




ABSTRACT
Huntington’s disease (HD) is a hereditary condition that affects the brain and nervous system.  The gene associated with HD was identified in 1993 and was one of the first conditions for which presymptomatic testing became available, allowing individuals to know that they will develop this disease in the future.  Genetic counselors provide information about HD to individuals along with the necessary support to cope with this knowledge.  The public health significance of this essay is to examine the psychosocial issues facing individuals within the HD community whose lives are touched with HD in some way, to better address these issues with the necessary support and services.  Common issues facing these individuals are increased stress, depression, feelings of isolation, guilt, fear, anger, and anxiety, to name a few.  The purpose of this essay is to explore the psychosocial issues faced by the individuals tested for HD, the individuals affected with HD, and the caregivers, partners, and children of affected individuals. 
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1.0  
Introduction

Huntington’s disease (HD) is a fatal progressive, neurodegenerative genetic disorder with symptoms that include characteristic changes in movement, personality changes, and cognitive decline.  HD affects both men and women and is inherited in an autosomal dominant pattern, which means that individuals with an affected parent have a 50% chance of inheriting the disorder and are said to be at-risk for HD.  Genetic testing for HD became available in the early 1990's.  Individuals found to be mutation carriers will develop the disease in their lifetime, usually between the third and fourth decades of life.  

At-risk individuals who test positive for the Huntington’s disease gene mutation are unique in the medical field in that few tests can predict our future medical health; however, testing for Huntington’s disease has allowed individuals with a family history of HD to undergo presymptomatic predictive testing.  A considerable amount of research has been conducted on presymptomatic predictive testing for Huntington’s disease; with a substantial focus on the psychological effects this knowledge has on the individual.  Much concern was expressed regarding the potential risks associated with presymptomatic testing for HD.  This resulted in thorough monitoring conducted early in the history of the testing process to ensure that individuals would not commit suicide following a positive result disclosure.  To many researchers’ surprise, few individuals committed or attempted suicide after disclosure of their results.  In fact, data suggest that people who receive positive genetic test results cope well with the information with no severe depression. (Brandt, Quaid, & Folstein, 1989), (Rosenblatt, Ranen, Nance, & Paulsen, 1999), (Wiggins, et al., 1992)  Research does suggest however, that asymptomatic individuals already show evidence of psychological vulnerability and will therefore need considerable support.  Research has recognized that presymptomatic testing can be done safely in a supportive setting. (Brandt, Quaid, & Folstein, 1989)  However, additional research indicates that levels of hopelessness in individuals who tested positive can increase over time.  The conclusion from this research study found that testing for fatal inherited disesases has the potential to create a long-term, lifelong stress.  (Etchegary, 2011)
The current methods for supporting individuals who test positive for HD in Pittsburgh, PA include: online support groups, face-to-face support groups led by professionals, online chatrooms, the HD helpine, the Special Needs Clinic at UPMC, and informational materials distributed online and by the Huntington’s Disease Society of America (HDSA).  Research has looked into the usefulness of online support groups and identified that the two primary areas of exchange were informational and emotional support.  Informational support predominantly focused on understanding the genetics, heredity, risk, and lack of gender specificity of the disorder.  Emotional support was often provided by acknowledging the feelings of others and validating them by reiterating their own similar views and experiences.  (Coulson, Buchanan, & Aubeeluck, 2007)  The support group of the local HDSA chapter is very active within the city of Pittsburgh and is open to individuals touched by HD in some way.  

2.0  Huntington’s Disease
Huntington’s disease is a hereditary neurodegenerative disorder caused by an expansion in the huntingtin gene on chromosome 4.  Most people with HD begin to develop symptoms between 35 and 44 years of age.  A rare form of HD, called juvenile HD, has onset of symptoms at a much earlier age, around 20 and affects approximately 5-10% of the HD population.  (Warby, Graham, & Hayden, 2010) As the disease progresses, individuals with HD are unable to care for themselves.

