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Purpose: The goal of the study was to identify the most important influences on professional healthcare use of people with depressive symptoms. We incorporated findings from research areas of health behaviors, stigma, and motivation to predict the help-seeking process variables from a wide range of personal factors and attitudes.

Methods: A sample of 1,368 adults with untreated depressive symptoms participated in an online survey with three-and six-month follow-ups. We conducted multiple linear regressions for (a) help-seeking attitudes, and (b) help-seeking intentions, and logistic regression for (c) help-seeking behavior with machine learning methods.

Results: While self-stigma and treatment experience are important influences on help-seeking attitudes, complaint perception is relevant for intention. The best predictor for healthcare use remains the intention. Along the help-seeking process, we detected a shift of relevant factors from broader perceptions of mental illness and help-seeking to concrete suffering, i.e., subjective symptom perception.

Conclusion: The results suggest a spectrum of influencing factors ranging from personal, self-determined factors to socially normalized factors. We discuss social influences on professional help-seeking and the use of combined public health programs and tailored help-seeking interventions.

Clinical trial registration: German Clinical Trials Register (https://drks.de/search/en): Identifier DRKS00023557.
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Introduction

Despite growing awareness of depression among the general public in Germany (1), only about 40% of individuals with depression seek help from mental health professionals, MHP (2). This treatment gap (3, 4) has spurred substantial scientific endeavors to understand and enhance help-seeking behavior (5). However, there is a lack of sufficiently comprehensive models in this area. Previous studies on help-seeking have primarily focused on attitudes or intentions, and less frequently behavior (6, 7). Efforts to integrate diverse help-seeking conceptualizations are underway, aiming to amalgamate varied definitions into a unified framework (8).

This study examines three aspects of the help-seeking process for mental illness: attitudes, intentions, and behavior. We summarize theoretical and empirical findings on influences affecting these variables. And use a machine learning model to identify significant influences, barriers, and facilitators.

The help-seeking process begins with recognizing one’s complaints as signs of a mental illness (9, 10). According to Ajzen’s Theory of Planned Behavior, TPB (11) help-seeking is conceptualized via attitudes towards seeking help, perceived behavioral control, and subjective norms. These factors play a significant role in determining the intention to seek help, which is the strongest predictor of help-seeking behavior [(e.g., 6, 12, 13)]. Compared to actual behavior, help-seeking intention can be predicted with more explained variance, and from a higher number of predictors [(e.g., 6, 7)].

Personal attitudes are important influences, particularly for people with mild to moderate symptoms (14, 15). Other factors, such as structural influences, cultural imprints, and education, should also be acknowledged (16, 17), as well as new global developments like the Covid-19 pandemic (18, 19). Additionally, higher symptom severity, functional deficits, and previous treatment experiences increase the likelihood of help-seeking (20).

Yet, it’s crucial to recognize that intention does not always translate into seeking treatment (21), particularly due to the substantial barrier of stigma, as outlined by Link and Phelan (22). It involves labeling and separating individuals with mental illness, leading to stereotypes and discrimination. Public stereotypes towards mental illness and treatment may be internalized by affected individuals, leading not only to experiencing but also anticipation of discrimination. People often refrain from seeking professional help due to negative beliefs, viewing it as a sign of inadequacy, inferiority, or diminished self-esteem. The impact of stigma on help-seeking lacks consistent significance across studies (10), probably varying with depression severity (23). Moreover, public stigma seems to play a role in the act of seeking help (24), but the influences are inconsistent and focused on intention (25–27).

Further, a comparably young theory to explore behavior change is the Self-Determination Theory, SDT (28). As part of SDT, Deci and Ryan (28) categorized motivation on a spectrum of self-determination, ranging from autonomous motivation (self-determined regulated behavior) to controlled motivation (externally regulated behavior). Autonomous rather than controlled motivation correlates with behavior changes and improved health outcomes (29).

Various other factors impact the help-seeking process, encompassing beliefs about an illness, its conceptualization, causes, and consequences (30). Jorm et al. (31) highlighted that the general public’s knowledge about mental illnesses is relatively low compared to physical health issues. Since then, mental health literacy, i.e., the knowledge and competency regarding symptoms and treatment options, has been shown to have an overall positive impact on the help-seeking intention (10, 32). In addition, the idea that mental health and illness are on a spectrum leads to those continuum beliefs having an impact on health variables, e.g., increasing problem recognition (33).

Help-seeking intentions also depend on the perceived causes of mental health problems. A balanced biopsychosocial model is preferred (34), also because biomedical causes alone were found to be associated with higher stigma (35, 36). Self-efficacy had an influence on help-seeking for physical health (13). However, for mental healthcare-seeking, a task-specific consideration might be worthwhile, because inconsistent findings exist (37, 38). The belief in the capability to influence own life events might rather imply to “handle situations on one’s own” instead of enhancing healthcare use (39). Specific help-seeking self-efficacy can lead to improved communication with health care personnel and facilitate coping with treatment consequences (40).

Hence, it is important to be aware that the introduced predictors might interact. Stigma is negatively associated with continuum beliefs (41) and mental health literacy (42). Perceived stigma is negatively associated with autonomous motivation (43). Hence, to comprehend help-seeking of individuals with depressive symptoms, exploring a comprehensive subjective perspective encompassing diverse attitudinal variables could be crucial.

Methodwise, machine learning enables accurate predictions that take multiple factors into account (44). Complex data can be predicted, and models are not biased by interactions between the variables, the variable scales, or oversimplification of the models (45–47). It automatizes the process of building analytic models with the idea that an algorithm can learn from data to identify different patterns of information. Machine learning methods in mental health research are a recent development (48, 49), primarily focusing on predicting treatment outcomes (50, 51). In the field of health behavior, many studies focus on samples with diagnosed major depression (52), but determinants of help-seeking can differ substantially depending on treatment experiences (53) and current symptoms (54). Thus, it would be useful to study a sample consisting of individuals with depressive symptoms, but not necessarily with diagnosis, therefore without initiated help-seeking process and without ongoing therapy.

The aim for the current study is to identify predictors for (a) attitudes towards professional psychological help (help-seeking attitudes), (b) intentions to seek help from MHP (help-seeking intentions), and (c) prospective utilization of healthcare from MHP within three or six months (help-seeking behavior) among individuals currently experiencing untreated depressive symptoms. We incorporated a large set of potential predictors, mostly attitudinal, but also sociodemographic, and structural influences, derived from the theoretical and empirical research mentioned earlier. The comprehensive model is outlined in Figure 1. While replicating established findings, our primary objective is to consolidate results using machine learning methods, establishing a foundation of pertinent factors for help-seeking in future intervention studies. For an overview of hypothesized predictor variables for each outcome, consult Supplementary material S1–Predictor variables and measurements.

[image: Figure 1]

FIGURE 1
 Hypothesized influences on the help-seeking process due to mental health problems, consisting of attitudes, intentions, and actual help-seeking behavior from mental health professionals (psychiatrist, psychologist, general practitioner, counselling center, neurologist). Hypothesized influences displayed as thematic categories. TPB variables: components of theory of planned behavior (11).




