

An Intelliget Patient Medicine Reminder
ABSTRACT

The main purpose of the Smart Pill Box System project is helping patients with bipolar disorder or other illnesses to create their motivation to take medicine. Moreover, caregivers can take care of the patients more conveniently. Patients can use the application to setup the notification time for medication. Then the application will send the preset value to the pillbox system. The application will give an alert when it is time to take the medicine. In addition, when patients pick up the medicine from the pillbox system, they will receive points which will represent by the growing tree. Nevertheless, if the patient does not pick up the medicine within limited time, a notification will be sent to the caregiver to take further actions.
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CHAPTER 1
1.1  INTRODUCTION

At present, there are many suicide problems. Although the reasons for suicide are various, which are sensitive issues, one of the main reasons for suicide is depression. Although depression is divided into many types, the most dangerous type is Bipolar Disorder. Bipolar Disorder divides the emotions of patients into two phases as follows: Depression phases in which patients are depressed, and Mania phases. So, during Mania phases, there will be a lot of danger because of the patients will have the courage to do something risky. Which may be dangerous to their own life, although the treatment of the bipolar disorder is diverse, the most popular treatment method is taking medication to maintain the level of chemicals in the brain. The patients must take medicine continuously and do not stop taking the medicine by himself or herself. From the reasons above, this research created a smart pillbox system for bipolar disorder patients. The main objective is to alert the patients or caregiver when it is time to take the medicine. Therefore, the caregiver can closely monitor the patient’s medication and behaviors. The smart pillbox system can help monitoring and checking if the patients picked up their medicine on time. Moreover, the mobile application was developed to alert and motivate the patients when it is time to take the medicine. Besides, the notification can also alert the caregiver if the patient does not take the medicine accordingly. From the literature reviewed, there are many systems and devices that provide some similar functions for medication alert system such as Smart Pills Reminder, Intelligent pillbox, Smart’ pillbox wins Takeda depression challenge research and the MED-Q and Medisafe iConnect. These systems provide different functions for medication taking system. However, some user functions are difficult and complicated to follow. Moreover, not all required functions are provided within one system especially the function that motivate user to take medication. For the designed part, the ‘My Oasis -Tap Sky Island’ and ‘Terrarium: Garden Idle’ game designed really have high friendly user interface. Nevertheless, some applied colors may not be friendly to the user’s feeling. The research found that blue, pink and green color are user friendly and good with the patient’s feelings. Therefore, the purposed system applied these colors for creating the user interfaces.
According to research statistics, Taiwan is stepping into the aging society. The elderly population in Taiwan will rapidly increase to 294.2 million in 2015 that is about 12.6% of the total population. The progress in medical technologies is one of the main contributions for the aging population. Most of the elders have the chronic diseases. Medication safety for the elderly is very important. The most commonly encountered situations of drug abusing are excessive drug usage and disobeying the medication instructions. Incorrect drug usage will cause side effects or loss of efficacy. The worst case may harm body organs or even fatal. However, the degrading memory and cognition cause the elders hard to prevent these problems. The elders need some supports for them to take the drugs correctly. Plaid style pill box is still the most popular now, and many studies on the smart pill box have been already developed, such as the smart pill box developed by H.W. Guo et al. This pill box uses single-chip microcomputer MCS-51 as its core processor. Caregivers can put the drugs into the pill box and set the time. When the scheduled time is up, the system will drive the stepper motor to send out drugs. The system can guarantee that the drugs can be received every scheduled time instance. The additional function such as reminding the elders and the dispensers is implemented. Brianna Abbey et al. proposed the smart pill box in 2012. The purpose of this system was to develop a medication device that increased medication compliance, monitored medication taking behavior, and communicated with pharmacists. The device consists of 28 chambers that are placed in seven columns made up of four rows. Each column represents each day of a week. The 4 rows represent four distinct dosage times in a day. The LED light located behind each chamber provides the light source for the patients. The light also used as the indication for the ambient light sensor which is used to detect the light when the pills are removed from the chamber. The above systems are well designed for the elders. However, they do not elaborately record the drug-using behaviors of the elders. The drug-using recording can provide the caregivers to adapt their strategies to take care of the patients. In this paper, we combine the advantages of the existing pill box and improve their functions. We point out the available improvements and innovations. First, we can use the Internet to replace the Bluetooth, because transmitting range of Bluetooth is too short. Combining the pill box with cable network and the wireless network can send information to any location in the world. Second, the pills are packed together. Scattering pills in a cell will easily cause the patients missing the pills. Less medication and more medication will not happen. Third, voice is more efficiency than the light to remind the patients.
1.2 Objectives 

· To provides fast curing of patient health by using our advantageous system. 

· To help peoples to take their medicine on time. 

· To help patients to take the required medicine in the right proportion without failure. 

