PSSS 	−0.088 	0.015 	35.086 	<0.001 	0.916 	0.889 	0.943


 	GSES 	−0.096 	0.03 	10.103 	0.001 	0.908 	0.856 	0.964




 



Constructing a nomogram for psychological distress in obese patients undergoing weight loss

The nomogram for predicting psychological distress in obese patients during weight loss was constructed based on the results of Logistic regression analysis, as shown in Figure 1. Calculation method for the risk of psychological distress in obese patients during weight loss: Firstly, find the corresponding score for each predictor factor, then add up all the scores to obtain the total score, and finally calculate the probability of psychological distress in obese patients based on the score on the risk axis.

[image: A chart depicting various health and risk assessment factors. It includes scales for gender, age, chronic disease, weight loss methods, BMI, PSSS, GSES, total points, and risk. Each scale is marked with corresponding numerical values. Gender is noted with values one and two, age ranges from twenty to sixty, chronic disease from one to two, and weight loss methods from one to three. BMI scale spans twenty-eight to fifty-six, PSSS from fifty to eighty-five, GSES from ten to thirty-eight, total points zero to two hundred forty, and risk from zero point one to zero point nine.]

FIGURE 1
 Nomogram for predicting the psychological distress of obese patients during weight loss.




The predictive performance of the prediction model for psychological distress in obese patients during weight loss

The receiver operating characteristic (ROC) curves was used to evaluate the discrimination ability of the prediction model, the area under the ROC curve was 0.852 (95% CI, 0.806 ~ 0.897), as shown in Figure 2. The maximum Youden index was 0.520, the critical value was 0.396, the sensitivity was 0.804, and the specificity was 0.729. The calibration curve was used to assess the calibration ability of the prediction model, as shown in Figure 3. The Hosmer–Lemeshow test showed that χ2 = 4.560, p = 0.803 (p > 0.05).

[image: ROC curve illustrating sensitivity versus one minus specificity with a red line and a dashed diagonal line indicating random chance. The area under the curve (AUC) is 0.852 with a 95% confidence interval of 0.806 to 0.897.]

FIGURE 2
 The ROC curve for predicting the psychological distress of weight loss in obese patients.


[image: Calibration plot comparing predicted and actual probabilities. The x-axis shows predicted probabilities from 0 to 1, and the y-axis shows actual probabilities. The plot includes three lines: orange for apparent, blue dashed for bias-corrected, and black dashed for ideal. Hosmer-Lemeshow P-value is 0.803.]

FIGURE 3
 The calibration curve of the prediction model for the psychological distress of weight loss In obese patients.




The internal and external validation of the prediction model for the psychological distress of weight loss in obese patients


Internal validation

The predictive performance of the evaluation model was evaluated by repeating sampling using the Bootstrap method 1,000 times. The results showed that the area under the ROC curve was 0.858 (95% CI, 0.806 ~ 0.910), the sensitivity was 0.872, and the specificity was 0.778. The Hosmer–Lemeshow test indicated that χ2 = 5.849, p = 0.664 (p > 0.05), and the calibration curve graph showed that the degree of fit between the calibration curve and the ideal curve was high. The calibration curve was shown in Figure 4.

[image: Calibration plot showing actual probability versus predicted probability for a model. The plot includes three lines: apparent (orange), bias-corrected (blue dashed), and ideal (black dashed). Hosmer-Lemeshow p-value is 0.664.]

FIGURE 4
 Internal verification calibration curve.




External validation

A total of 102 patients were included in the external validation. Among them, 48 were male and 54 were female, 39 cases (38.24%) had significant psychological distress (K10 ≥ 4), aged 18–58 years (average age = 33.52 ± 10.01). The general data of the modeling set and the validation set showed that there were no statistically significant differences between the two groups in terms of age, gender, history of chronic diseases, weight loss methods, BMI, PSSS, and GSES (p > 0.05). The external validation results showed that the area under the ROC curve was 0.833 (95% CI: 0.775 ~ 0.892), the sensitivity was 0.851, and the specificity was 0.772. The Hosmer–Lemeshow test showed that χ2 = 4.926, p = 0.765 (p > 0.05). The external validation calibration curve was shown in Figure 5. The ROC curve for internal validation and external validation was shown in Figure 6.

