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Abstract

:

Poor mental health affects nearly one billion people worldwide and can end in suicide if not treated. Unfortunately, stigma and a lack of mental healthcare providers are barriers to receiving needed care. We developed a Markov chain model to determine whether decreasing stigma or increasing available resources improves mental health outcomes. We mapped potential steps in the mental health care continuum with two discrete outcomes: getting better or committing suicide. Using a Markov chain model, we calculated probabilities of each outcome based on projected increases in seeking help or availability of professional resources. Modeling for a 12% increase in awareness of mental health concerns yielded a 0.39% reduction in suicide. A 12% increase in access to professional help yielded a 0.47% reduction in suicide rate. Our results show that expanding access to professional services has a higher impact on reducing suicide rates than creating awareness. Any intervention towards awareness or access positively impacts reducing suicide rates. However, increased access results in a higher reduction in suicide rates. We have made progress in increasing awareness. Awareness campaigns help to increase recognition of mental health needs. However, focusing efforts on increasing access to care may have a higher impact on reducing suicide rates.
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1. Introduction


The World Health Organization (WHO) reported in 2020 that mental disorders affect nearly one billion people worldwide [1]. According to the same report, one person dies every 40 s by suicide [1]. The situation has been exacerbated by the COVID-19 pandemic [2,3,4].



Many issues can lead to mental disorders, including unemployment, poverty, financial struggles, alcohol or drug abuse, homelessness, uncertainty, isolation, fear, and large-scale movement restrictions [3,5,6]. An additional problem is the reluctance of people to seek help when they start experiencing emotional distress, anxiety, or depression [7,8,9,10,11]. Psychiatric intervention for individuals with worsening mental health is critical to treating depression and anxiety and preventing suicide [12,13,14].



Two major barriers prevent persons with poor mental health from seeking professional care: stigma and access. Stigma is a complex concept that occurs when an individual deems the need for mental health treatment shameful [7]. Reluctance to seek formal and informal support is associated with self-stigma [7,8,10]. There is a sense of shame that accompanies self-stigma, and the adaptive response to this shame is secrecy; this results in not acknowledging or disclosing mental health problems and not seeking treatment. Access to mental health services is another barrier due to an inability to find a provider or to the high cost of available care [15]. For example, much of the population in the United States live in a mental health provider shortage area [16].



In response to the disparities in access to care, recent studies have focused on mental health prevention and treatment programs [8,9,10,11,12,13,14]. Researchers have used Markov chain models to analyze and evaluate mental health programs in the past, including suicide prevention models. For example, Yip et al. [17] estimated population suicide risk as a dynamic system to evaluate the effectiveness of suicide prevention programs. They assumed the population remained in equilibrium as births replaced the deceased. While this model was useful for studying the effectiveness of suicide prevention programs, we focused our model on the individual. We aimed to elaborate on the choices individuals can make to determine their state in a Markov chain.



Oskooyee et al. [12] used real clinical data to model depression severity through Markov transitional matrices. Their Markov chain contains probabilities of moving from one state of depression to another, where state 0 is no depression and state 3 is severe depression [12]. Through their case study, they demonstrated the effectiveness of professional help with real measured data.



Our research study developed a Markov chain model that details the complicated web an individual enters when dealing with any mental illness (AMI). AMI is defined as a mental, behavioral, or emotional disorder that can range from no impairment to mild, moderate, and even severe impairment [18]. We developed a transitional matrix that defines the probability of jumping from one attitude or mental state in the Markov chain to another. Throughout the article, we will be answering two main questions:



Q1: What are the probabilities of moving from one mental state to another within our proposed Markov chain?



Q2: Where would the allocation of resources have the most positive impact, increasing awareness (decreasing stigma) so that an individual seeks help, or increasing access to professional resources?



To answer the first question, we performed a literature review to accurately map the cascade effect these probabilities have on the different states within the Markov chain. Consequently, through multiple interpolations, we explored whether resources would be better spent by strengthening the system, which is actively supporting people looking for help, or by increasing the ease of access and awareness of such resources.