· To make daily medication simple and efficient.
1.3 Problem statement

As pills have taken such an important role in everyday life there has been the past years an increase in the number of medical neglect cases related to incorrect medication given to patients, such as the case of the nurse who gave a patient a paralytic instead of an antacid that was prescribed by the doctor, causing the patient's death. After seeing so many of these cases it is evidently crucial that the correct pill is taken by the correct person at the correct time, otherwise taking an incorrect one or not taking one at all may expose the patient to several dangerous situations, ranging from mild health issues up to death. Other cases of wrong pills being ingested by patients are caused by patients themselves, especially at an old age. As people grow old the human body tends to malfunction and the

number of pills the average person has to take when certain age is reached greatly increases, were, according to a 2008 study published in the Journal of the American Medical Association, more than 40 percent of Americans age 65 and older take five medications a day. Usually they are a wide range of different pills an elderly has to take at different times. Keeping track of taking the right pill at the right moment each day can become a challenging experience for the elderly, as it is not as easy as it could be for a younger person. This fact is easily explained when we understand that many of the abilities such as sight, memory or logical capabilities tend to decrease in a proportional way to age once human beings have entered old age, making it difficult for them to remember which pill to take at the correct time, remembering to take them or confusing one pill with another as the person may not be able to distinguish one from another thanks to their decreased sight as well as the similarity in the pills forms and colors. This problem will most surely be a cause for concern for the people surrounding the pill-taker, as not taking a pill at the correct time can cause severe problems (such as organ rejection in a patient with organ transplant or heart attack in patients suffering from grave heart conditions). On the other hand several problems related to the high amount of pills nowadays are prescribed to patients are found in hospitals or in retirement homes. In these places on of the main jobs is to give out to its patient the correct pills. Managing, sorting and giving out the pills to each one of the patients can sometimes have a high chance of error, with a patient or resident receiving one or more incorrect pills. Finally there are situation where taking an incorrect amount of pills is a matter of the patient's inexperience and/or ignorance. No matter the cause, it has been proven that there is a significant risk of people ending up swallowing the incorrect medication or dose.

1.4 Purpose 

Based on the problem description, a solution can be formulated and suggested. The solution will be designed, developed and improved throughout the duration of the thesis work. The purpose of this thesis is to present a mobile application that can be used by the healthcare professionals to keep track and assist patients with their medication intakes. This application will help to reduce medication errors thereby reducing the cost of emergency services in Swedish hospitals. A detailed documentation with technical details is included if other researchers want to replicate or improve the work and its results.
1.4.1 Benefits, Ethics and Sustainability 

Through the development of ICT-based information software tools and hardware devices and the growing trend of mobile health applications, offer a great opportunity to transform the healthcare services available for both patients and healthcare professionals across the globe. These services can help and provide information to both patients and healthcare professionals in an easy-to-use manner. This helps to provide an improved and efficient medical care for those who need it. Such solution makes it possible to support the healthcare professionals and reduce the cost that affects the healthcare system in Sweden and other countries, by given their patients a better understanding of their health and medication which in turn will have a positive impact on the healthcare system. The digitization of healthcare has impacted the social and economic sustainability. The value from digitalization is shown on many fronts, such as preventing disease cases, improving medical quality, increase access to healthcare, and improving the healthcare system. The already available digital technologies have the potential to fundamentally change the healthcare system in Sweden. Digital solutions have a great influence on medical care for both the patient and healthcare professionals. As they help to make the healthcare more accessible and improve the quality of medical care. There are many benefits of using digital technologies in the healthcare. These benefits make it possible to achieve sustainable cost while retaining or improving the quality of care for the Swedish healthcare system. Benefits such as the following:
· Patients can engage and manage their health with the help of healthcare professionals 

· With improved access to patient information can help the healthcare to streamline care process, avoid malpractice, and improve medication adherence. 

· Create conditions for creating advanced analytic tools that can help doctors to make diagnoses, understand medication side effects and create an individualized care program for patients that have a hard time following provided instructions.

The ethical aspects of this work are how patient information is presented to the caregivers and how does this information being managed. Since the information involves patient information, medication, and missed pills it is essential that the information presented in the application is correct and clear to avoid unnecessary complications when providing feedback and tips for the patient. The design of the application and the information that is being displayed will be reviewed and evaluated by the healthcare professionals to ensure that the information and design are presentable in an easy and accurate manner.
1.4.2 Special Problems in Bipolar Disorder
For many people with bipolar disorder, there is risk of having other psychiatric problems. Typically, these are alcohol and drug abuse, an anxiety disorder, an eating disorder, or a personality disorder. An estimated 60% of all people with bipolar disorder have drug or alcohol problems. Drug abuse can mimic the symptoms of depression or mania, making it important to treat substance abuse problems in order to make an accurate diagnosis of bipolar or other mood disorders.
1.5 Smart Pill Box

The word "Pill Box" means many different kinds of pill containers, in a single compartment to those with a built in timer. It is a advantageous, secure and automated solution that organizes, reminds and dispenses medications so the patient can take medicine properly and on-time. SMART PILL BOX makes it easy for you to take medicine without any failure. We used a pillbox system containing 3 separate small pillboxes. Each box has an led display placed on the box. For our pill system, the user can store up to three different types of pills, which can be stored in those three small separate boxes.
1.5.1 SMART PILL BOX WITH REMIND AND CONFIRM FUNCTION 