Materials and methods


Study design and participants

This study is part of a project about increasing healthcare use for people with depressive symptoms with a published study protocol (55), preregistration in the German Clinical Trial Register (DRKS00023557, 11.12.2020), and approval by the Ethics Commission of the University Medicine Greifswald (BB 061/18) and Leipzig (514/19-lk). The machine learning method was not initially included in the registration. Data collection (01/2021-09/2021) involved an online survey administered by the “respondi AG” online panel, they recruit and manage a pool of participants for online surveys or research studies. The panelists received invitations to participate in the study via email, as is the standard procedure of the online panel. To achieve the target sample size, a multiple of the required number of survey invitations was sent, based on the prevalence of depressive symptoms. Upon opening the survey, potential participants first viewed the study information and data security notice and provided informed consent by clicking the consent option in the respective selection menu. Participants were first presented with screening questions that assessed the presence and severity of depressive symptoms, as well as their utilization of therapy or treatment services. Participants with at least mild to moderate depressive symptom severity (PHQ-9 sum score of 8 or higher; 55) not currently undergoing treatment were included. Participants without the stated depressive symptoms, and/or who currently were undergoing treatment were not able to participate. Other than this, participants needed to be at least 18 years old and of sufficient German language skills, as provided through the panel registration of the participants. All participants who participated in the baseline survey were invited for follow-ups at three and six months via mail from the online panel again. For study enrollment and throughout exclusion of participants, see Supplementary Figure S1. For a comprehensive understanding of the study procedure, design, interventions, recruitment strategy, etc., consult the study protocol (55).



Sample and power

The initial questionnaire was completed by n = 1867. As shown in Supplementary Figure S1, due to quality issues and questionable credibility, the following exclusions were made to comprise the final data: completion time under half the median study duration and monotone answer profiles (n = 116), PHQ-9 score < 8 in the second assessment 36 h later (n = 362), conflicting information about an individual’s sex between the study points (n = 12), and diverse sex, due to small sample (n = 9). The final sample size was N = 1,368.

Regarding power, large sample size is recommended because machine learning often involves multiple predictors. Precise sample size justification and power analysis for complex, high-dimensional, multivariable models from the machine learning field is still an open matter and no standards have been established (56). A disputed simple suggestion is that N = 50 is required to start any meaningful machine learning-based data analysis (57). Another suggestion is that 10 to 20 observations per degree of freedom (predictor) is reasonable (58). Based on these considerations we estimated a sufficient N for predictions for help-seeking attitudes, intention and behavior. For attitudes, we calculated with 50 independent features a required N of 500 to 1,000. For intention, we calculated with 55 independent features a required N of 505 to 1,100. For the behavior, we calculated with 63 independent features a required sample size of N of 640–1,260. We were able to perform machine learning models with N = 1,368 participants from baseline survey for help-seeking attitudes and intention and with N = 983 from follow-up for behavior.



Measures

Supplementary Tables S1b,c provide an overview of all the measures and variables [refer to the study protocol for a complete list of measures including item examples (55)]. In the following, the dependent variables, help-seeking attitudes, intention, and behavior are described.

We assessed help-seeking attitudes with the attitudes toward seeking professional psychological help – Short form, ATSPPH-SF (59). Participants rated their agreement on 10 items about seeking help from a mental health professional (e.g., “Emotional difficulties like many things, tend to work out by themselves”) on a 4-point Likert scale from 1 = “strongly disagree” to 4 = “strongly agree.” In contrast to the TPB Attitude Scale, the ATSPPH-SF refers more to general attitudes towards help-seeking and not, like the TPB Attitude Scale, to subjective use and feelings of help-seeking in relation to actual reported symptoms. We consider help-seeking attitudes on the one hand as a dependent variable as well as an independent variable to predict help-seeking intentions and behavior on the other hand.

We measured help-seeking intention with a list of 15 persons/institutions to potentially seek help from Pescosolido and Boyer (60). Participants rated the likelihood of help-seeking for their mental health problems, respectively, on a 7-point Likert scale from 1 = “extremely unlikely” to 7 = “extremely likely.” Three factors of sources of help emerged from an explorative factor analysis. We operationalized each factor as a maximum score of the highest rated help-seeking intention. Only one of the three factors was used as dependent variable, it is called intention to seek help from mental health professionals and contained the following persons/institutions: psychologist, psychotherapist, psychiatrist, counselling center, general practitioner, and neurologist. This approach conceptualizes a rather broad range of healthcare services for mental health problems, allowing to capture mental healthcare infrastructure emphasizing external validity (2). The other two emerging factors were help-seeking intention from a general professional (as opposed to mental health professional) and contained the following persons/institutions: police, teacher, social worker, priest/pastor, fortune teller, alternative healer and informal sources, which contained the following persons: family, friends, colleagues. While help-seeking intention from mental health professionals will function as dependent variable, to be predicted, and as exogenous variable to predict help-seeking behavior, the other two forms of help-seeking intention (from general professionals and informal sources) will be considered as independent variables, as predictors for help-seeking intention from mental health professionals and for behavior.

We assessed help-seeking behavior three months and six months after the baseline with the same list described for help-seeking intention. Participants indicated whether they sought help in the past three months, respectively (0 = “no,” 1 = “yes”). If they answered affirmatively, they were asked whether the help sought was due to psychological complaints (1 = “yes, exclusively,” 2 = “yes, amongst other complaints,” 3 = “no, because of other complaints”). Thus, we coded answers as help-seeking behavior, if either “1” or “2” were stated. Questions for both follow-ups were collapsed into a dummy-coded variable of help-seeking within the last three or six months (N = 983) with 0 = “did not seek help for their psychological complaints” and 1 = “sought help for their psychological complaints by at least one of the follow-ups”.



Analysis procedure

The machine learning framework was performed in Python v3.9.7 using scikit-learn library v1.0.2 and includes the following three parts: prediction model, generalizability testing, and model analysis (61). Using custom python scripts, three separate analyses were conducted: predicting help-seeking attitudes, intention, and behavior, respectively. ElasticNet (EN) linear models were employed to analyze attitudes and intentions related to help-seeking, while logistic regression (LR) models were used to examine help-seeking behavior.

EN applies L1-norm as well as L2-norm regularization to perform variable selection and counter multicollinearity in data (62, 63). The predictors of these analyses are listed in the Supplementary material S1. We expect collinearity to some degree since we included related aspects of stigma of mental health and help-seeking. LR models were chosen to perform the classification task of predicting if participants sought help within the last six month (0 = “did not seek help”; 1 = “sought help”). LR was also used in a regularized form (L1 and L2 penalties). To assess the models’ performance to unknown data—the generalizability of the models’ predictions to new data—a nested cross-validation (CV) procedure was employed (64). CV implements repeated splits of the data into training and testing sets. Nested CV is applied, to train a model where also the hyperparameters have to be optimized. The training data of the outer loop is used in an inner CV loop to do the hyperparameter evaluation. For help-seeking attitudes and help-seeking intentions, we applied a group-controlled shuffle-split scheme in the main (outer) CV loop, grouping by participants (20% of the participants in the testing set, 80% in the training set, 100 repetitions). For the nested (inner) CV procedure, we combined a shuffle-split scheme with a blended frugal cost optimization process [Microsoft FLAML, v1.0.0 (91)] to identify the best performing complexity parameters. For help-seeking behavior, we used the same schema, this time considering the time point. The complexity parameters that led to the highest prediction accuracy in the inner CV were subsequently used and all other parameters left at default settings, to train regressor models in the main CV loop. The models were subsequently tested on the respective testing set of the main CV loop. The testing set was explicitly not used in the inner CV loop.

Because the project on which this study is based contained interventions on illness beliefs that aimed to influence stigma and help-seeking, these interventions will be entered as control variables in a dummy-coded from (1 = received intervention; 0 = did not receive intervention). We do not expect them to have an influence on the connections assessed in this study, since all other variables entered are assessed pre-intervention.

Regression performance was measured with the prediction coefficient of determination, prediction R2 (63). Prediction accuracy was used as measure for classification applied in LR. Notably, the prediction R2 will be smaller than R2 values of conventional statistical models because the prediction R2 measures prediction performance for unknown data and not post hoc model fit (63). Classification performance was measured with weighted classification accuracy, meaning that the unbalanced class in our sample, was up weighted so that the total contribution of each class was equal (63). Higher values indicate a better model fit. We assessed the importance of single predictors for the model’s performance of the linear regressions using the mean weights of the models (65). The absolute value of the weights that the models use to compute the predictions directly reflects the predictor’s importance (model feature importance). Hence the higher the absolute value of the weight of a predictor the more important it is. We assessed importance of single predictors for the model’s performance of the LR through calculating the odds ratio of the weights of the model (65).