A triad of symptoms characterizes Huntington’s disease: motor, cognitive, and psychiatric disturbances, that progress over years.  The average survival after the onset of symptoms is 15 to 20 years.  Chorea, involuntary movement, and impairment of voluntary movements, characterize the movement disorder.  Individuals with HD often experience reduced manual dexterity, slurred speech, swallowing difficulties, problems with balance, and falls.  The cognitive symptoms initially include a loss of speed and flexibility especially in the completion of complex tasks.  More impairment that is global develops later as the disease progresses.  The psychiatric symptoms vary, but the most common symptom is depression.  Patients can suffer from mania, obsessive-compulsive disorder, irritability, anxiety, agitation, impulsivity, apathy, social withdrawal, and obsessiveness.  (Warby, Graham, & Hayden, 2010)  The symptoms experienced by individuals with Huntington’s disease vary from individual to individual but often follow a specific pattern of progression.  The next section discusses how the disease progresses and the stages of progression.

2.1 Progression

HD progresses in three stages: early, middle, and advanced.  During the early stage, symptoms can include minor involuntary movements, subtle loss of coordination, difficulty thinking through complex problems, and may be accompanied by a depressed or irritable mood.  Symptoms during the middle stage progress to an extent that most individuals are no longer able to work or drive and perform tasks such as managing finances and household chores.  At this stage, chorea may be quite prominent and individuals will have increasing difficulty with voluntary motor tasks, issues with balance, falls, and weight loss.  Patients often struggle with problem solving skills involving sequence, organization, and prioritization.  In the advanced stage, patients require assistance in all activities of daily living.  Patients are often nonverbal and bedridden.  At this stage, chorea is often replaced by rigidity.

2.2 Disease Characteristics

Characteristics of the disease can be divided into three categories: movement, cognition, and psychiatric disturbances.
2.2.1 Movement

Huntington’s disease is characterized by both disturbances in voluntary as well as involuntary movement.  Chorea is the characteristic involuntary movement disturbance that occurs with individuals affected with HD.  Chorea consists of nonrepetitive jerking of the limbs, face, or body.  Approximately 90% of individuals affected will develop this feature of the disease and will increase during the first ten years of onset of the disorder.  The movements themselves are continuously present during waking hours and are often worsened by stress, anxiety, or depression.  

Medications will not alter the progression of the underlying illness, however, they can assist in reducing chorea to improve gross motor control and quality of life.  Three main classes of medications are commonly used to suppress chorea in HD: neuroleptics, benzodiazepines, and dopamine depleting agents.  Each class has its advantages and disadvantages.  Individuals with HD are often very sensitive to medications and therefore should be started at low doses to avoid over medicating.  
As the disease progresses other involuntary movements may develop.  Among these are bradykinesia, slowness in the execution of movement; rigidity, an increase in muscle tone causing resistance to externally imposed movement; spasticity, stiffness or rigid muscles; myoclonus, sudden brief jerks involving groups of muscles; tics, brief, intermittent stereotyped movements such as blinking, nose twitching, head jerking, or abnormal postures; epilepsy, and dystonia, sustained muscle contractions that cause twisting and repetitive movements or abnormal posture.  Myoclonus is more common in the juvenille form of the disease.  Epilepsy is rare in adults but can occur in about 30% of individuals with juvenille onset disease.  Dystonia can affect many aspects of movement such as the deterioration of handwriting, the tendency of one foot to pull up or drag while walking, uncontrollable blinking, tremor, and speech difficulties.  (Rosenblatt, Ranen, Nance, & Paulsen, 1999)
Impairment of voluntary motor function is an early sign of HD.  Affected individuals can mistakenly be labeled as clumsy.  Motor speed, fine motor control, and gait are all affected.  Oculomotor disturbances such as difficulty initiating eye movement, slow and overshooting eye movements, and problems in gaze fixation affect as many as 75% of affected individuals, occuring early and worsening over time.  Dysarthria, the slowing and slurring of speech; dysphagia, difficulty swallowing; and hyperreflexia, exaggerated reflexes are also common symptoms that individuals with HD develop over time.  Dysphagia results from impaired voluntary control of the mouth and tongue and  impaired repiratory control due to gulps of liquid.  (Rosenblatt, Ranen, Nance, & Paulsen, 1999)
Weight loss is a common problem with individuals affected with HD.  Due to diminished food intake and chorea, HD patients require a large caloric intake to maintain their body weight.  The two primary strategies employed to achieve this are increasing the number of meals per day or increasing the calorie content of the food.  (Rosenblatt, Ranen, Nance, & Paulsen, 1999),  (Warby, Graham, & Hayden, 2010)
2.2.2 Cognition