To address the problems with the previously proposed pill boxes, we develop the smart pill box with remind and confirm functions. In order to reduce the responsibility of family members of dividing the medications in the pill box, we assume that the medicine the patients need to take at particular times has been packed into medical bags by the hospital. The matrix barcode is printed on each medicine bag; the information contained in the matrix barcode includes the patient name, patient identification (ID), hospital ID, medicine name, medicine ID, medication time, and other related information about the medicine bag. The design of the proposed pill box proposed. The camera is placed on the inner side of the cover to detect the matrix barcode and the medicine bag. A user interface on the surface of the cover is used to provide pill remind and alarm functions. After visiting a doctor and returning home, a patient need only scan the matrix barcode using the camera of the pillbox, and all medicine related information will be loaded into the pill box. After the matrix barcode is scanned, the patient places the medicine bags in the pill box without dispensing the medicine in to the cell. This method is suitable for the elderly who do not have access to the internet as well. Furthermore, because private medical information is not transmitted via the internet, the risk of information theft is greatly reduced. Moreover, if an internet connection does exist, then patients can search for their medicine information from the hospital database.
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smart pill box
At the medication time, the pill box will remind the elderly patients, via light, sound, or vibration, to take their medication. The elderly patient will pick one medicine bag from the pill box and scan the medicine bag using the pill box camera. The pill box will use the information contained in the matrix bar code of medicine bag to ensure the correctness of the medicine bag, thus ensuring that the patient takes the right medicine appropriately. If the patient does not take the medicine, the pill box will remind the patient later, and the remind period can be set using the user interface on the pill box. Furthermore, if the patient picks the incorrect medicine bag, the pill box will alert the patient to pick the right medicine bag.
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The flowchart of the remind and confirm process
After the patient has taken the medicine, the patient needs to scan the medicine bag using the camera; the camera will determine whether the medicine bag is a bag that was previously scanned; if yes, then the camera will try to identify the edge of the pill in the transparent medicine bag to ensure whether the patient has taken the medicine. Using the abovementioned procedure, the pillbox can ensure that the medication is taken safely and on time. The advantages of our smart pill box are as follows: (1)Medicine-bag-based design avoids the problems associated with plaid-based pill box. (2)The remind and confirm functions work well even if internet service is unavailable, thus reducing the implementation cost. (3)The patient only needs to scan the matrix barcode to verify and confirm the medicine bag and a complex user interface setup is not required.
1.5.2 Smart medicine reminder 
Medicine hasn't always been the precise science which we know nowadays, in fact, throughout history the vast majority of maladies and afflictions would have resulted in probable death. Fortunately medicine has experienced a great development in the last century, resulting in an increased life expectancy and the possibility to cure a great quantity of diseases and health disorders. Pills are one of the pillars of medicine, being used as direct treatments of some sort of illness as to assuring some medical condition remains stable. Our smart medicine reminder system is designed for, but not restricted to, helping old people in taking care of them- selves in taking their medications at the correct time and in the correct amount. It has been observed that people in general neglect their health and give preference to other things than taking their medicines. This is also the reason they forget to take their prescriptions on time. Many health maintenance organizations, health practitioners and medical researchers have realized that increased use of patient reminders can significantly increase the treatment of chronic illness and delivery of medical services to the patients who need it. However, many patients and especially old people, do not take their medicines in the correct quantity. They either take overdose of medicines thinking it will help them heal faster, or they fear the doctor has prescribed a larger quantity than required and take under dosage of medicines. The former leads to several unsuccessful health implications while the latter delays the treatment of the patient and in some cases, allows the illness to spread further requiring further treatment. Furthermore, some patients are so occupied with their day-to-day activities that they just forget to take their medications. This is particularly true for old patients who have to take more than one medicine at more than one time in a day. Setting alarm clocks is a tedious task which patients are too lazy to set again and again. If asked about what time people have to take their medicines, many forget to answer the correct times or remember whether they have already taken the medicine in the day already. Elderly people specially face this problem because of their degrading memory and in severe cases, forget that they have already taken their prescription and retake the same medicine 2 or 3 times in the same duration. This may not be harmful for lighter medicines, but for some strong and concentrated medicines, it can have further harmful effects to the body. This is exactly where our medicine reminder system can help. Our system takes up the prescription details from the user such as the duration of the prescription, the names of the medicines, the times they are to be taken and the amount of each medicine which is to be taken. After all this data has beenentered, our system will remind the user at the prescribed time of which medicine is to be taken in form of a mobile notification and a physical reminder. The patients can leave taking medicines to just our app. whenever the time for the medicine is up, they will be notified and they only have to take their prescriptions during that time, and no other time. If implemented properly, this will drastically decrease overdose of medicines due to forgetfulness and the patients will also be reminded to take their medicines.
1.6 IPB - THE PROPOSED INTELLIGENT PILL BOX 

The IPB is designed for long-term and short-term medication. The infrared sensors are installed at the entrance where the patients take the drag package. The detection of drag taken will be delivered to the back-end control system and record to SQL server via the wireless serial port. The time to take the drug package away will be recorded. The motor controls the spring which is used to put the drug packages. A base plank is installed under the spring. As the motor rotates, the packages will be pushed forward. A package drops to the entrance when it moves out of the range of the plank. Using the package can ignore the type of drugs. It can be applied to any kind of drugs easily.
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The spiral architecture for the pill package
When the scheduled time for medication is up, our system gives the alarm to remind the patient. At the same time, the motor rotates the spring to drop one drug package. The system keeps on giving alarm until the patient taking the drug away. The system will record the time and inform their families or the caregivers via the Skype. First, the caregivers open the control interface and enter the schedule to take medicine. Next, system enters the loop and checks the time. The motor will be triggered when the scheduled time is up. The installed infrared sensors will detect whether the patient takes the drug package away. This time will be recorded to the back-end database so that the delay time to take medicine can be computed. At the same time, the caregivers will be informed via the Skype software. If the patient does not take medicine, the alarm will be given for 30 minutes. An additional message will be sent to the caregivers when the alarm rings 20 minutes. The purpose is to inform the caregivers to acknowledge the patient in person.
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The operation flow of the IPB
1.7 Medication adherence 