Statistical significance of the prediction R2 metric as well as of the independent variables importance’s was assessed using a modified t-test that takes the sample dependence due to CV into account (66, 67). If necessary, t-test results were Bonferroni corrected for multiple comparisons.




Results


Participants


Models 1 and 2—help-seeking attitudes and intentions

The baseline sample consisted of N = 1,368 participants (n = 897 female, 65.6%). On average they were 42.38 years old (SD = 15.22, range 18–92), n = 717 (52.4%) had 12/13 years of schooling and n = 391 (29.7%) lived alone. The mean depression severity was 12.99 (SD = 4.21, range 8–27), indicating moderate severity (68). The mean subjective health status was 2.52 (SD = 0.81, range 1–5). Prior treatment due to mental health problems (including counseling, self-help groups, and online help) was reported by n = 644 (47.1%), n = 745 (54.5%) were aware of local services to seek help from, and n = 321 (23.5%) stated they “would not go to a doctor or therapist at the moment because of COVID-19.” A mean score of 2.80 was stated for help-seeking attitudes (SD = 0.56, range 1–5). The average maximum help-seeking intention on a scale from 1 to 7 was 4.26 (SD = 2.01) for MHP.



Model 3—help-seeking behavior

Within three or six months (N = 829), help from MHP was sought by n = 317 (32.2%), of which n = 239 reported help-seeking from a general practitioner, n = 119 from a psychologist, psychotherapist, or psychiatrist, and n = 52 from a counselor. N = 529 (53.8%) reported that they sought help from family, friends, or colleagues, and n = 42 (4.3%) sought help from general professionals (police, teacher, alternative healer, etc.). The mean age was 44.38 years (SD = 15.18), n = 513 (52.2%) had 12/13 years of schooling and n = 308 (31.9%) lived alone. Abbreviations for the pedictors used in the study can be found in the Supplementary material S2–Results. A correlation matrix of all included predictors and outcomes can also be found in the Supplementary Table S2a.




Predictors of the help-seeking process

The regression models could explain 58% of the variance of help-seeking and 46% of the variance of help-seeking intention. The mean of the accuracy of the LR model on help-seeking behavior was 71.17. For detailed model performances, refer to Table 1.



TABLE 1 Model performances of the three regression models.
[image: Table1]

The significant predictors (Bonferroni-adjusted) which contributed to the overall explained variance together with their mean weight of the model-based feature importance can be seen in Table 2. Figure 2 provides an overview of the significant influencing variables.



TABLE 2 Help-seeking intention from mental health professionals: outcomes of en linear models (model-based feature importance) for help-seeking attitudes and intention from mental health professionals, outcomes of the LR model (model-based feature importance and odds ratio) for help-seeking behavior.
[image: Table2]
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FIGURE 2
 Significant influencing variables predicting help-seeking attitudes, intentions, and help-seeking behavior from mental health professionals based on the machine learning models. Only predictors with significant regression weights in the machine learning models are displayed under the respective dependent variable.


Higher autonomous motivation had the biggest influence on more positive help-seeking attitudes, while self-stigma of help-seeking had biggest and only negative influence. The intention to seek help from general professional or informal sources positively predicted the MHP help-seeking intention. More positive help-seeking attitudes, higher autonomous motivation, and higher age also had a moderate influence on help-seeking intention (MHP). Small significant influences were obtained from self-efficacy, subjective norms and controlled motivation, as well as from illness-related and pandemic-related variables.

The most important predictor for help-seeking behavior from MHP was the help-seeking intention from MHP with a moderate influence. Higher age, higher depression severity and intention to seek help from general professionals also increased the probability for participants to have sought help within the last three or six months (see Table 2).

See the Supplementary Table S2a and Supplementary Figures S2b–g for model-based feature importance of all predictors of EN and LR models and confusion matrix for LR model.




Discussion

This study aims to identify factors influencing help-seeking among individuals currently experiencing untreated depressive symptoms. We examined variables influencing help-seeking, encompassing attitudes, intentions, and actual healthcare service use with machine learning models. The objective was to comprehend various determinants from different research streams and alleviate the treatment gap for individuals with depressive symptoms.


Help-seeking attitudes

The significant impact of autonomous motivation on the help-seeking process for depressive symptoms expands the existing research because this connection has previously mainly been studied for physical health behaviors (69, 70), and only recently for mental health (71). Drawing from the results of this study, both aspects of motivation should be considered to explain attitudes towards help-seeking. People who report higher autonomous motivation to seek help tend to have generally more positive attitudes towards seeking professional help, while controlled motivation had a small positive influence as well.

Self-stigma of help-seeking can be seen as a barrier towards positive help-seeking attitudes, which corresponds to overall findings of the most prominent negative influences of internalized and treatment stigma on help-seeking (72). Nine other stigma measures did not show significant influences. It might be important to recognize that stigma still likely poses a major indirect barrier to the general help-seeking process, probably through a mediation effect (71). Help-seeking is not only directly influenced, but also indirectly by the attitudinal causes of influences, including stereotypes and public disadvantages (73).

This study moreover replicated results of treatment experiences altering help-seeking attitudes (74). Interestingly, self-efficacy to seek help positively influenced attitudes. This is in line with the idea of task-and context-specific self-efficacy referring to the confidence to know where and how to seek professional help as a differentiation from self-efficacy as confidence in helping oneself. Such a self-help self-efficacy seems to be a different construct without direct influence on help-seeking in this study, as well as in others (37). Seek help self-efficacy may resemble TPB’s behavioral control and merits nuanced future investigation (75).



Help-seeking intention

The finding of higher intention to seek help from general professionals and informal sources (family, friends, colleagues) strongly influencing the MHP help-seeking intention suggests a general or mutually reinforcing intention when it comes to seeking help for mental health concerns. This aligns with Rüdell et al. (76) who identified a positive link between seeking community and professional help.

It further highlights the importance of social support for considering professional help for depression. Social context should be considered for tailored help-seeking interventions (77). These findings underscore the importance of emphasizing that there are different sources of help all of whom addressing the treatment gap. The predictive role of social norms is closely linked with factors like heightened awareness of social support and consideration of others’ opinions (7).

Moreover, the influences of positive help-seeking attitudes, social norms and self-efficacy as parts of TPB (11) replicate prior findings (6, 7). Seek-help self-efficacy was a significant feature again. The measurement of context-specific self-efficacy thus has demonstrated its’ usefulness and merits inclusion in future studies. Moreover, strengthening self-efficacy for help-seeking offers an approach to encourage contact with the health system. Combining self-efficacy and social surroundings as interventional approaches could be realized through fostering community self-efficacy (78), such as being aware of “your impact on the community” (p. 79).

Further, autonomous motivation had a higher influence on intention than controlled motivation, aligning with previous findings (29, 70). The application of motivation from SDT for mental illness help-seeking is a novel promising approach, indicating that potential help-seeking for mental health problems can be motivated by self-determined reasons, like wanting to get help as an important personal decision, as well as by external, less-self-determined reasons like felt expectance of others. Determinants of the effects are to be examined in future studies, i.e., who benefits from which kind of motivation depending on socioeconomic status, culture, stigma, or other context factors.

Hagger and colleagues (69, 79) established a link between autonomous and controlled motivation and aspects of TPB. Both theories suggest influences of personal drivers and attitudes on the one hand, and social norms on the other hand. While additional empirical evidence is required to confirm this connection, our data show moderate correlations of r ≥ 0.50 between the respective variables (see Supplement Table S2a). To seek help effectively, individuals may benefit from being part of a social network that encourages seeking help and being motivated by personal autonomy to increase positive attitudes and intentions towards seeking help. Concluding, attitudes and autonomous motivation, as well as social norms and controlled motivation work together in a complementary manner.