2. Methods


Different stages of the potential actions of a person with AMI were mapped through a community-based participatory research process [4,19,20]. Members of a community advisory board seeking to reduce poor mental health outcomes created a flowchart to illustrate various stages in the experience of a person with AMI. Figure 1 presents the flowchart as a person moves through recognition of AMI to one of four states: (1) complacency, (2) attempting to remedy the issue alone through healthy behavior, (3) seeking professional help, or (4) electing to participate in unhealthy behavior. For this research, we considered each occurrence in the flowchart as independent of past and future occurrences. In reality, mental health is a constantly evolving state of mind, and an individual may progress through the flowchart many times. We assumed that the end goal was to feel relief from AMI, and we created two discrete outcomes: get better or commit suicide.



The flowchart served as a baseline to develop our Markov chain model. A couple of assumptions were made to create the initial Markov chain model. Firstly, the model assumes that doing something beneficial and seeking professional help are mutually exclusive. Individuals could do something beneficial as part of their treatment, but the model differentiates them based on doing something as an individual versus doing something at the recommendation of a professional. Furthermore, actions and individual attempts that are not successful at relieving AMI were not included. For simplicity’s sake, we modeled this as going straight to the final negative outcome (suicide).



Figure 2 displays the generalized Markov chain model for AMI, while Figure 3 displays the generalized transitional matrix of the Markov chain (denoted by P). Each probability, pij, represents the probability of transitioning from state i to state j, given that an individual is in state i. One of the most basic assumptions of Markov chains is that the future depends only on the state we are in (current state), not on how we arrived at this state. In other words, the future depends on the present and not on the past [21].



Since we looked at each mental health occurrence independently of past and future occurrences, the “get better” state was modeled as an absorbing state. An absorbing state is one which, once entered, cannot be left [21]. For obvious reasons, the “commit suicide” state was also modeled as an absorbing state.



An absorbing Markov chain with s number of states can be represented by an s × s probability matrix, denoted by P. The canonical form of an absorbing matrix with m absorbing states can be represented with four matrices within P. Figure 4 displays the canonical form of an absorbing Markov chain probability matrix [21]. The matrix denoted by Q represents the probability of transitioning from a transient state to another, while the R matrix describes the probability of transitioning from a transient state to an absorbing state. The 0 matrix contains only zeroes (0), while I represents an m × m identity matrix created by grouping the absorbing states.



The matrix (I-Q)−1 is referred to as the Markov chain’s fundamental matrix, which provides the expected number of visits from one transient state to another before being absorbed. The matrix (I-Q)−1 R provides the probability of eventually ending in an absorbing state from any transient state.



The first task was to answer research question #1 by conducting a literature review to accurately map the probabilities within our Markov chain model. A total of sixteen probabilities needed to be populated (p11, p12, p14, p15, p21, p23, p25, p31, p33, p34, p35, p36, p41, p44, p45, and p46). With these probabilities, we created our current state model to serve as a baseline.



We then conducted a series of experiments in which we increased two factors: awareness of seeking professional help (increased awareness) and access to receiving professional help (increased access). Each factor was increased by 4, 8, and 12% from the current state while the other factors were left constant. We then conducted a third experiment in which both factors were increased 2, 4, and 6% concurrently (which corresponds to a combined increase of 4, 8, and 12%). In all three experiments, we were interested in reducing the overall probability that someone recognizing AMI would eventually commit suicide. With these experiments, we wanted to explore whether resources would be better spent by increasing awareness (p12) or strengthening the system to increase access for those seeking professional help (p23).




3. Results


3.1. Current State


The review of the literature revealed that the global suicide rate is approximately 1.4% in the general population, but among people with AMI, the rate jumps to 6.5% [22]. We used the 1.4% rate as the probability of moving from any state into the “commit suicide” state (p15 = p25 = p35 = p45 = 0.014). As previously stated, suicide is an absorbing state and, therefore, p55 = 1. We used the 6.5% rate to validate our model with the probability that someone who recognizes any mental illness will eventually commit suicide.