Medication adherence can be defined as “the degree to which a person’s behavior corresponds with the agreed recommendations from a healthcare provider”. Medication adherence is a major factor for many patients with health issues that need to take their medication on time. Having a good medication adherence will reduce the mortality, hospitalization rate, and the total cost that impact the healthcare systems. By improving medication adherence and awareness among patient can bring down the unnecessary hospital costs and improve the medical care for these patients. Having a poor medication adherence to prescribed regimens can result to serious health issues. These issues have no simple solutions. In order to create a better understanding for the patient, it is important that the caregivers pay more attention to the problems that the patients are facing on daily faces. A study was conducted by Cline showed that 45% of the cardiac patients remember the name of their medication, 50% are able to remember the prescribed doses, and 36% are able to remember when they have taken their medication. Research trials confirmed that lack of medication adherence is common among elderly patients with heart failure condition. Patient’s ability and willingness to follow a prescribed medication can directly impact the effectiveness of the treatment. There are many factors that results with patients not adhere to their medication regimens. These factors include:

· Patients are forgetting to take their medication on time. 

· Overdose/under dose on medication or taking the medication at the wrong time. 

· Patients are afraid of being addicted to their medication. 

· Intentionally ignoring doctor’s instructions. 

· Instructions for a medication can be a little confusing. 

· Changes in medication schedule. 

· Overwhelmed by the number of prescribed medications. 

· Side effects or experiencing side effects. 

· Feeling that symptoms disappeared, and the medication is no longer necessary.
· Patients do not have enough knowledge about how important their medication is (having problem to see the negative consequences in the long run).
These issues do not only impact patient and healthcare system, but it also impacts drug manufacturers reliability. As it results in less prescription to a medicine due to misuse and not following the provided instructions by both the healthcare professional and drug manufacturer. Having knowledgeable and motivated patients and family members who understand the importance of properly taking medication on time is a prerequisite for achieving better medication intakes. The prescribing doctor has a central role in not only to educate and motivate but also to make patients more involved in their treatment. Having good IT support in healthcare system can create new conditions and enhancement for improving doctor-patient interaction. IT tools create new conditions for better treatment follow-up and fewer side effects not only to help to streamline patient care but also in contributing more knowledgeable and motivated patients who can take greater responsibility for their care and treatment. One of these tools are pillboxes that can be used by patients. 

These pillboxes can be categorized into four categories:

· Pill holders: These are passive boxes with basic features that don’t have the capabilities to remind patients to take their medication. They come in different shapes, colors, number of compartments, and sizes.

· Alarm based pill holders are active devices that consist of compartments with an attached timer. They remind the patient to take their medication when an alarm is triggered by a specific container. 

· Pill monitoring devices: they are home-based devices that contain medication that is sealed from the user, but it dispenses medication to the user when it is time to take a medicine. 

· Mobile phone-based solutions: They are very suitable for managing and keeping track of a patient dosage. Most of these systems requires from the patient to manually enter their medications into a mobile application to set dosages and reminders.

To have a solution that can combine the alarm based, pill monitoring, and mobile application will help to improve patient medication adherence.
1.8 Psychotherapy for Bipolar Disorder
Psychotherapy, or "talk" therapy, is an important part of treatment for bipolar disorder. During therapy, you can discuss feelings, thoughts, and behaviors that cause you problems. Talk therapy can help you understand and hopefully master any problems that hurt your ability to function well in your life and career. It also helps you stay on your medication. It can help you maintain a positive self-image.
The types of psychotherapy used to treat bipolar disorder include:

· Behavioral therapy. This focuses on behaviors that decrease stress.

· Cognitive therapy. This type of approach involves learning to identify and modify the patterns of thinking that accompany mood shifts.

· Interpersonal therapy. This involves relationships and aims to reduce strains that the illness may place upon them.

· Social rhythm therapy. This helps you develop and maintain a normal sleep schedule and more predictable daily routines.

Support groups also help people with bipolar disorder. You receive encouragement, learn coping skills, and share concerns. You may feel less isolated as a result. Family members and friends may also benefit from a support group. They can gain a better understanding of the illness, share their concerns, and learn how to best support loved ones with bipolar disorder.
Education is another integral part of treatment for you and your family. People with bipolar disorder (and their families) often benefit from learning about the disorder -- its symptoms, early signs of an episode, and types of treatment. This type of education can also help to come up with a plan in case your insight or ability to see you system is compromised.