A global and progressive decline in cognitive capabilities occurs in all individuals with HD.  Symptoms can include forgetfulness, slowness of thought processes, impaired ability to analyze and understand space with relation to mental imaging, navigation, distance and depth perception, as well as an impaired ability to manipulate acquired knowledge.  Initial changes in cognition affect memory, the ability to plan and organize events or activities in a sequential way, and attention and concentration.

Difficulties in planning, organization, sequencing, and prioritizing can affect responsibilities at home and at work.  Many individuals start to complain of problems with organization in the early stages of disease.  Divided attention is often compromised with HD, limiting individual’s ability to multitask.  Having a structured schedule can be a means of compensating for this symptom.  Initiation, starting an activity, is often compromised in individuals with HD.  Perseveration, being fixed on a specific thought or action, can also occur.  Some individuals experience issues with impulse control that manifest as irritability, temper outbursts, sexual promiscuity, and acting without thinking.  

HD can also cause deficits in spatial perception.  Individuals’ ability to manipulate objects in their mind is impaired, so for instance, the distance between their body and a doorway may be misjudged.  

Individuals with HD often suffer from a lack of insight or self-awareness that is thought to be the result of a disruption in the pathways between the frontal regions of the brain and the basal ganglia.  This symptom can explain otherwise irrational behavior in individuals with HD.  

Speech is another major area affected with HD.  The most common language difficulties in individuals with HD are speaking clearly, starting conversation, and organizing their thoughts.  (Rosenblatt, Ranen, Nance, & Paulsen, 1999),  (Warby, Graham, & Hayden, 2010)
2.2.3 Psychiatric Disturbances

Individuals with HD develop significant personality changes.  Unlike the other features of the disorder, psychiatric disturbances tend not to progress over time.  Common symptoms of psychiatric disturbances include explosiveness, apathy, aggression, alcohol abuse, sexual dysfunction and deviations, delusions, paranoia, and increased appetite.  

The incidence of depression in both pre-symptomatic and symptomatic individuals is more than twice in the general population.  It has not been determined if the depression is caused by the disease, or the psychological effects of having the disease.  Suicide and suicidal ideation are common in individuals with HD, but the incidence rate depends on the disease course and predictive testing results.  The most critical periods for suicide risk were found to be just prior to receiving a diagnosis and when affected individuals loose independence.

While depression is the most common psychiatric problem in HD, a smaller number of individuals experience mania, displaying elevated or irritable mood, over activity, decreased need for sleep, impulsiveness, and grandiosity. HD patients often display an obsessive preoccupation with particular ideas.   (Rosenblatt, Ranen, Nance, & Paulsen, 1999)
2.3 Genetics of HD

In 1983, researchers at Massachusetts General Hospital mapped the Huntington’s disease gene to the short arm of chromosome 4.  Ten years later, the huntingtin (HTT) gene location was identified on chromosome 4.  (Nance, Myers, Wexler, & Zanko, 2003)  HTT encodes the huntingtin protein.  The normal function of the protein is not known.  The HTT gene contains a repeating sequence of three base pairs, CAG, called a trinucleotide repeat coding for the amino acid glutamine.  (Nance, Myers, Wexler, & Zanko, 2003) An excess number of CAG repeats in the gene results in a protein containing an excess number of units of the amino acid glutamine.  The excess of CAGs causes the abnormal huntingtin protein to be processed differently in the body and accumulate in the nucleus of neuron cells of the brain.  The number of CAG repeats indicates whether or not an individual will develop HD. (See Table 2-1)  (Warby, Graham, & Hayden, 2010)
Table 2‑1  CAG Repeats