In the U.S., 45% of individuals with a clinical-level mental problem do not seek professional help [15]. Furthermore, approximately 29% of those individuals who do not seek professional help prefer to manage their challenges on their own or do not think they need mental health treatment or therapy [15]. This led to setting p14 = 0.13 (29% of the 45%) and p11 = 0.32 (45 − 13%). Consequently, the probability of recognizing AMI and seeking help (p12) was estimated as 1 − p11 − p14 − p15 = 1 − 0.32 − 0.13 − 0.014 = 0.536.



Approximately 27.5% of the people not receiving help claim the primary reason as lack of affordability or access [15]. This led to setting p21 = 0.124 (27.5% of 45%). This probability represents the chances of ending in state (1,1) given that there is no access or people cannot afford professional help.



In 2020, only 46.2% of adults with AMI in the U.S. received mental health services [18]; alternatively stated, of the 53.6% of people who seek care, 86.2% successfully accessed it. Therefore, we estimated p23 = 0.862 to achieve the 46.2% of adults who seek and receive care [18]. Finally, professional help has an estimated 80% effectiveness rate [23], and thus p36 = 0.800. Figure 5 presents the current state Markov chain model with the probabilities found in the literature.



Some probabilities within our Markov chain lacked current literature and were missing proper data (p31, p33, p34, p41, p44, p46). They can be classified into one of two major categories: (1) statistics of people who receive professional service with no effect, and (2) statistics regarding what happens to people who decide to do something beneficial on their own. Therefore, these values were inferred and adjusted until we achieved a final probability close to the 6.5% suicide rate for people with mental health problems.



For the probabilities regarding ineffective professional services (p31, p33, p34), we assumed 10% of the population returns to the initial state of realizing they have AMI (p31 = 0.100). After removing the chance of committing suicide (0.014), the remaining probabilities were equally divided among the two states (p33 = p34 = 0.043).



For the probabilities regarding doing something beneficial (p41, p44, p46), we assumed that after removing the chance of committing suicide (0.014), the remaining states had an equal chance of being achieved. Therefore, 0.986 was equally divided among the three probabilities (p41 = p44 = p46 = 0.32866). For simplicity, we assigned two probabilities at 0.329 and the third at 0.328. All these probabilities resulted in the P matrix presented in Figure 6. For convenience, Figure 7 and Figure 8 present the Q and R transient and absorbing state matrices for the current state.



The fundamental matrix for the current state is found by subtracting the transient matrix from the identity matrix and taking the inverse of the resulting matrix (Figure 9). As seen in Figure 9, the highest number in the matrix is in recognizing AMI. This number (2.035) means an individual will end up in this state twice before getting better or committing suicide.



The absorbing matrix for the current state is found by multiplying the fundamental matrix by the R matrix (Figure 10). From the absorbing matrix, we note a probability of 6.39% that an individual who recognizes AMI will eventually commit suicide, which is close to the 6.5% found in the literature [22].




3.2. Future State #1: Increasing Awareness of Seeking Professional Help


Increasing awareness of seeking professional help involves increasing the probability of moving from recognizing AMI to seeking professional help (p12). Increasing p12 results in a decrease in p11 and p14. The changes on p11 and p14 were estimated in the same manner as the current state. For example, a 4% increase in seeking professional help results in 41% of the population not seeking help (4% lower than the current state, which was 45%). We continued to assume that 29% of individuals who do not seek professional help prefer to manage their challenges on their own [15]. This results in p14 = 11.89% (29% of 41%) and the remainder going to p11 (41% − 11.89% = 29.11%).



Table 1 presents the new probabilities according to each scenario. Table 2 presents the probabilities that someone who recognizes AMI will eventually commit suicide for each of the proposed scenarios. The table also presents the suicide rate reduction of each scenario against the current state (6.39%) and the additional rate reduction compared to the previous scenario.