Also, taking these steps may help you cope with bipolar disorder:
· Establish routines. Regular sleep, eating, and activity appear to help people with bipolar disorder manage their moods.
· Identify symptoms. Even though the early warning signs of an approaching episode vary from person to person, together with a psychiatrist you can identify what behavior changes signal the onset of an episode for you. It may be needing less sleep to feel rested, buying things you can’t afford or don't need, or becoming suddenly involved in religion or new activities and interests.
· Adapt. This can help you avoid embarrassing behavior during manic episodes and set realistic goals for treatment. Your doctor can help you prepare for possible future episodes and manage fear about having more. A key part of adapting is to understand the types of stressors that might increase the risk for manic or depressive episodes and the lifestyle changes that can reduce them.
· Maintain a regular sleep pattern. Go to bed and wake up around the same times each day. Changes in sleep can disrupt the normal functioning of brain circuits involved in the processing of emotions, potentially triggering mood episodes.
· Do not use alcohol or street drugs. These substances can trigger or mimic mood episodes. They can also interfere with the effectiveness of medication.
1.9 Types of Mental Illness
There are many different conditions that are recognized as mental illnesses. The more common types include:
· Anxiety disorders: People with anxiety disorders respond to certain objects or situations with fear and dread, as well as with physical signs of anxiety or panic, such as a rapid heartbeat and sweating. An anxiety disorder is diagnosed if the person's response is not appropriate for the situation, if the person cannot control the response, or if the anxiety interferes with normal functioning. Anxiety disorders include generalized anxiety disorder, panic disorder, social anxiety disorder, and specific phobias.
· Mood disorders: These disorders, also called affective disorders, involve persistent feelings of sadness or periods of feeling overly happy, or fluctuations from extreme happiness to extreme sadness. The most common mood disorders are depression, bipolar disorder, and cyclothymic disorder.
· Psychotic disorders: Psychotic disorders involve distorted awareness and thinking. Two of the most common symptoms of psychotic disorders are hallucinations -- the experience of images or sounds that are not real, such as hearing voices -- and delusions, which are false fixed beliefs that the ill person accepts as true, despite evidence to the contrary. Schizophrenia is an example of a psychotic disorder.
· Eating disorders: Eating disorders involve extreme emotions, attitudes, and behaviors involving weight and food. Anorexia nervosa, bulimia nervosa, and binge eating disorder are the most common eating disorders.
· Impulse control and addiction disorders: People with impulse control disorders are unable to resist urges, or impulses, to perform acts that could be harmful to themselves or others. Pyromania (starting fires), kleptomania (stealing), and compulsive gambling are examples of impulse control disorders. Alcohol and drugs are common objects of addictions. Often, people with these disorders become so involved with the objects of their addiction that they begin to ignore responsibilities and relationships.
· Personality disorders: People with personality disorders have extreme and inflexible personality traits that are distressing to the person and/or cause problems in work, school, or social relationships. In addition, the person's patterns of thinking and behavior significantly differ from the expectations of society and are so rigid that they interfere with the person's normal functioning. Examples include antisocial personality disorder, obsessive-compulsive personality disorder, histrionic personality disorder, schizoid personality disorder, and paranoid personality disorder.
· Obsessive-compulsive disorder (OCD): People with OCD are plagued by constant thoughts or fears that cause them to perform certain rituals or routines. The disturbing thoughts are called obsessions, and the rituals are called compulsions. An example is a person with an unreasonable fear of germs who constantly washes their hands.
· Post-traumatic stress disorder (PTSD): PTSD is a condition that can develop following a traumatic and/or terrifying event, such as a sexual or physical assault, the unexpected death of a loved one, or a natural disaster. People with PTSD often have lasting and frightening thoughts and memories of the event, and tend to be emotionally numb.
Other, less common types of mental illnesses include:
· Stress response syndromes (formerly called adjustment disorders): Stress response syndromes occur when a person develops emotional or behavioral symptoms in response to a stressful event or situation. The stressors may include natural disasters, such as an earthquake or tornado; events or crises, such as a car accident or the diagnosis of a major illness; or interpersonal problems, such as a divorce, death of a loved one, loss of a job, or a problem with substance abuse. Stress response syndromes usually begin within three months of the event or situation and ends within six months after the stressor stops or is eliminated.
· Dissociative disorders: People with these disorders suffer severe disturbances or changes in memory, consciousness, identity, and general awareness of themselves and their surroundings. These disorders usually are associated with overwhelming stress, which may be the result of traumatic events, accidents, or disasters that may be experienced or witnessed by the individual. Dissociative identity disorder, formerly called multiple personality disorder, or "split personality," and depersonalization disorder are examples of dissociative disorders.
· Factitious disorders: Factitious disorders are conditions in which a person knowingly and intentionally creates or complains of physical and/or emotional symptoms in order to place the individual in the role of a patient or a person in need of help.
· Sexual and gender disorders: These include disorders that affect sexual desire, performance, and behavior. Sexual dysfunction, gender identity disorder, and the paraphilias are examples of sexual and gender disorders.
· Somatic symptom disorders: A person with a somatic symptom disorder, formerly known as a psychosomatic disorder or somatoform disorder, experiences physical symptoms of an illness or of pain with an excessive and disproportionate level of distress, regardless of whether or not a doctor can find a medical cause for the symptoms.
· Tic disorders: People with tic disorders make sounds or display nonpurposeful body movements that are repeated, quick, sudden, and/or uncontrollable. (Sounds that are made involuntarily are called vocal tics.) Tourette's syndrome is an example of a tic disorder.
Other diseases or conditions, including various sleep-related problems and many forms of dementia, including Alzheimer's disease, are sometimes classified as mental illnesses, because they involve the brain.
1.10 Bipolar Disorder
Bipolar disorder, formerly referred to as manic-depressive illness, is a brain illness that causes unusual fluctuations in a person’s mood. These fluctuations are very different from the normal mood changes most people experience. Those with bipolar disorder commonly have very severe mood changes that can impact all aspects of their lives, including work, relationships, school, and may involve substance abuse and suicide attempts. However, bipolar disorder is treatable, and most people diagnosed with bipolar disorder lead healthy, active and very successful lives. There are 27 million people worldwide who have bipolar disorder, according to National Institute of Mental Health. (NIMH) The numbers are actually higher since statistics for children are not yet included. Bipolar disorder typically develops in late adolescence or early adulthood, with many people experiencing their first symptoms in childhood. Bipolar disorder is often either not recognized or is misdiagnosed, resulting in unnecessary suffering for years before being properly diagnosed and treated. Bipolar disorder is a lifelong illness that must be addressed and treated throughout a person’s life, just like any other chronic disease, such as diabetes and heart disease.
1.10.1 Symptoms of Bipolar Disorder 