[image: Calibration plot showing actual probability versus predicted probability with three lines: apparent (orange), bias-corrected (blue), and ideal (black dashed). Hosmer-Lemeshow P-value is 0.765.]

FIGURE 5
 External validation calibration curve.


[image: ROC curve comparing internal and external validation of a model. The blue line represents internal validation with an AUC of 0.858, and the red line represents external validation with an AUC of 0.833. The graph plots sensitivity against one minus specificity.]

FIGURE 6
 ROC curves for internal validation and external validation.





The decision curve analysis

The decision curve analysis was drawn. The “None” line indicates that no psychological distress occurred in all obese patients, the “All” line indicates that psychological distress occurred in all obese patients, and the “Model” line represents the probability predicted by the model for psychological distress in obese patients. The results of the decision curve analysis showed that the prediction curve was close to the upper right corner, suggesting that the model has good clinical effectiveness (Figure 7).

[image: Line graph showing net benefit versus high risk threshold. The blue line represents the model, decreasing with fluctuations. The gray line labeled "All" curves downward, while the black line labeled "None" is constant at zero. Legend indicates model, all, and none categories.]

FIGURE 7
 The decision curve analysis of the prediction model for the psychological distress of weight loss in obese patients.




Analysis of predictive factors for the psychological distress of weight loss in obese patients

The psychological distress caused by weight loss was more severe among young and female obese patients. The psychological stress caused by weight loss was more severe among young and female obese patients. Ngenge’s study also showed that female obese patients have a higher risk of experiencing psychological problems such as anxiety and depression compared to male patients (13). Compared with older and male patients, young and female patients pay more attention to their weight loss results during the weight loss process. When the weight loss goal cannot be achieved and no significant improvement in body shape and appearance was observed, young women were more likely to experience negative emotions such as anxiety, worry, and depression, thereby exacerbating the psychological distress during the weight loss process (25). In this study, for every 1 kg/m2 increase in MBI, the risk of experiencing psychological distress due to weight loss increases by 1.115 times. Macho et al.’s (26) research also shows that as BMI increases, obese patients suffer more discrimination, have a higher level of stigma, psychological distress and depression. Previous studies (27) have shown that patients with a higher body mass index have lower satisfaction with their appearance. Patients with a larger body weight face greater difficulty in losing weight and need to persist for a long time, which makes them prone to psychological problems such as anxiety and depression. The results of this study revealed that compared to the Metabolic/bariatric surgery, patients who adopted diet and exercise for weight loss had a higher level of psychological distress. Studies have shown that the weight loss effect through Metabolic/bariatric surgery was more significant, and it can effectively reduce body weight in a short period of time. However, The Diet and exercise for weight loss method requires patients to persist for a long time and the effect was not obvious. Patients were prone to lose confidence in continuing weight loss, thus developing negative emotions and exacerbating their psychological distress (28, 29).

Obese patients with chronic diseases such as hypertension and diabetes have a 3.133 times higher risk of experiencing psychological distress during weight loss compared to obese patients without chronic diseases, which was similar to the results of Gallo et al. (30). Obese patients with cardiovascular and cerebrovascular diseases, diabetes, and chronic kidney disease were prone to increase the burden on their heart, kidneys and other body organs during weight loss. These patients were likely to suffer from complications such as heart failure and excessive fluctuations in blood sugar, which can hinder their weight loss progress and exacerbate psychological distress (31). Powell-Wiley et al.’s (32) study also confirmed that obese patients with concurrent chronic diseases have an increased incidence of cardiovascular events during the weight loss process, and this has a significant impact on the quality of life and prognosis of obese patients in the later stage. For obese patients with concurrent chronic diseases, various weight loss methods such as medication, surgery, diet, and exercise can be combined. Under the condition of controlling patients’ blood sugar, blood pressure, and blood lipids, following the principle of gradual progress, these methods can help patients alleviate negative emotions such as tension and anxiety, thereby achieving the weight loss goal.