For example, increasing awareness by 4% from the current state reduces the suicide rate by 0.1419%, whereas increasing awareness from 4% to 8% awareness sees an additional reduction of 0.1278%. The results from Table 2 show that the suicide rate reduces with every scenario, but the reduction slightly weakens as awareness increases.




3.3. Future State #2: Increasing Access to Professional Services


Increasing access to services involves increasing the probability of receiving help for those who seek help (p23). Increasing p23 only affects p21. Table 3 presents the new probabilities according to each scenario, whereas Table 4 presents the results of these experiments. Similar to the previous experiment, the results from Table 4 show that the suicide rate reduces with every scenario, but the reduction weakens as access increases.




3.4. Future State #3: Increasing Awareness and Access to Professional Services


Increasing awareness and access to professional services involves all the probabilities that changed during the previous two experiments (p11, p12, p14, p21, and p23). We decided to increase both factors by 2, 4, and 6%, which corresponds to a combined increase of 4, 8, and 12%. Table 5 presents the revised probabilities for increasing awareness and access to professional services, whereas Table 6 presents the results of increasing awareness and access concurrently in equal proportions.





4. Discussion


While we found relevant statistics related to AMI, suicide rates, and the effectiveness of professional service, our review of the literature revealed a lack of relevant statistics. These statistics can be classified into two major categories: (1) statistics related to ineffective professional services (p3j), and (2) statistics regarding people who decide to do something beneficial on their own (p4j). For research purposes, these values were estimated and adjusted until we achieved a final probability close to the 6.5% suicide rate for people with AMI. A total of six probabilities in our chain fell into these two classifications, which resulted in the biggest limitation of this study.



We conducted a series of experiments in which we increased two factors: increased awareness and increased access. While the results suggest that increasing either of these factors reduced suicide rates, we found that increasing access resulted in a larger reduction. Interestingly, this reduction was larger than the reduction sought when we combined awareness and access. Figure 11 shows the reductions in suicide rates for each of the three options at different increment levels.



With every 4% increase in awareness and/or access, the reduction in suicide rates weakened. Figure 12 shows that increases in awareness result in more diminishing effects than increases in access or increases in both.



We believe that increased access to health services resulted in a greater reduction in suicide rates, because access eliminates some of the pathways in the model that lead to “commit suicide.” For example, an increase in p23, results in a reduction in p21; therefore, the chances of going through p21 → p15 are reduced. There is also a reduction in the chances of taking the p21 → p14 → p45 pathway. Furthermore, assuming an 80% effectiveness of treatment (as found in the literature), increased access would logically result in improvements in AMI. Conversely, increasing awareness without increasing access adds more people to the p12 → p23 → p36 pathway, but not at the same rate as the previous alternative. In addition, it also adds more people to the p12 → p21 pathway, which could still lead to the previously mentioned pathways of p21 → p15 and p21 → p14 → p45.



In contrast, the potential effects of increased awareness could be hindered by the percentage that returns to state one (through the p12 → p21 pathway). In practice, this finding means that increased awareness can only have a positive outcome if people can find the services they are looking for (access). If we increase awareness without increasing access (via affordability or extra capacity), then it is conceivable that a percentage of the population will loop back to the initial state (state 1). The results also show that when we increased access concurrently with awareness at the same rate, the suicide rate reduced at a steady pace. Studies of attitudes toward seeking professional help reveal that many people who suffer from AMI are confident that they will get better on their own or that their symptoms will eventually disappear [24]. Others report concerns that seeking professional help will not make a difference [25]. Therefore, while our results suggest moderate improvement in suicide rates when increasing both awareness and access, other literature suggests interventions that address both aspects may increase mental health professional service utilization overall. Our model did not examine attitudes toward seeking professional help.