Stigma having no significant influence contrasts other studies (26). Other factors with no significant impact included illness beliefs such as mental health literacy, causal beliefs, and continuum beliefs. Research findings for these variables are inconsistent (10, 36). Differences could lie within the sample characteristics depending on factors like treatment experiences and access to healthcare (53). Moreover, stigma hindering the general help-seeking process (72) makes indirect influences likely.

Given the survey’s time alignment with the COVID-19 pandemic, we considered that participants’ willingness to seek help might be influenced by factors like restricted options and infection risk. Despite a general reluctance to seek help, there was a higher intention to seek help during the pandemic if individuals desired assistance. This suggests that the intention to seek help for mental health issues may be less affected by limited opportunities. However, the actual barriers preventing help-seeking should additionally be retrospectively assessed.



Help-seeking behavior

In line with previous findings, help-seeking intention emerged as the strongest predictor (6, 7). However, the intention cannot one-to-one be transferred to behavior, reflecting the consistent intention-behavior gap (21). Moreover, our investigation did not include an examination of how formal and informal help-seeking behaviors interact with each other, as this was outside of the scope. It is important to consider how these two forms of help can be accessed simultaneously and still potentially influence each other (80). Future studies could investigate the relationship between seeking help from social surroundings and from professional sources.

Higher depressive symptoms linked to increased help-seeking probability, aligning with past findings on health status and functional impairment’s influence (14, 20, 80, 81). However, the aim should be to overcome the barriers as preventively as possible through activation-based interventions and to bring help-seeking within the scope of possibilities for people before they decide to do so because of their symptom severity.

Additionally, our research indicates that the likelihood of healthcare use increases with age, which aligns with previous studies on help-seeking behavior (52). This could be explained through the operationalization-wise decision to expand the definition of those seeking help to include general practitioners, leading to more frequent visits and increased chances to address mental health concerns as one ages. The findings consistently suggest the possibility of exploring impact factors on seeking help for specific age groups (82).

Some studies also report substantial sex differences for the probability of help-seeking (2, 83), which is not supported in our findings. However, sex differences are inconsistently found in other studies and conflicting findings exist (52). In our sample, men were intentionally recruited to represent sex differences in depression diagnoses (35% in the sample). This approach might have obscured sex differences, as it could attract men more interested in study participation, given their typical underrepresentation in mental-health online surveys.

Treatment experience emerged as a significant predictor for help-seeking attitudes but not for behavior, contrary to consistent findings in other studies (53). However, the coefficient was initially significant before correcting for p-values due to multiple testing. The impact of treatment experience on help-seeking might not have been as pronounced as in earlier research due to variations in how the concept was operationalized. Our study included general practitioners in help-seeking behavior, but participants’ responses about treatment experience likely referred to more specific psychological or psychiatric help, limiting construct congruence. Future studies could explore the quality of treatment experiences and participants’ coping with previous symptoms to gain a more comprehensive understanding of help-seeking. Such considerations can offer meaningful insights into the complex nature of help-seeking behavior and enhance the effectiveness of interventions promoting mental health and well-being.



Strengths and limitations

This study examined help-seeking, including actual healthcare use among individuals with untreated depressive symptoms. Therefore, our results show high practical relevance as we aimed to investigate a sample that lacked initial access to healthcare and does not require symptoms to be diagnosed and labelled. Our models aimed to enhance understanding of attitudinal variables affecting help-seeking, though they may not be exhaustive. Notably, this study only addresses direct influences, neglecting potential indirect effects. Future studies should explore reciprocal models involving significant influences on help-seeking.

External factors like community elements, health insurance, somatic conditions, and ethnicity were not included in the analysis, contributing to potential inequalities. Moreover, intersectional inequalities through socio-economic position, gender, ethnicity, or sexual orientation were not addressed (84). It is crucial to examine the effects of both structural and external factors, which can create significant obstacles that public health initiatives should aim to address. Thus, a model incorporating the hereby-retrieved variables in combination with other external influences could be investigated by future studies as we did not collect information on cultural background nor ethnicity. It is important to note that the findings of this study may fail to generalize to other countries, or to minority groups (85) within the studied country. Moreover, people of diverse and non-binary gender have been excluded from the analysis due to small sample size. Many minority-specific factors are likely to have a prominent impact on help-seeking, including gaps in knowledge of health care providers (86). Underlining the importance of addressing these issues with further studies is crucial, given that some minority and gender diverse groups are less likely to receive treatment while being at a higher risk for developing certain mental health issues (87).

Unlike other studies (88), our approach to seeking help for mental health issues is more comprehensive. We operationalized help-seeking from psychotherapists, psychiatrists, and general practitioners, guided by exploratory factor analysis and the goal of assessing a broader spectrum of formal help sources (2). This strategy might have mitigated the impact of stigmatizing attitudes on the help-seeking process, as seeking treatment from psychiatrists is often negatively perceived by the public (73), while seeking help from a general practitioner is less stigmatized. Additionally, the intention subscales were operationalized as maximum scores, representing the highest intention towards one person or institution per subscale, without an overall probability of help-seeking across different institutions.

This study used an online panel for data collection as a cost-efficient and fast method allowing extensive reach and accessibility for a broad range of participants. However, these benefits are accompanied by limitations, such as potential data quality issues arising from the frequent participation of panelists in various studies, biases introduced by monetary incentives, and the self-selection of participants, which may compromise the representativeness of the sample. Consequently, we carefully considered exclusions of participants with questionable data quality, resulting in a smaller but more credible sample, although selection biases remain.

Machine learning has been proven to provide robust and replicable results (46) and is a valuable tool that enables the integration of multiple predictors into a single model (50). Given the current scenario marked by an exponential increase in studies, this strategy becomes especially relevant and timely, considering the growing number of variables for inclusion in investigations. While we endeavored to identify, replicate, and emphasize key factors influencing help-seeking, it’s essential to acknowledge the limitations of machine learning in data modelling. It does not imply causation, did not acknowledge interactions between the variables, which was endured in favor of the already complex model and for better interpretability, and diverse models can yield different results. Our use of model-based feature importance results in a complex model with robust predictions but challenges in interpretation (65).

Up to this point, only a minority of studies in the field investigated actual help-seeking behavior; therefore, we perceive this comprehensive examination of predictors as a basis for future studies. We decided to use an efficient binary measure to prospectively assess help-seeking behavior. To improve external validity of future studies, including more detailed assessment of variables characterizing help sought (quality factors, search process etc.) and more objective behavioral measures would be beneficial. One way could be to collaborate with medical care centers instead of relying on subjective assessments with biases of social desirability or self-selection, particularly for left-skewed stigma measures, and the potential bias in illness-related and help-seeking questions due to stigma. Moreover, it is important to consider internet and web-based help-seeking in future analyzes, which was beyond the scope of our study.




Conclusion

We presented a comprehensive individual perspective on help-seeking of individuals with moderate depressive symptoms, including attitudinal variables based on multiple theoretical frameworks (52). An innovative machine learning approach reliably predicted help-seeking from a large number of variables. While help-seeking attitudes and intention could be predicted from multiple influences, rather few influences predicted behavior, with the intention to seek help explaining the most variance.

Help-seeking attitudes and intentions are influenced by rather attitudinal variables, on the one hand personal, autonomous attitudes and self-efficacy, on the other hand social norms and external influences. Less changeable variables such as depression severity and age become more influential on behavior as attitudinal variables lose direct influence.