According to NIMH, “people with bipolar disorder experience unusually intense emotional states that occur in distinct periods called “mood episodes.” NIMH describes a mood episode as an overly joyful or overly excited state or manic episode, and an extremely sad or hopeless state is called a depressive episode. Sometimes, a mood episode includes symptoms of both mania and depression resulting in a mixed state. People with bipolar disorder also may be explosive and irritable during a mood episode.
1.10.1.1 Mood Changes 

Symptoms of mania or a manic episode include:

· A long period of feeling “high” or an overly happy mood 

· Extremely irritable mood or agitation.
Symptoms of depression or a depressive episode include:
· A long period of feeling worried or empty 

· Loss of interest in activities once enjoyed
1.10.1.2 Behavioral Changes 

Symptoms of mania or a manic episode include:
· Easily distracted 

· Rapid speech, racing thoughts 

· Increasing goal-directed activities, such as taking on new projects 

· Decreased need for sleep 

· Having an unrealistic belief in one’s abilities 

· Behaving impulsively and engaging in high risk behaviors such as spending sprees or impulsive sexual activity.

Symptoms of depression or a depressive episode include:

· Feeling tired or “slowed down” 

· Having problems concentrating, remembering, and making decisions 

· Being restless or irritable 

· Change in eating, sleeping or other habits 

· Thinking of death or suicide, or attempting suicide.
1.10.2 Children and Adolescents with Bipolar Disorder
If you are a parent and have suspected or been told that your child may be suffering from bipolar disorder, no doubt, you are somewhere in the process of trying to understand what that means for you, your child and the rest of your family, now and in the future. Not every child with a mood swing or tantrum however, has bipolar disorder. The entire topic of bipolar disorder in children and adolescents is a confusing one, even within the medical community. It is understandable then, that as a parent, you may be confused as well. Skepticism and disbelief are common initial reactions, sometimes with good reason. On the other hand, it is important for parents to not allow their own confusion and fears to interfere with finding the proper help for one’s child. With so much information readily accessible from the reliable resources referred to elsewhere in this guide, a little self-education can go a long way in helping your child and family. In this chapter, we will examine why there is so much confusion about bipolar disorder in children and adolescents, help clarify some of the issues surrounding this confusion, and attempt to provide some guidance for you and your family. With the correct information, you will be prepared to seek and obtain the most appropriate intervention and treatment for your child and family. With proper guidance and proper treatment, you will be providing your child with the best chance of living a happy, healthy, fulfilling, and successful life.
1.10.3 Bipolar Disorder is a Brain Disorder 

It is very difficult for us to think of the brain in the way we think about any other organ in our body, like the heart, skin, pancreas or lungs. When one of these organs malfunctions as the result of illness, there is no negative stigma attached to it. If someone suffers from high blood pressure, friends and relatives do not suggest that he or she simply lower one’s blood pressure by using his or her mind. If one suffers from skin cancer, no one expects that he or she make the cancer go away by willpower. If someone suffers from diabetes, we don’t suggest that the person just use their brain to get their pancreas to regulate the levels of sugar in their blood. If someone has pneumonia, no one expects that he or she use their mind to fight off the virus or bacteria causing the pneumonia. Of course, there are things we can do to help the situation. For high blood pressure, we can decrease our salt intake. For diabetes, one can modify one’s diet, exercise and sugar intake. When one’s body needs to fight cancer or an infection, one needs to rest, so the body can use its resources for healing. When one suffers from an illness of the brain, instead of resulting in measurable changes in blood pressure or blood sugar, it often results in less easy to measure changes in one’s thoughts, feelings and behaviors. Just like in the examples above, these alterations in one’s thoughts, feelings and behaviors, are often beyond one’s control. We are raised however, to believe that we have the power and ability to exercise control over our own thoughts, feelings and behaviors. When we don’t, we are held accountable and there are consequences. This is reasonable in the absence of a brain illness. When there is an illness of the brain however, there are chemical, cellular and structural changes caused by the illness that, up until very recently, have been difficult to observe and measure. Since these changes are difficult to observe and measure, people have traditionally had a difficult time believing such changes were real. The belief that we should be able to control our thoughts, feelings and behaviors, coupled with the lack of evidence that anything was physically altered in the brains of people with disordered thoughts, feelings and behaviors, resulted in the bias and stigma that people with a brain or mental illness should somehow be able to have control over the abnormal thoughts feelings and behaviors from which they suffer. This stigma becomes fueled by our own fears of not being able to control our own thoughts, feelings or behaviors while failing to make the distinction between a normally functioning brain, and a brain suffering from an illness. During the last two decades, however, with advances in technology and the development of sophisticated brain imaging techniques, the changes in the brains of people who suffer from mental illnesses are more able to be observed, measured and studied. While such scientific techniques are used in researching brain illnesses, in most cases, these techniques are not yet available for examining the brains of individuals for the purposes of assessing, diagnosing and treating individual people who suffer from some form of mental, or brain illness. After years of research, although we still probably know relatively little about the functioning of the brain, there are some things we have learned about illnesses of the brain, such as bipolar disorder. We know that in bipolar disorder, there are often underlying genetic determinants found in the DNA inherited from one’s ancestors that modulate the production and release of chemicals within and between our brain cells, which have an impact upon how the brain works. Depending upon which areas of the brain are affected, changes in one’s thoughts, feelings and behaviors can be the result. While there are likely many other chemicals involved, some of these chemicals are called “neurotransmitters.” Some of the commonly known neurotransmitters include Serotonin, Dopamine, Acetylcholine and Norepinephrine. Whether caused completely by genetics, or by an interaction between something in the environment and our genetically inherited DNA, the result can be structural and chemical changes in the brain that can change the way we think, feel and behave. When these altered thoughts, feeling and behaviors are recognized as abnormal, they are called “symptoms.” When there is a collection of symptoms that have a negative impact on one’s successful functioning, we call it an illness, a disease or a disorder. In the past, before we had a way to link these symptoms of impaired thoughts, feelings and behavior to the physical structure of the brain, we attributed them to the “mind” and understood them to be a result of a “mental disorder.” It would seem that much of the confusion and stigma surrounding these illnesses could be resolved if we began to understand these illnesses for what they are: illnesses of the brain, or Brain Disorders.
1.11 THE METHODOLOGY AND SYSTEM DIAGRAM 