These results mathematically display the importance of access to professional services. They also demonstrate the importance of thinking about the benefits of potential intervention plans holistically. For example, rather than spending all our efforts on creating awareness (which might be easier to do than expanding access or improving services), we should perhaps consider spending more than half of our efforts on expanding access for those looking for professional services. Some recommendations for interventions to give people better access to professional help are revoking insurance requirements, consistent online support group attendance, and telehealth recommendations. When our results are extrapolated to the estimated 1 billion persons worldwide with AMI [1], increasing awareness and access could result in 1.42 to 4.73 million suicides that could be prevented each year.




5. Conclusions and Future Recommendations


This research study developed a Markov chain model that details the complicated web people enter when dealing with AMI. Our literature review found reliable statistics on some aspects related to AMI and suicide, but a lack of statistics related to ineffective professional service and the potential benefits of independent actions taken by those with AMI. We also conducted a series of experiments in which we increased two factors, awareness and access. The results reveal that while intervention does reduce suicide rates, access results in a greater reduction. Strategies aimed at improving access, such as telehealth or financial assistance, could result in reduced suicides.



Additional strategies must address individuals’ reluctance to seek professional services, as simply increasing supply does not increase demand. Potential interventions to improve attitudes toward seeking help may include social media campaigns and tailoring interventions to cultural and socio-economic characteristics [26].



Future research should focus on understanding the outcomes for the 20% of individuals who have access to professional services but do not find them effective. Additional research could focus on the outcomes for those who decide to do something beneficial on their own. Furthermore, given the widespread mental health impact of COVID-19, the projections we found are likely to change as more research examines these outcomes. Future research should also look at other factors, such as economic status, social support, and access to medication, and the role they might play in suicide rates.



Mental health is a public health crisis, and suicide is a global concern. While recent awareness campaigns have sought to reduce stigma and encourage persons with AMI to seek care, access to professional care remains a barrier. Strategies to develop the mental health workforce and reduce geographical and financial barriers may be effective in increasing access and reducing suicide rates.
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Figure 1. Flowchart describing how the actions of an individual determine the potential outcomes. 






Figure 1. Flowchart describing how the actions of an individual determine the potential outcomes.



[image: Ijerph 20 03525 g001]







[image: Ijerph 20 03525 g002 550] 





Figure 2. Markov chain for any mental illness with two absorbing states: get better and commit suicide. 






Figure 2. Markov chain for any mental illness with two absorbing states: get better and commit suicide.



[image: Ijerph 20 03525 g002]







[image: Ijerph 20 03525 g003 550] 





Figure 3. Generalized P matrix for any mental illness (AMI). 
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Figure 4. Canonical form of an absorbing Markov chain probability matrix [21]. 
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Figure 5. Current state Markov chain model for any mental illness. * Statistic obtained directly from the literature; + Calculated from statistics obtained from the literature. 
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Figure 6. Current state P matrix. 
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Figure 7. Q matrix (current state). 
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Figure 8. R matrix (current state). 
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Figure 9. Fundamental matrix (current state). 
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Figure 10. Absorbing matrix (current state). 
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Figure 11. Reductions in suicide rates when increasing awareness, access, and both by 4, 8, and 12%. 
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Figure 12. Additional improvements in suicide rates for every 4% increase in awareness and/or access. 
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Table 1. Revised probabilities for increasing awareness of seeking professional help.
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	Increase in Awareness (%)
	p11
	p12
	p13
	p14
	p15
	p16





	0 (current state)
	0.3200
	0.5360
	0.0000
	0.1300
	0.0140
	0.0000



	4
	0.2911
	0.5760
	0.0000
	0.1189
	0.0140
	0.0000



	8
	0.2627
	0.6160
	0.0000
	0.1073
	0.0140
	0.0000



	12
	0.2201
	0.676
	0.0000
	0.0899
	0.0140
	0.0000
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Table 2. Results of increasing awareness of seeking professional help.






Table 2. Results of increasing awareness of seeking professional help.