As social norms seem to be important direct influences, future interventions might benefit from incorporating social strategies (89), like fostering support and emphasizing help-seeking-friendly social norms. Developing those interventions requires analyzing and including the various determinants of counteractive social norms and stigma. Effective anti-stigma messages are crucial, as stigma still is a complex barrier to help-seeking. We consider it a strength to investigate a population with symptoms of depression, who have not yet integrated into the healthcare system, although they may have an unclear need for assistance. Because our study found that illness perception and the severity of depressive symptoms predicted help-seeking behavior, future studies might benefit from paying even more attention to depression-specific decision-making processes (90).

Overall, this study highlights the complexity of the help-seeking process. Self-determined and social processes influence attitude and intention formation, while actual help-seeking is determined by already formed intention and symptom severity. Consequently, to effect changes in help-seeking behavior and improve the mental health of populations, an approach that considers the interaction between individual influencing factors and structural elements is necessary. Mental health care should be seen as a task for society as a whole, focusing on health determinants and social inequalities to reduce the number of people who need help and make access to help as convenient as possible for those who do.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Ethics Commission of the University Medicine Greifswald (BB 061/18) and Ethics Commission of the University Medicine Leipzig (514/19-lk). The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants.



Author contributions

VJ: Conceptualization, Formal analysis, Investigation, Methodology, Software, Visualization, Writing – original draft. L-JP: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Software, Visualization, Writing – original draft. DS: Formal analysis, Methodology, Software, Validation, Writing – review & editing. CL: Methodology, Validation, Writing – review & editing. AB: Writing – review & editing. TM: Data curation, Methodology, Writing – review & editing. HM: Conceptualization, Validation, Writing – review & editing. ST: Conceptualization, Validation, Writing – review & editing. SS: Conceptualization, Funding acquisition, Project administration, Supervision, Validation, Writing – review & editing. GS: Conceptualization, Funding acquisition, Project administration, Supervision, Validation, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study has been funded by DFG Deutsche Forschungsgemeinschaft (SCHO 1337/4-2, SCHM 2683/4-2). The funding body is neither involved in the design of the study, the preparation, collection, analysis, and interpretation of data, nor in the writing of this article and deciding to submit it for publication.



Acknowledgments

This work builds upon a preprint version presented at https://doi.org/10.21203/rs.3.rs-4025619/v1 (92).



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.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1504720/full#supplementary-material



References

 1. Schomerus, G, and Corrigan, PW. The stigma of substance use disorders. Cambridge, England: Cambridge University Press, (2022). doi: 10.1017/9781108936972

 2. Nübel, J, Müllender, S, Hapke, U, and Jacobi, F. Epidemie der depression?: Prävalenzentwicklung und Inanspruchnahme von Hilfs-und Versorgungsangeboten (epidemic of depression?: development of prevalence and help-seeking behaviour). Nervenarzt. (2019) 90:1177–86. doi: 10.1007/s00115-019-0681-y 

 3. Kagstrom, A, Alexova, A, Tuskova, E, Csajbók, Z, Schomerus, G, Formanek, T , et al. The treatment gap for mental disorders and associated factors in the Czech Republic. Eur Psychiatry. (2019) 59:37–43. doi: 10.1016/j.eurpsy.2019.04.003 

 4. Kohn, R, Saxena, S, Levav, I, and Saraceno, B. The treatment gap in mental health care. Bull World Health Organ. (2004) 82:858–66. doi: 10.1590/S0042-96862004001100011

 5. Xu, Z, Huang, F, Kösters, M, Staiger, T, Becker, T, Thornicroft, G , et al. Effectiveness of interventions to promote help-seeking for mental health problems: systematic review and meta-analysis. Psychol Med. (2018) 48:2658–67. doi: 10.1017/S0033291718001265 

 6. Schomerus, G, Matschinger, H, and Angermeyer, MC. Attitudes that determine willingness to seek psychiatric help for depression: a representative population survey applying the theory of planned behaviour. Psychol Med. (2009) 39:1855–65. doi: 10.1017/S0033291709005832

 7. Tomczyk, S, Schomerus, G, Stolzenburg, S, Muehlan, H, and Schmidt, S. Ready, willing and able? An investigation of the theory of planned behaviour in help-seeking for a community sample with current untreated depressive symptoms. Prev Sci. (2020) 21:749–60. doi: 10.1007/s11121-020-01099-2 

 8. White, MM, Clough, BA, and Casey, LM. What do help-seeking measures assess? Building a conceptualization framework for help-seeking intentions through a systematic review of measure content. Clin Psychol Rev. (2018) 59:61–77. doi: 10.1016/j.cpr.2017.11.001 

 9. Schomerus, G, Stolzenburg, S, Freitag, S, Speerforck, S, Janowitz, D, Evans-Lacko, S , et al. Stigma as a barrier to recognizing personal mental illness and seeking help: a prospective study among untreated persons with mental illness. Eur Arch Psychiatry Clin Neurosci. (2019) 269:469–79. doi: 10.1007/s00406-018-0896-0 

 10. Henderson, C, Evans-Lacko, S, and Thornicroft, G. Mental illness stigma, help seeking, and public health programs. Am J Public Health. (2013) 103:777–80. doi: 10.2105/AJPH.2012.301056 

 11. Ajzen, I. Perceived behavioral control, self-efficacy, locus of control, and the theory of planned behavior 1. J Appl Soc Psychol. (2002) 32:665–83. doi: 10.1111/j.1559-1816.2002.tb00236.x

 12. Mak, HW, and Davis, JM. The application of the theory of planned behavior to help-seeking intention in a Chinese society. Soc Psychiatry Psychiatr Epidemiol. (2014) 49:1501–15. doi: 10.1007/s00127-013-0792-x 

 13. Sheeran, P, Maki, A, Montanaro, E, Avishai-Yitshak, A, Bryan, A, Klein, WMP , et al. The impact of changing attitudes, norms, and self-efficacy on health-related intentions and behavior: a meta-analysis. Health Psychol. (2016) 35:1178–88. doi: 10.1037/hea0000387 

 14. Andrade, LH, Alonso, J, Mneimneh, Z, Wells, JE, al-Hamzawi, A, Borges, G , et al. Barriers to mental health treatment: results from the WHO world mental health surveys. Psychol Med. (2014) 44:1303–17. doi: 10.1017/S0033291713001943 

 15. Tomczyk, S, Schmidt, S, Muehlan, H, Stolzenburg, S, and Schomerus, G. A prospective study on structural and attitudinal barriers to professional help-seeking for currently untreated mental health problems in the community. J Behav Health Serv Res. (2020) 47:54–69. doi: 10.1007/s11414-019-09662-8 

 16. Green, JG, McLaughlin, KA, Fillbrunn, M, Fukuda, M, Jackson, JS, Kessler, RC , et al. Barriers to mental health service use and predictors of treatment drop out: racial/ethnic variation in a population-based study. Admin Pol Ment Health. (2020) 47:606–16. doi: 10.1007/s10488-020-01021-6

 17. Phelan, JC, Link, BG, and Tehranifar, P. Social conditions as fundamental causes of health inequalities: theory, evidence, and policy implications. J Health Soc Behav. (2010) 51:S28–40. doi: 10.1177/0022146510383498 

 18. Lueck, JA. Help-seeking intentions in the U.S. population during the COVID-19 pandemic: examining the role of COVID-19 financial hardship, suicide risk, and stigma. Psychiatry Res. (2021) 303:114069. doi: 10.1016/j.psychres.2021.114069 

 19. Damerow, S, Rommel, A, Prütz, F, Beyer, AK, Hapke, U, Schienkiewitz, A , et al. Die gesundheitliche Lage in Deutschland in der Anfangsphase der COVID-19-Pandemie. Zeitliche Entwicklung ausgewählter Indikatoren der Studie GEDA-EHIS. (2020) 2019:7171. doi: 10.25646/7171