	
	Number of CAG Repeats
	Phenotype

	Normal
	≤ 26
	Normal

	Intermediate
	27-35
	Not at risk of developing HD, may be at risk of having a child with HD

	HD-causing
	36-39
	Reduced penetrance HD- causing

	
	≥ 40
	Full penetrance HD-causing


2.3.1 Genetic Counseling for HD

Genetic counseling is the process of helping people understand and adapt to the medical, psychological and familial implications of genetic contributions to disease.  (Resta, Robert, & al, 2006) Components included in a genetic counseling session often include gathering information, establishing or verifying a diagnosis, risk assessment, information giving, and psychological counseling and support.  (Uhlmann, Schuette, & Yashar, 2009) Topics such as insurance, employment, social and family issues may be discussed to better assist individuals who are considering genetic testing or coping with test results.  

Huntington’s disease is inherited in an autosomal dominant manner.  Autosomal dominant inheritance means that both men and women can be affected with HD, and each child of an affected individual has a 50% chance of inheriting the abnormal HTT gene, and developing the disease, and a 50% chance of inheriting the normal HTT gene.  Inheriting one abnormal HTT gene is sufficient to develop the disease.  

Although most individuals diagnosed with HD have an affected parent, the family history may be negative, unknown, or the parent may be uninterested in testing.  Family history can appear negative for a number of reasons: the failure to recognize the disorder in family members, early death of the parent before the onset of symptoms, the presence of a repeat in the intermediate range or reduced penetrance range in an asymptomatic parent, or late onset of the disease in the affected parent.  If a parent is in the reduced penetrance range, the risk for the allele to expand is about 5%.

The number of CAG repeats remains stable in the somatic cells of an individual throughout their lifetime.  Genes with expanded CAG repeat sizes are prone to expand when they are passed from one generation to the next.  This is particularly true in the case of paternal transmission.  Children who have inherited the abnormal gene can have a larger repeat number than the affected parent and could consequently develop symptoms at a younger age.  The earlier onset of symptoms in a child compared with a parent is called anticipation.  

2.3.2 Diagnosis of HD

The diagnosis of HD is suspected in the presence of the characteristic symptoms: progressive motor disability featuring chorea, mental disturbances that include cognitive decline, changes in personality, and/or depression, and a family history consistent with autosomal dominant inheritance.  Genetic testing can be used to determine the risk status of the individual, however, the diagnosis of the disease is still often made by a clinical examination. 
2.3.3 Genetic Testing for HD

Genetic testing for the HD gene mutation usually utilizes a blood sample, but can be performed on other tissue samples as well such as skin, amniocytes, chorionic villi, or autopsy material.  Genetic testing is most often performed as a diagnostic test to confirm a clinical diagnosis, a predictive test, or a prenatal test.  The two major motivations for requesting predictive testing are certainty for the future and family planning.  (Decruyenaere, Evers-Kiebooms, Boogaerts, Cassiman, & Cloostermans, 1996)  A retrospective research study examined the uptake of genetic testing for Huntington’s disease over a 19 year period from 1990 to 2009.  The results of this study showed 212 individuals elected genetic testing, 43% tested positive.  Of the individuals at-risk for Huntington’s disease however, only about 14.7% of individuals sought testing.  (Morrison, Harding-Lester, & Bradley, 2011)  These are the findings of one research group in the UK, however, these results are roughly comparable to other clinic populations.  Figure 1 below shows a flowchart of the average number of individuals that uptake testing upon attending the HD clinic at UPMC in a given year, the average number that come back either positive or negative, and the average of those tested positive that are either symptomatic or asymptomatic.  
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Diagnostic genetic testing is performed when a patient currently has symptoms that are suggestive of HD.  Even with a positive genetic test result, the patient’s symptoms may not be explained or caused by HD and ultimately still require a clinical examination and diagnosis.   