The higher the level of PSSS, the lower the possibility that obese patients will experience psychological distress. When obese patients receive support from family members, friends and colleagues during the weight loss process, especially emotional encouragement and financial assistance, it can effectively alleviate the psychological pressure of the patients during the weight loss process. Patients lose weight together with multiple companions, it is more likely to stimulate the potential and confidence of the patients to lose weight, helping them complete the weight loss process better (33). When obese patients receive emotional and financial support from family members, friends and colleagues during their weight loss process, they can effectively cope with the problems encountered during the weight loss journey, enhance their confidence in losing weight, and effectively reduce the psychological pressure of weight loss (34).

Patients with lower levels of GSES are more likely to experience psychological distress. Self-efficacy refers to an individual’s confidence in completing a certain task or achieving a goal. The higher the level of self-efficacy, the greater the likelihood that the patient will be able to accomplish that task (35). Palmeira et al. (36) explored the relationship between GSES and psychological distress. By observing the weight loss outcomes of 1,627 obese patients over a period of 12 months, the results showed that obese patients with higher GSES scores had more significant weight loss, higher satisfaction with their body shape, and lower anxiety and depression scores. Moreover, these obese patients with higher GSES scores had a stronger willingness to persist in weight loss.



The predictive model for psychological distress in obese patients has excellent predictive performance

We constructed a model based on relevant predictive factors and drew a type chart to predict the psychological distress experienced by obese patients during weight loss. The area under the ROC curve was used to evaluate the discrimination ability of the prediction model. When the area under the ROC curve is between 0.5 and 0.7, it indicates that the model’s discrimination ability is poor. The area under the ROC curve is between 0.7 and 0.9, the discrimination ability is good. The area under the ROC curve is greater than 0.9, it indicates that the model’s discrimination ability is high. In this study, the area under the ROC curve of the constructed prediction model is 0.852, the maximum Youden index is 0.520, the critical value is 0.396, the sensitivity is 0.804, and the specificity is 0.729. The results of internal validation and external validation show that the areas under the ROC curves of the prediction model are 0.858 and 0.833, respectively. The above results all indicate the discrimination ability of the prediction model is good. The calibration curve is used to evaluate the calibration ability of the prediction model. The calibration curve of this study shows a high degree of agreement between the predicted probability and the actual probability. The Hosmer–Lemeshow test indicates that the P > 0.05, indicating no statistical difference and suggesting that the calibration ability of the prediction model is good. The decision curve analysis indicates that the predictive model constructed in this study is clinically useful.




Conclusion

This study investigated the factors that might affect the psychological distress of obese patients in Jiangxi Province, China, and constructed a nomogram for the predictive model. This model has excellent discrimination ability, calibration ability and clinical utility. It can assist clinical nurses in assessing the risk of psychological distress in obese patients during the weight loss process, thereby providing a reference basis for conducting prospective interventions.


Relevance for clinical practice

Being young, female, having a history of chronic diseases, high BMI, low PSSS score, low GSES score are risk factors for psychological distress in obese patients during weight loss (p < 0.05). Clinical nurses, physicians, and health care personnel should pay attention to young female patients with obesity. For those patients who have chronic diseases such as hypertension, diabetes, and coronary heart disease, multi-team collaboration should be carried out to develop personalized weight loss plans for the patients and provide them with comprehensive support. Guide the patients to develop regular eating habits, ensure adequate sleep. Ensure sufficient physical activity every day. By learning professional weight loss knowledge, complete the weight loss goals regularly and maintain a good mindset. The nomogram model developed in this study indicates that when the incidence rate of psychological distress in obese patients is ≥0.396, there is a high possibility that the patients have psychological distress. We should pay attention to their psychological state and formulate corresponding intervention plans for the patients, thereby reducing the risk of psychological distress for the patients. Psychological distress is a constantly changing dynamic process, healthcare providers should establish health records for obese patients and conduct at least one follow-up visit every 3 months to timely understand the patients’ psychological conditions, identify high-risk groups in advance, and through effective intervention measures, improve the weight loss effect and quality of life of the patients.



Limitations

Firstly, this study only included obese patients from tertiary hospitals in Jiangxi Province for sampling investigation, and it cannot fully represent the psychological distress levels of obese patients in other provinces of China. Therefore, in the later stage, further sampling surveys need to be conducted in other provinces of China to verify the predictive performance of the model. Secondly, only one method was used to build the model. It was suggested that in the future, various methods such as artificial neural networks and decision trees can be employed to construct the optimal prediction model.
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