 20. Doll, CM, Michel, C, Rosen, M, Osman, N, Schimmelmann, BG, and Schultze-Lutter, F. Predictors of help-seeking behaviour in people with mental health problems: a 3-year prospective community study. BMC Psychiatry. (2021) 21:432. doi: 10.1186/s12888-021-03435-4 

 21. Sheeran, P, and Webb, TL. The intention-behavior gap. Soc Personal Psychol Compass. (2016) 10:503–18. doi: 10.1111/spc3.12265

 22. Link, BG, and Phelan, JC. Conceptualizing stigma. Annu Rev Sociol. (2001) 27:363–85. doi: 10.1146/annurev.soc.27.1.363

 23. Fox, AB, Smith, BN, and Vogt, D. How and when does mental illness stigma impact treatment seeking? Longitudinal examination of relationships between anticipated and internalized stigma, symptom severity, and mental health service use. Psychiatry Res. (2018) 268:15–20. doi: 10.1016/j.psychres.2018.06.036 

 24. Corrigan, PW. How stigma interferes with mental health care. Am Psychol. (2004) 59:614–25. doi: 10.1037/0003-066X.59.7.614

 25. Barney, LJ, Griffiths, KM, Jorm, AF, and Christensen, H. Stigma about depression and its impact on help-seeking intentions. Aust N Z J Psychiatry. (2006) 40:51–4. doi: 10.1080/j.1440-1614.2006.01741.x 

 26. Schnyder, N, Panczak, R, Groth, N, and Schultze-Lutter, F. Association between mental health-related stigma and active help-seeking: systematic review and meta-analysis. Br J Psychiatry. (2017) 210:261–8. doi: 10.1192/bjp.bp.116.189464 

 27. Golberstein, E, Eisenberg, D, and Gollust, SE. Perceived stigma and help-seeking behavior: longitudinal evidence from the healthy minds study. Psychiatr Serv. (2009) 60:1254–6. doi: 10.1176/ps.2009.60.9.1254

 28. Deci, EL, and Ryan, RM. The “what” and “why” of goal pursuits: human needs and the self-determination of behavior. Psychol Inq. (2000) 11:227–68. doi: 10.1207/S15327965PLI1104_01

 29. Ntoumanis, N, Ng, JYY, Prestwich, A, Quested, E, Hancox, JE, Thøgersen-Ntoumani, C , et al. A meta-analysis of self-determination theory-informed intervention studies in the health domain: effects on motivation, health behavior, physical, and psychological health. Health Psychol Rev. (2021) 15:214–44. doi: 10.1080/17437199.2020.1718529 

 30. Leventhal, H, Phillips, LA, and Burns, E. The common-sense model of self-regulation (CSM): a dynamic framework for understanding illness self-management. J Behav Med. (2016) 39:935–46. doi: 10.1007/s10865-016-9782-2 

 31. Jorm, AF, Korten, AE, Jacomb, PA, Christensen, H, Rodgers, B, and Pollitt, P. Mental health literacy“: a survey of the public‘s ability to recognise mental disorders and their beliefs about the effectiveness of treatment. Med J Aust. (1997) 166:182–6. doi: 10.5694/j.1326-5377.1997.tb140071.x 

 32. Bonabi, H, Müller, M, Ajdacic-Gross, V, Eisele, J, Rodgers, S, Seifritz, E , et al. Mental health literacy, attitudes to help seeking, and perceived need as predictors of mental health service use: a longitudinal study. J Nerv Ment Dis. (2016) 204:321–4. doi: 10.1097/NMD.0000000000000488 

 33. Morris, J, Albery, IP, Heather, N, and Moss, AC. Continuum beliefs are associated with higher problem recognition than binary beliefs among harmful drinkers without addiction experience. Addict Behav. (2020) 105:106292. doi: 10.1016/j.addbeh.2020.106292 

 34. WHO. Basic documents: forty-ninth edition (including amendments adopted up to 31 May 2019). Geneva: World Health Organization. (2020).

 35. Nolan, A, and O’Connor, C. The effect of causal attributions for depression on help-seeking and treatment preferences. J Affect Disord. (2019) 257:477–85. doi: 10.1016/j.jad.2019.07.017 

 36. Stolzenburg, S, Freitag, S, Evans-Lacko, S, Speerforck, S, Schmidt, S, and Schomerus, G. Individuals with currently untreated mental illness: causal beliefs and readiness to seek help. Epidemiol Psychiatr Sci. (2019) 28:446–57. doi: 10.1017/S2045796017000828 

 37. Jackson, H, Judd, F, Komiti, A, Fraser, C, Murray, G, Robins, G , et al. Mental health problems in rural contexts: what are the barriers to seeking help from professional providers? Aust Psychol. (2007) 42:147–60. doi: 10.1080/00050060701299532

 38. Garrey, SK, Takemoto, E, Petrsoric, L, and Gargano, LM. Self-efficacy and mental health help-seeking behavior of world trade center health registry enrollees, 2015-2016. Int J Environ Res Public Health. (2022) 19:7113. doi: 10.3390/ijerph19127113 

 39. Andersson, LMC, Moore, CD, Hensing, G, Krantz, G, and Staland-Nyman, C. General self-efficacy and its relationship to self-reported mental illness and barriers to care: a general population study. Community Ment Health J. (2014) 50:721–8. doi: 10.1007/s10597-014-9722-y 

 40. Umubyeyi, A, Mogren, I, Ntaganira, J, and Krantz, G. Help-seeking behaviours, barriers to care and self-efficacy for seeking mental health care: a population-based study in Rwanda. Soc Psychiatry Psychiatr Epidemiol. (2016) 51:81–92. doi: 10.1007/s00127-015-1130-2 

 41. Peter, L-J, Schindler, S, Sander, C, Schmidt, S, Muehlan, H, McLaren, T , et al. Continuum beliefs and mental illness stigma: a systematic review and meta-analysis of correlation and intervention studies. Psychol Med. (2021) 51:716–26. doi: 10.1017/S0033291721000854 

 42. McLaren, T, Peter, L-J, Tomczyk, S, Muehlan, H, Schomerus, G, and Schmidt, S. The seeking mental health care model: prediction of help-seeking for depressive symptoms by stigma and mental illness representations. BMC Public Health. (2023) 23:69. doi: 10.1186/s12889-022-14937-5 

 43. Choi, J, and Noh, G-Y. The effects of a stigmatizing anti-smoking campaign on autonomous vs. controlled motivation: the case of South Korea. Health Commun. (2020) 35:1073–80. doi: 10.1080/10410236.2019.1613476 

 44. Stewart, M (2019) The actual difference between statistics and machine learning. Available at: https://towardsdatascience.com/the-actual-difference-between-statistics-and-machine-learning-64b49f07ea3#:~:text=%E2%80%9CThe%20major%20difference%20between%20machine,about%20the%20relationships%20between%20variables.%E280%9D (Accessed 04 Jul 2022)

 45. Breiman, L. (2001). Random Forests. Machine Learning. 45:5–32. doi: 10.1023/A:1010933404324

 46. Dwyer, DB, Falkai, P, and Koutsouleris, N. Machine learning approaches for clinical psychology and psychiatry. Annu Rev Clin Psychol. (2018) 14:91–118. doi: 10.1146/annurev-clinpsy-032816-045037

 47. Westreich, D, and Greenland, S. The table 2 fallacy: presenting and interpreting confounder and modifier coefficients. Am J Epidemiol. (2013) 177:292–8. doi: 10.1093/aje/kws412 

 48. Fatima, I, Abbasi, BUD, Khan, S, al-Saeed, M, Ahmad, HF, and Mumtaz, R. Prediction of postpartum depression using machine learning techniques from social media text. Expert Syst. (2019) 36. doi: 10.1111/exsy.12409

 49. Opoku Asare, K, Terhorst, Y, Vega, J, Peltonen, E, Lagerspetz, E, and Ferreira, D. Predicting depression from smartphone behavioral markers using machine learning methods, Hyperparameter optimization, and feature importance analysis: exploratory study. JMIR Mhealth Uhealth. (2021) 9:e26540. doi: 10.2196/26540 