	Increase in Awareness (%)
	Probability of Eventually Committing Suicide (%)
	Suicide Rate Reduction against Current State (%)
	Suicide Rate Reduction against Previous Scenario (%)





	0 (current state)
	6.3901
	-
	-



	4
	6.2482
	0.1419
	0.1419



	8
	6.1203
	0.2698
	0.1278



	12
	6.0037
	0.3864
	0.1167
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Table 3. Revised probabilities for increasing access to professional services.






Table 3. Revised probabilities for increasing access to professional services.





	Increase in Access (%)
	p21
	p22
	p23
	p24
	p25
	P26





	0 (current state)
	0.1240
	0.0000
	0.8620
	0.0000
	0.0140
	0.0000



	4
	0.0840
	0.0000
	0.9020
	0.0000
	0.0140
	0.0000



	8
	0.0440
	0.0000
	0.9420
	0.0000
	0.0140
	0.0000



	12
	0.0040
	0.0000
	0.9820
	0.0000
	0.0140
	0.0000
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Table 4. Results of increasing access to professional services.






Table 4. Results of increasing access to professional services.





	Increase in Access (%)
	Probability of Eventually Committing Suicide (%)
	Suicide Rate Reduction against Current State (%)
	Suicide Rate Reduction against Previous Scenario (%)





	0 (current state)
	6.3901
	-
	-



	4
	6.2209
	0.1692
	0.1692



	8
	6.0637
	0.3263
	0.1572



	12
	5.9173
	0.4728
	0.1464
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Table 5. Revised probabilities for increasing awareness and access to professional services.






Table 5. Revised probabilities for increasing awareness and access to professional services.





	Increase in Both (%)
	p11
	p12
	p14
	p21
	p23





	0 (current state)
	0.3200
	0.5360
	0.1300
	0.1240
	0.8620



	2
	0.3053
	0.5560
	0.1247
	0.1040
	0.8820



	4
	0.2911
	0.5760
	0.1189
	0.0840
	0.9020



	6
	0.2769
	0.5960
	0.1131
	0.0640
	0.9220
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Table 6. Results of increasing awareness and access to professional services.






Table 6. Results of increasing awareness and access to professional services.





	Increase in Access (%)
	Probability of Eventually Committing Suicide (%)
	Suicide Rate Reduction against Current State (%)
	Suicide Rate Reduction against Previous Scenario (%)





	0 (current state)
	6.3901
	-
	-



	2
	6.2311
	0.1692
	0.1692



	4
	6.0807
	0.3263
	0.1572



	6
	5.9373
	0.4728
	0.1464
















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file13.jpg
Recognize AMI
Seek help
Receive professional help

Do something beneficial

Recogni
AMI

0320
0124
0100

0329

Seek
help

053
0.000
0000

0000

Receive
professional
help

0000
0862
0043

0000

Do
something
beneficial

0130
0000
0043

0328





media/file4.png
Recognize Any
Mental lliness
(AMI)

Ps

»