The Smart Pill Box system was designed and can be classified into two main parts: the application and the pill box part. Nevertheless, these two parts function with each other.
[image: image5.png]Ao
OO e
O

Firebase

N





The system diagram of the pill box system
The system diagram and shows the communication functions between each unit. The users use the application to set the medication time. The data will send the user setting values to the online database which is firebase. Then the pillbox will retrieve the value of the users. When the patients took a medication, the pillbox will send a notification by using LINE Notify to the caregiver. For the application part, when the user opens the application, they need to login with their registered information. The forget password function can be used if the patient forgot the password. The application will send their recovered password information via their registered email. If successful login, the user will be directed to the user home page. At the homepage, the user can configure their information by going to the setting of the application. At the “About your page”, the user can set medication information such as medication time and alert. Then the application will synchronize with the user mobile for setting an alarm and activating an alert through the user’s phone. The about page will contain the patient goal where the patient’s motivation can be created. The growing of the tree is used to create motivation of the patient. The tree will grow accordingly if the patient takes the medicine on time. On the opposite, the tree will not grow or die if the patient does not take the medicine. Therefore, the patient behaviors can be represented by the tree health. Moreover, when the medicine is taken on time, the notification message will be sent to the caregiver. On another way, if the medicine is not taken, the pillbox will also send a message to alert the caregiver for taking further cared actions. The user interfaces were carefully designed and created to suit bipolar patients. Besides, the bright and beautiful colors such as blue, pink and greenware chosen to develop user friendly application. The status of the tree can be clearly observed at the home page of the application. In addition, the doctor appointment page can record the data, time and place for making an appointment with the doctor. For the pillbox part, the function begins when the pillbox receives the value from the fire-base. When it is time to take the medicine, the LED will light. Then the sensor will be used to check if the medicine were taken. If the medicines were not taken within five minutes, the pillbox will send an alert message to the caregiver. The notification will stop when the medicine is taken. Moreover, the box will check if the lid of the medicine’s container is closed. If the lid is not closed, the LED will light as a warning signed until it is closed. The function diagram of the pill box system can be represented.
1.12 Smart medicine box Architecture 

Considering IoT systems nature, several challenges need to be addressed. A large number of devices demands new technological solutions regarding several IoT characteristics such as interoperability, scalability, latency, among others. To deal with some of these characteristics, the fog-computing concept can be employed. Fog computing, also called edge computing, is a paradigm based on a hierarchical system architecture that incorporates an intermediate layer between the cloud and end-devices. The fog layer complements cloud-computing services by adding a gateway. Thus, additional services are provided, such as energy efficiency, performance, reliability, interoperability, mobility, load balancing, efficient scalability, and low-latency response. This layer also facilitates the communication between sensors layer and cloud layer. A fog-based IoT architecture is composed of three layers. Smart devices that are equipped with identification, sensing, or actuation behaviors build the smart devices layer. The edge/fog layer consists of distributed gateways that provide several services such as data aggregation, filtering, and dimensionality. Last, the cloud layer provides a cloud-computing platform that offers a highly scalable and robust environment for IoT systems. The cloud layer provides services such as broadcasting, data warehouse, data analytics, user interfaces, among others.