 50. Chekroud, AM, Bondar, J, Delgadillo, J, Doherty, G, Wasil, A, Fokkema, M , et al. The promise of machine learning in predicting treatment outcomes in psychiatry. World Psychiatry. (2021) 20:154–70. doi: 10.1002/wps.20882 

 51. Shatte, ABR, Hutchinson, DM, and Teague, SJ. Machine learning in mental health: a scoping review of methods and applications. Psychol Med. (2019) 49:1426–48. doi: 10.1017/S0033291719000151

 52. Magaard, JL, Seeralan, T, Schulz, H, and Brütt, AL. Factors associated with help-seeking behaviour among individuals with major depression: a systematic review. PLoS One. (2017) 12:e0176730. doi: 10.1371/journal.pone.0176730 

 53. Aneshensel, CS, van Draanen, J, Riess, H, and Villatoro, AP. Newcomers and old timers: an erroneous assumption in mental health services research. J Health Soc Behav. (2019) 60:453–73. doi: 10.1177/0022146519887475 

 54. Schomerus, G, Matschinger, H, and Angermeyer, MC. The stigma of psychiatric treatment and help-seeking intentions for depression. Eur Arch Psychiatry Clin Neurosci. (2009) 259:298–306. doi: 10.1007/s00406-009-0870-y

 55. McLaren, T, Peter, L-J, Tomczyk, S, Muehlan, H, Stolzenburg, S, Schomerus, G , et al. How can the utilisation of help for mental disorders be improved? A quasi-experimental online study on the changeability of stigmatising attitudes and intermediate variables in the process of utilisation. BMC Public Health. (2021) 21:2124. doi: 10.1186/s12889-021-12125-5 

 56. Rosenbusch, H, Soldner, F, Evans, AM, and Zeelenberg, M. Supervised machine learning methods in psychology: a practical introduction with annotated R code. Soc Personal Psychol Compass. (2021) 15. doi: 10.1111/spc3.12579

 57. Lakens, D. Sample size justification. Collab Psychol. (2022) 8:33267. doi: 10.1525/collabra.33267

 58. Vittinghoff, E, and McCulloch, CE. Relaxing the rule of ten events per variable in logistic and cox regression. Am J Epidemiol. (2007) 165:710–8. doi: 10.1093/aje/kwk052 

 59. Fischer, EH, and Farina, A. Attitudes toward seeking professional psychologial help: a shortened form and considerations for research. J Coll Stud Dev. (1995). doi: 10.1037/t05375-000

 60. Pescosolido, BA, and Boyer, CA. Understanding the context and dynamic social processes of mental health treatment In: TL Scheid and TN Brown, editors. A handbook for the study of mental health: Social contexts, theories, and systems. Second ed. Cambridge: Cambridge University Press (2010). 420–38.

 61. Pedregosa, F, Varoquaux, G, Gramfort, A, Michel, V, Thirion, B, Grisel, O , et al. Scikit-learn: machine learning in Python. J Mach Learn Res. (2011) 12:2825–30. doi: 10.48550/arXiv.1201.0490

 62. Friedman, J, Hastie, T, and Tibshirani, R. Regularization paths for generalized linear models via coordinate descent. J Stat Soft. (2010) 33:1–22. doi: 10.18637/jss.v033.i01

 63. Hastie, T, Tibshirani, R, and Friedman, JH. The elements of statistical learning: Data mining, inference, and prediction. 2nd ed. New York: Springer (2009).

 64. Cawley, GC, and Talbot, N. On over-fitting in model selection and subsequent selection Bias in performance evaluation. J Mach Learn Res. (2010) 11:2079–107. Available at: https://jmlr.csail.mit.edu/papers/v11/cawley10a.html

 65. Molnar, C. Interpretable machine learning: a guide for making black box models explainable Leanpub (2019). Available at: https://Lulu.com (Accessed February 28, 2022).

 66. Nadeau, C, and Bengio, Y. Inference for the generalization error. Mach Learn. (2003) 52:239–81. doi: 10.1023/A:1024068626366

 67. Bouckaert, RR, and Frank, E. Evaluating the replicability of significance tests for comparing learning algorithms In: T Kanade, J Kittler, and JM Kleinberg, et al., editors. Advances in knowledge discovery and data mining. Berlin, Heidelberg: Springer Berlin Heidelberg (2004). doi: 10.1007/978-3-540-24775-3_3

 68. Kroenke, K, Spitzer, RL, and Williams, JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. (2001) 16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x 

 69. Hagger, MS, Hardcastle, SJ, Chater, A, Mallett, C, Pal, S, and Chatzisarantis, NLD. Autonomous and controlled motivational regulations for multiple health-related behaviors: between-and within-participants analyses. Health Psychol Behav Med. (2014) 2:565–601. doi: 10.1080/21642850.2014.912945 

 70. Ng, JYY, Ntoumanis, N, Thøgersen-Ntoumani, C, Deci, EL, Ryan, RM, Duda, JL , et al. Self-determination theory applied to health contexts: a meta-analysis. Perspect Psychol Sci. (2012) 7:325–40. doi: 10.1177/1745691612447309

 71. Barta, T, and Kiropoulos, L. The mediating role of stigma, internalized shame, and autonomous motivation in the relationship between depression, anxiety, and psychological help-seeking attitudes in multiple sclerosis. Int J Behav Med. (2022) 30:133–45. doi: 10.1007/s12529-022-10078-6

 72. Clement, S, Schauman, O, Graham, T, Maggioni, F, Evans-Lacko, S, Bezborodovs, N , et al. What is the impact of mental health-related stigma on help-seeking? A systematic review of quantitative and qualitative studies. Psychol Med. (2015) 45:11–27. doi: 10.1017/S0033291714000129

 73. Corrigan, PW, Druss, BG, and Perlick, DA. The impact of mental illness stigma on seeking and participating in mental health care. Psychol Sci Public Interest. (2014) 15:37–70. doi: 10.1177/1529100614531398

 74. Shahwan, S, Lau, JH, Goh, CMJ, Ong, WJ, Tan, GTH, Kwok, KW , et al. The potential impact of an anti-stigma intervention on mental health help-seeking attitudes among university students. BMC Psychiatry. (2020) 20:562. doi: 10.1186/s12888-020-02960-y 

 75. Naumova, K. I could easily get professional help if I wanted to“: professional help-seeking intentions and the theory of planned behaviour. Psihologija. (2022) 6:427–442. doi: 10.2298/PSI210812006N

 76. Rüdell, K, Bhui, K, and Priebe, S. Do 'alternative' help-seeking strategies affect primary care service use? A survey of help-seeking for mental distress. BMC Public Health. (2008) 8:207. doi: 10.1186/1471-2458-8-207 

 77. Schomerus, G, Appel, K, Meffert, PJ, Luppa, M, Andersen, RM, Grabe, HJ , et al. Personality-related factors as predictors of help-seeking for depression: a population-based study applying the behavioral model of health services use. Soc Psychiatry Psychiatr Epidemiol. (2013) 48:1809–17. doi: 10.1007/s00127-012-0643-1 

 78. Sanders, MJ, van Oss, T, and McGeary, S. Analyzing reflections in service learning to promote personal growth and community self-efficacy. J Exp Educ. (2016) 39:73–88. doi: 10.1177/1053825915608872

 79. Hagger, MS, and Chatzisarantis, NLD. Integrating the theory of planned behaviour and self-determination theory in health behaviour: a meta-analysis. Br J Health Psychol. (2009) 14:275–302. doi: 10.1348/135910708X373959 