Do something
beneficial

Get better

P21

Seek
professional help

P23

Receive

professional help

P25





media/file18.png
Recognize AMI
Seek help
(1-Q)1=

Receive professional help

Do something beneficial

Recognize
AMI

2.035

0.474

0.257

0.996

Seek
help

1.091

1.254

0.138

0.534

Receive
professional
help

0.982
1.130
1.169

0.481

Do
something
beneficial

0.456
0.164
0.125

1.712






media/file21.jpg
Suicide Rate

son

0%

%

0%

0%

Hincrease

e Awareoss -0 et —G— Boh





media/file3.jpg





media/file22.png
Suicide Rate

6.50%

6.40%

6.00%

5.90%

5.80%

—— AWareness

% Increase

12






media/file19.jpg
Recognize AMI
Seek help
(1-Q "R~

Receive professional help

Do something beneficial

Commit

0.064

0.042

0.024

0052

Get
better

0936

0958

0976

0948






media/file7.jpg
s-m m
columns columns

S-1 TOWS Q R
m rows O I





media/file10.png
0.1247

Seek

Recognize AMI professional help

0.329
A v
0.010
Do something P 0.043 Receive
beneficial N professional help
. 0.80(
0.014
0.329 0.043 0.014"

\ 4

Get better

(-






media/file14.png
Recognize AMI
Seek help
Receive professional help

Do something beneficial

Recognize
AMI

0.320
0.124
0.100

0.329

Seek
help

0.536
0.000
0.000

0.000

Receive
professional
help

0.000
0.862
0.043

0.000

Do
something
beneficial

0.130
0.000
0.043

0.328






media/file11.jpg
Receive Do

MT D e wemns TS L

o
e— wm o om0 oow o
Sckbelp om oom  ose 0w oow om
Resve ot blp am  oom  oos oo oow omm
Dosometing el 0 om o om oow o
Conmtcice wm om0 om 1w om

Getbetter o0 000 000 0w 000 1000





media/file6.png
Recognize AMI

Seek help

Receive professional help
Do something beneficial
Commit suicide

Get better

Recognize
AMI

pll
p2t
pat

p41

Seek
help

pr2
0.00
0.00
0.00
0.00

0.00

Receive
professional
help

0.00

p23

p33

Do
something
beneficial

p14

0.00

pas

p44

0.00

0.00

Commit
suicide

p15

P2

p3s

p45

Get
better

0.00

0.00

p36

pas






media/file15.jpg
Recognize AMI
Seek help
Receive professional help

Do something beneficial

Commit
suicide

0.014

0.014

0014

0.014

Get
better

0.000

0.000

0.800

0.329






nav.xhtml


  ijerph-20-03525


  
    		
      ijerph-20-03525
    


  




  





media/file16.png
Recognize AMI
Seek help
Receive professional help

Do something beneficial

Commit
suicide

0.014

0.014

0.014

0.014

Get
better

0.000

0.000

0.800

0.329






media/file2.png
Do nothing <

» Any Mental |«

lliness (AMI)

What can | do?

v

Do something
beneficial on my
own

Seek professional
help

...........

Unbeneficial action
w (drugs, aggressiveness,

Receive
professional help

alcohol, distancing,
bottling up, etc.)






media/file20.png
Commit Get

- suicide better L
Recognize AMI 0.064 0.936
Seek help 0.042 0.958
I-Q"R= Receive professional help 0.024 0.976
Do something beneficial 0.052 0.948





media/file23.jpg
Additonal Improvement

oas%

7%

o6%

oas%

o16%

o1

o1z

oa1%

S6increase






media/file5.jpg
Receive. Do

i

s | m s 9 sm = G
T A
A

Getbetter w o aw w o e





media/file24.png
Additional Improvement

0.18%

0.17%

0.16%

0.15%

0.14%

0.13%

0.12%

0.11%

—— AWAreness

8

% Increase

Access ——fl—— Both

12





media/file1.jpg
Recopnze

|

whatcant o7
Do someting o Unbenetctacton
Donothing <+ benefialonmy seokpopesonl || et ommsims
Gl e
Recaive

prfessoralhels






media/file12.png
Recognize AMI

Seek help

Receive professional help
Do something beneficial
Commit suicide

Get better

Recognize
AMI

0.320
0.124
0.100
0.329
0.000

0.000

Seek
help

0.536
0.000
0.000
0.000
0.000

0.000

Receive
professional
help

0.000
0.862
0.043
0.000
0.000

0.000

Do
something
beneficial

0.130
0.000
0.043
0.328
0.000

0.000

Commit
suicide

0.014

0.014

0.014

0.014

1.000

0.000

Get
better

0.000

0.000

0.800

0.329

0.000

1.000






media/file9.jpg





media/file0.png





media/file8.png
S-m m
columns columns

S-1M TOWS Q R
M rows O ]






media/file17.jpg
Receive Do

Recognize  Seck o Gonal something

AML thelp, help beneficial
Recognize AMI 205 1 o 0456
Seek help 07 1z 1130 0161
@M= poceive professional help 0257 013 1169 0125

Do something beneficial 0%% 053 081 1712