Predictive testing is performed when an individual is at risk for inheriting and developing HD based on family history.  Predictive testing protocols have been carefully established to protect individuals seeking testing and assist in resolution if difficulties arise. (Evers-Kiebooms, Welkenhuysen, Claes, Decruyenaere, & Denayer, 2000) At-risk individuals can have molecular genetic testing to determine if they have inherited this disorder.  This testing has been available for over twenty years.  Predictive testing can determine whether the genetic change is present but is not useful in accurately predicting age of onset, severity, type of symptoms, or the rate of progression of the disease.  Prior to predictive testing, at-risk individuals could only wait for the inevitable development of symptoms, which could be emotionally taxing and involve key life decision-making in the presence of uncertainty.   Predictive testing has alleviated the necessity to wait.  (Rosenblatt, Ranen, Nance, & Paulsen, 1999)
At-risk asymptomatic individuals often seek testing in order to make personal decisions regarding reproduction, financial matters, or career planning.  Others express the desire to elucidate the unknown.  Genetic counseling is ideal before and after predictive testing has taken place.  Genetic counselors meet with at-risk individuals and discuss their motivation for requesting testing, assess their knowledge about HD, and discuss the impact of possible test results.  Usually at this appointment, a neurological exam is performed to ascertain the individual’s current symptomatic or asymptomatic status.  

The presence of the disease-causing allele should first be elucidated in the affected parent or an affected relative before prenatal testing is performed.  A mother carrying a fetus at a 50% risk of inheriting HD is eligible for prenatal testing by chorionic villus sampling between 10 and 12 weeks of pregnancy or amniocentesis between 15 to 18 weeks of pregnancy.  In addition, prenatal testing for pregnancies at 25% risk can be performed using linkage analysis in such a way that will not reveal the status of the at-risk parent.  

Careful discussion is warranted in the case of prenatal testing to ensure the mother/couple understand the implications of testing and discuss what she/they would plan to do once the results are available.  Prenatal testing can be used for the purpose of pregnancy termination or for early diagnosis.  Genetic counseling is warranted to explain the rationale of why we generally do not test minors and how identifying these genetic results might change their child’s future.  Prenatal testing seems to be an acceptable and chosen option for a minority of couples at-risk for HD.  (Evers-Kiebooms, Welkenhuysen, Claes, Decruyenaere, & Denayer, 2000)
Preimplantation genetic diagnosis (PGD) may also be available for families with a known mutation identified.  PGD is a procedure used prior to implantation to help identify genetic defects within embryos created using in vitro fertilization.  The process often involves taking one or two cells from the embryo after it has divided to the eight-cell stage, extracting DNA from the cell, and copying the DNA using the polymerase chain reaction (PCR).  The huntingtin gene is then analyzed to determine the number of CAG repeats and embryos without the CAG expansion are implanted into the uterus.  The success rate of PGD for HD varies by center, but is generally around 20% per oocyte retrieval and 25% per embryo transfer which is within the average success rate of general IVF cycles. (Centre for Preimplanation Genetic Diagnosis, 2013),  (Van Rij, et al., 2012)
3.0  Patient Support and Resources

Current resources and patient support available to individuals with HD include:  online support groups, face-to-face support groups, online chatrooms, the HD helpine, the Special Needs Clinic at UPMC, and informational materials distributed online and by the Huntington’s Disease Society of America (HDSA).  The HDSA provides information about HD, and connects individuals with HD to resources such as the local HD chapter, the nearest HD social worker and HDSA center of excellence, as well as support groups and information on current research and clinical trials.  The HDSA local chapter in Pittsburgh, PA is very active within the HD community.