 80. Brown, J, Evans-Lacko, S, Aschan, L, Henderson, MJ, Hatch, SL, and Hotopf, M. Seeking informal and formal help for mental health problems in the community: a secondary analysis from a psychiatric morbidity survey in South London. BMC Psychiatry. (2014) 14:275. doi: 10.1186/s12888-014-0275-y 

 81. Karlin, BE, Duffy, M, and Gleaves, DH. Patterns and predictors of mental health service use and mental illness among older and younger adults in the United States. Psychol Serv. (2008) 5:275–94. doi: 10.1037/1541-1559.5.3.275

 82. Simo, B, Bamvita, J-M, Caron, J, and Fleury, MJ. Predictors of mental health service use among individuals with high psychological distress and mental disorders. Psychiatry Res. (2018) 270:1122–30. doi: 10.1016/j.psychres.2018.10.019

 83. Rommel, A, Bretschneider, J, Kroll, LE, Prütz, F, and Thom, J. The utilization of psychiatric and psychotherapeutic services in Germany – individual determinants and regional differences. J Health Monit. (2017) 2:3–22. doi: 10.17886/RKI-GBE-2017-122.2

 84. Seng, JS, Lopez, WD, Sperlich, M, Hamama, L, and Reed Meldrum, CD. Marginalized identities, discrimination burden, and mental health: empirical exploration of an interpersonal-level approach to modeling intersectionality. Soc Sci Med. (2012) 75:2437–45. doi: 10.1016/j.socscimed.2012.09.023 

 85. Ahmed, K, and Bhugra, D. Diagnosis and management of depression across cultures. Psychiatry. (2006) 5:417–9. doi: 10.1053/j.mppsy.2006.08.010

 86. Walch, A, Davidge-Pitts, C, Safer, JD, Lopez, X, Tangpricha, V, and Iwamoto, SJ. Proper Care of Transgender and Gender Diverse Persons in the setting of proposed discrimination: a policy perspective. J Clin Endocrinol Metab. (2021) 106:305–8. doi: 10.1210/clinem/dgaa816 

 87. Alegría, M, Chatterji, P, Wells, K, Cao, Z, Chen, CN, Takeuchi, D , et al. Disparity in depression treatment among racial and ethnic minority populations in the United States. Psychiatr Serv. (2008) 59:1264–72. doi: 10.1176/ps.2008.59.11.1264

 88. Brandstetter, S, Dodoo-Schittko, F, Speerforck, S, Apfelbacher, C, Grabe, HJ, Jacobi, F , et al. Trends in non-help-seeking for mental disorders in Germany between 1997-1999 and 2009-2012: a repeated cross-sectional study. Soc Psychiatry Psychiatr Epidemiol. (2017) 52:1005–13. doi: 10.1007/s00127-017-1384-y 

 89. Evans-Lacko, S, Hahn, JS, Peter, L-J, and Schomerus, G. The impact of digital interventions on help-seeking behaviour for mental health problems. Curr Opin Psychiatry Publ Ahead Print. (2022) 35:207–18. doi: 10.1097/YCO.0000000000000788 

 90. Trusty, WT, Swift, JK, and Rasmussen, EB. A behavioral economic model of help-seeking for depression. Perspect Behav Sci. (2021) 44:541–60. doi: 10.1007/s40614-021-00308-9 

 91. Wang, C, Wu, Q, Weimer, M, Weimer, M, Weimer, M, Weimer, M , et al. (2021). Flaml: a fast and lightweight automl library. Proceedings of Machine Learning and Systems. 44:541–60. doi: 10.48550/arXiv.1911.04706

 92. Peter L-J, Juergensen V, Steyrl D, Sumaly Lor C, Bui AP, McLaren T, et al. (2021). Unraveling the Help-Seeking Process and Predictors of Mental Health Care Use among Individuals with Depressive Symptoms: A Machine Learning Approach. PREPRINT (Version 1) Res. Squ. doi: 10.21203/rs.3.rs-4025619/v1


Copyright
 © 2024 Juergensen, Peter, Steyrl, Lor, Bui, McLaren, Muehlan, Tomczyk, Schmidt and Schomerus. 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/fpubh-12-1504720-t001.jpg
P

Help-seeking attitudes 059 <0.001
Help-sceking intention 0.46 0.46 <0.001
ACCUraCYaernge  ACCUraCYmegian
Help-seeking behavior 7117 7131 <0.001

R*= prediction coefficient of determination. Accuracy = prediction accuracy. p=p-value of
nificance, Bonferroni-adjusted. Significance p < 0.05.






OPS/images/fpubh-12-1504720-t002.jpg
Predictors of hel, Mean Weight P

Autonomous motivation 020 <0001
Self-stigma of seeking help -013 <0.001
TPB—attitudes towards treatment for personal situation 009 <0.001
Self-efficacy to seek professional help 0.04 <0001
Previous treatment experience (ref: no treatment exp.) 004 <0001
Controlled motivation 004 <0001

Predictors of helj

eeking intentiol m mental health professionals

Help-secking intention from general professionals 0.40 <0.001
Help-seeking intention from informal sources 029 <0001
Help-secking attitudes 028 <0001
‘Autonomous motivation 027 <0.001
Age 027 <0001
"TPB—subjective norms 0.18 <0.001
Subjective sense of illness. 0.14 <0.001
Subjective health status -0.13 <0001
Self-efficacy to seek professional help oan <0001
COVID 19—potential help-seeking despite current pandemic (ref. not atall) 013 <0001
Controlled me tion. 0.12 <0.001
TPB- Self efficacy 008 <0001
COVID 19—no current potential help-seeking because pandemic (ref. not at all) 0.08 <0001
Predictors of help-seeking beha Mean weight OR p

Help-seeking intention from mental health professionals 026 130 <0001
Depression severity 0.06 1.06 <0.001
Age 0.06 106 <0001
Help-seeking intention from general professionals 0.06 1.06 <0001

EN, elastic net. Prediction of help-seeking attitudes from a range of 50 variables, help-seeking intention (mental health professionals) from 55 variables, help-seeking behavior from 63
variables. p = p-value of significance, Bonferroni-adjusted. Significance p <0.05.






OPS/xhtml/Nav.xhtml




Contents





		Cover



		The help-seeking process and predictors of mental health care use among individuals with depressive symptoms: a machine learning approach



		Introduction



		Materials and methods



		Study design and participants



		Sample and power



		Measures



		Analysis procedure









		Results



		Participants



		Models 1 and 2—help-seeking attitudes and intentions



		Model 3—help-seeking behavior









		Predictors of the help-seeking process









		Discussion



		Help-seeking attitudes



		Help-seeking intention



		Help-seeking behavior



		Strengths and limitations









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpubh-12-1504720-g001.jpg
Stigma TPB Variables Iliness Beliefs Illness-Related Variables Motivation

Self-Identification Structural & Sociodemographic Variables Covid-19 Variables

A2 2 2 2 2N A A/

Help-Seeking Attitudes

Help-Seeking Intention

Help-Seeking Behavior






OPS/images/fpubh-12-1504720-g002.jpg
Help-Seeking Attitudes

Self-stigma of

Help-Seeking Intention

help-seeking

Theory of planned
behaviour:

Attitudes towards
treatment for personal
situation

Motivation
(autonomous &
controlled)

Self-efficacy to
seek help

Treatment experience

Help-seeking attitudes

Intention to seek help from other sources
(informal & general professionals)

Theory of planned behaviour:
Attitudes towards treatment for personal
situation

Subjective norms

Self-efficacy

Self-efficacy to seek help
Motivation (autonomous & controlled)
Subjective health status

Subjective sense of illness

Age

Help-seeking despite Covid-19

Help-Seeking Behavior

Intention to seek
professional help

Intention to seek help from
other sources
(general professionals)

Depression severity

Age






OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

The help-seeking process and
predictors of mental health care
use among individuals with
depressive symptoms: a machine
learning approach












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