[image: image6.png]



Generic fog-based IoT
To achieve the desired goal, the architecture proposed in this work adopts the fog-based IoT architecture to provide a robust and scalable solution. The architecture involves the following components: smart devices network, distributed gateways, cloud server, and web clients. a) Smart devices network The smart devices available in users’ homes or hospitals form local networks of devices. These devices are equipped with identification, sensing, and communication capacity to provide useful services for users. The proposed solution involves only one device named smart medicine box that is the core of the system, and it is responsible for reminding users about their medicines. This component addresses the IoT scenarios 2 and 3. It provides the status of the box and medicines slots. Furthermore, this device performs alarms and visual indications to remind users to take medicines. The box has four slots where each one represents one moment of the day. When it is the moment (scheduled time) to take medicines, the smart medicine box turns on the respective LED, and the buzzer beeps to remind the user to take their pills.
1.12.1 Distributed gateways 

This component is responsible for managing the connection between the smart medicine box and cloud services. Gateways provide functions such as communication management, firewall, access control, lifecycle device management, mobility, load balancing, scalability, low-latency response, energy efficiency, interoperability, and reliability, among others. Gateways also can act as a router or access point. The technologies used in this component were:
· Raspberry Pi model 3;

· Eclipse Kura gateway for the Internet of Things;

· MQTT (Message Queuing Telemetry Transport)protocol. 

This component addresses the IoT scenario 1, and it is responsible for managing the schedules and sending messages to the medicine box, which handles alarms. The technical requirements addressed are: scalability, decoupling among devices and applications, data processing, security, interoperability, performance, and life cycle management.

1.12.2 Cloud server 

This component provides several functions as scalability, availability, performance, robustness, reliability, security, ondemand resource usage, data storage, data analysis, access management, device management, among other advantages. The technologies used to provide these services were:  

· Google Virtual Machine;

· Eclipse Kapua IoT cloud platform
This component addresses the technical requirements such as scalability, decoupling among devices and applications, data processing, data storage, performance, security, and interoperability. 

1.12.3 Web clients 

This component provides the user interface that exhibits information about the box state and the four slots. Furthermore, users can configure the schedule time of their medicines. NodeJS was used to implement the user interface and Heroku to provide the application lifecycle management. This component addresses the IoT scenarios 1 and 2, providing the user interface. With the interface, we can configure the alarms and enable data visualization about the configuration, box state, and slots status.

CHAPTER 2
LITERATURE SURVEY

1. “HOPELESSNESS DEPRESSION: A THEORY-BASEDSUBTYPE OF DEPRESSION” L. Y. ABRAMSON, G. I. METALSKY, AND L. B.ALLOY. 
We present a revision of the 1978 reformulated theory of helplessness and depression and call it the hopelessness theory of depression. Although the 1978 reformulation has generated a vast amount of empirical work on depression over the past 10 years and recently has been evaluated as a model of depression, we do not think that it presents a clearly articulated theory of depression. We build on the skeletal logic of the 1978 statement and (a) propose a hypothesized subtype of depression— hopelessness depression, (b) introduce hopelessness as a proximal sufficient cause of the symptoms of hopelessness depression, (c) deemphasize causal attributions because inferred negative consequences and inferred negative characteristics about the self are also postulated to contribute to the formation of hopelessness and, in turn, the symptoms of hopelessness depression, and (d) clarify the diathesis stress and causal mediation components implied, but not explicitly articulated, in the 1978 statement. We report promising findings for the hopelessness theory and outline the aspects that still need to be tested. In this article, we present a revision of the 1978 reformulated theory of helplessness and depression and call it the hopelessness theory of depression. Our motive for proposing the revision is that, although the 1978 reformulation has generated a vast amount of empirical work on depression over the past 10 years and recently has been evaluated as a model of depression, the article did not explicitly present a clearly articulated theory of depression. Instead, it presented an attributional account of human helplessness and only briefly discussed its implications for depression. Perhaps it is no surprise, then, that much controversy currently exists about the status of the reformulated theory of depression. We describe the hypothesized cause, symptoms, course, therapy, and prevention of hopelessness depression. We delineate differences between hopelessness depression and other proposed subtypes of depression. In presenting the hopelessness theory, we find it essential to distinguish among the concepts of necessary, sufficient, and contributory causes of symptoms. A necessary cause of a set of symptoms is an etiological factor that must be present or have occurred in order for the symptoms to occur. The symptoms cannot occur if the etiological factor is absent or has not occurred. However, the symptoms are not retired to occur when the necessary cause is present or has occurred (i.e., necessary but not sufficient). A sufficient cause of a set of symptoms is an etiological factor whose presence or occurrence guarantees the occurrence of the symptoms. An additional feature of a sufficient causal relation is that if the symptoms do not occur, then the etiological factor must not be present or must not have occurred. However, the symptoms may occur in the absence of the sufficient cause (i.e., sufficient but not necessary). A contributory cause of a set of symptoms is an etiological factor that increases the likelihood of the occurrence of the symptoms but is neither necessary nor sufficient for their occurrence. In contrast to symptom-based approaches to the classification of the depressive disorders, cause figures prominently in the definition of hopelessness depression. Few would disagree that, when possible, classification of psychopathologies by etiology, in addition to other factors, is more desirable than classification by symptoms alone, insofar as the former generally has more direct implications for cure and prevention than does the latter. Overall, the hopelessness theory specifies a chain of distal and proximal contributory causes hypothesized to culminate in a proximal sufficient cause of the symptoms of hopelessness depression. we use the phrase generalized hopelessness when people exhibit the negative-outcome/helplessness expectancy about many areas of life. In contrast, circumscribed pessimism occurs when people exhibit the negative-outcome/helplessness expectancy about only a limited domain. We suggest that cases of generalized hopelessness should produce severe symptoms of hopelessness depression, whereas circumscribed pessimism is likely to be associated with fewer or less severe symptoms, or both. However, cases in which a person exhibits circumscribed pessimism about extremely important outcomes also may be associated with severe symptoms.

