4.0  Psychosocial Issues Related to HD

The psychosocial issues related to HD can be vast and far-reaching.  Moreover, the psychosocial concerns can be influenced by the stage of the disease.  Individuals in the presymptomatic stage are often coping with the results and dealing with decisions about the future, such as family planning.  Once the individual starts to show symptoms, new psychosocial issues may arise such as coping with the continual loss of skills and abilities, accepting the increasing need for support and care from others, and possibly struggling to cope with these changes due to symptoms of the disease itself.  The families of individuals with HD also represent a group of individuals affected by the disease.  They must cope with the results and are often planning alongside the affected individual for the future and may end up being the primary caregiver of their spouse, parent, or sibling.  They may find themselves at risk as well, or worry about their children or other family members.  The next sections will explore the psychosocial issues facing individuals whose lives are touched by HD.  

4.1 At-Risk individuals
Individuals with a parent affected with HD are considered to be at 50% risk for developing Huntington’s disease.  At-risk individuals are faced with the decision of whether or not to undergo predictive genetic testing.  They must consider the implications of a positive and negative result, as well as weigh the benefits and detriments of testing. Research has established the importance of time before predictive testing for understanding the impacts of testing.  (Duncan, Gillam, Savulescu, Williamson, Rogers, & Delatycki, 2007)  
Predictive testing may lead to both negative and positive psychological consequences.  Individuals that have the hardest time coping are not those with a positive or negative result, but rather the individuals whose results are different from their expectation.  In this case, individuals can express a feeling of loss of identity.  A number of studies investigating the psychological impact of predictive testing have reported that the majority of those tested derived psychological benefit, regardless of the result.  However, approximately 10-15% of those tested suffered severe emotional adjustment difficulties.  (Richards & Williams, 2004)  In fact, both iindividuals that test positive as well as negative show considerably higher tendencies for suicidal behavior and psychiatric dysfunction than the general population. (Robins Wahlin, Backman, Lundin, Haegermark, Winblad, & Anvret, 2000)  Beck et al. argues that negative expectations and hopelessness constitute primary features of suicidal intent and that self-reported depression and negative expectations about the future are associated with higher levels of suicidal ideation.  (Robins Wahlin, Backman, Lundin, Haegermark, Winblad, & Anvret, 2000)  Due to the risk for emotional distress, individuals are encouraged and helped through the decision-making process regarding predictive testing with particular attention to mood and expectations.  The major benefit reported from testing was the relief from the uncertainty of not knowing.  Separating non-carriers and carriers provides additional benefit and negative effects.  Non-carriers were relieved that their children were no longer at risk.  Negative effects of predictive testing for non-carriers included psychological distress and feelings of survivor’s guilt.  Carriers may feel guilt for having transferred risk status to their children.  (Wahlin, 2007)  Ultimately, each individual must weigh the costs and benefits of testing to determine if predicitive testing is the right option for them.  The next sections explore the psychosocial issues for individuals that pursue predictive testing.
4.2 individuals testing Negative
The previous section gave a few examples of the impact of testing on non-carriers resulting in feelings of relief, psychological distress, and survivor’s guilt.  Studies have found that being aware of non-carrier status was on average better than not knowing and correlated with decreased levels of anxiety and depression one year after testing.  (Decruyenaere, Evers-Kiebooms, Boogaerts, Cassiman, & Cloostermans, 1996)  The availability of predictive testing allows individuals to remove the uncertainty of the future.

While most individuals receiving a negative test result had fewer depressive symptoms, approximately 10% needed additional counseling, with the most vulnerable period between two and 12 months following a test result.  (Decruyenaere, Evers-Kiebooms, Boogaerts, Cassiman, & Cloostermans, 1996)  Although most individuals feel relief and freedom to move forward, some non-carriers have to adjust to the sudden removal of the Huntington-scenario from the future.  (Evers-Kiebooms, Welkenhuysen, Claes, Decruyenaere, & Denayer, 2000)  Negative test results can cause a sense of loss of one’s former self while providing life-changing information all at one time.  The hope for relief of uncertainty is replaced with a new set of concerns.  These individuals find themselves searching to redefine their identity.  The redefinition process is influenced by one’s view of self and of one’s place within the family and society.  (Williams, Schutte, Evers, & Holkup, 2000)  In addition to implications to self-identity, individuals with a negative result often report conflicting emotional reactions to negative test results with bittersweet feelings of a sense of joy and intense emotional relief, coupled with feelings of worry about other family members.  The relief is often due to the fact that their children were no longer at risk.  (Williams, Schutte, Evers, & Holkup, 2000)

Some non-carriers react with survivor’s guilt because of escaping the disease while others in their family have not.  This can result in: extreme care for affected family members, extreme involvement in lay organizations, curbing the development of own personality and talents, sacrificing, or feeling guilty about all pleasure or happiness. (Evers-Kiebooms, Welkenhuysen, Claes, Decruyenaere, & Denayer, 2000),  (Evers-Kiebooms & Decruyenaere, Predicitive testing for Huntington's disease: a challenge for persons at risk and for professionals, 1998)
Others still have other challenges to face following a negative test result.  Within one month following completion of testing, while many participants began to  let go of their prior assumptions about themselves, some doubted the results and still engaged in self-monitoring for symptoms.  (Williams, Schutte, Evers, & Holkup, 2000)  This can result in distrust in the healthcare system, fear, anxiety, and frustration.  The next section delves more deeply into the issues faced by individuals that test positive presymptomatically.
4.3 Presymptomatic individuals
Following a positive test result individuals are likely to have strong emotional feelings.  Many people feel relief at having an answer and disbelief that the answer is accurate.  Studies on the psychological impact of test results report a low rate of psychiatric reactions.  (Decruyenaere, Evers-Kiebooms, Boogaerts, Cassiman, & Cloostermans, 1996)  Compared to non-carriers, carriers have significantly more negative feelings about their test result and are more avoiding of HD-related situations and thoughts.  Avoidance can be considered beneficial and self-protective to escape from pessimism and negative consequences of the test result.  Avoidance can keep anxiety and stress at a manageable level.  (Decruyenaere M. , et al., 2003)  Individuals may have feelings of regret, depression, anger, or fear.

During the pre-symptomatic stage, individuals have been identified to be preoccupied with internal and relational issues, such as coping with the result, family relationships, dissatisfaction with HD services, and lack of support.  Emotional issues, such as anxiety, social, and self-concerns, such as acceptance of HD, self-confidence, independence, and fulfilling personal wishes, remained throughout the subsequent stages of HD and did not increase.  (Ho & Hocaoglu, 2011)  

4.3.1 Coping with Results

Follow-up studies have been conducted to determine the psychological burden following a positive test result for HD.  Studies show that about 10-15% of both carriers and non-carriers experienced some psychological problems, including psychological burden, a period of depression, hopelessness about the future, concern about their children, or guilt.  Many people express a sense of isolation, feeling that there are few people who can relate to their feelings as well as feelings of depression, anger, loss of hope, despair, and severe stress can also occur.  (Bennett, 2008)  Only 0.97% of individuals required psychiatric hospitalization, attempted suicide or committed suicide after testing.  (Decruyenaere, Evers-Kiebooms, Boogaerts, Cassiman, & Cloostermans, 1996)  Research in Vancouver revealed that symptoms of depression and anxiety were most common in carriers in the first two months following testing, but that after one year, the depression levels had fallen back to the baseline level.  Those found to struggle the most accepting and coping with their test results, were not those with simply a positive result, but rather those that expected a different result.  (Decruyenaere, Evers-Kiebooms, Boogaerts, Cassiman, & Cloostermans, 1996) Individuals with a prior history of psychiatric problems or significant and prolonged adverse psychological reactions to other stressful events were also at an increased risk for maladjustment to the test results.  Most people eventually come to terms with their results and use the information to help make plans for the future.  (Bennett, 2008)  

Many individuals seeking testing may do so hoping that knowing their results will allow them to feel in more control of their future.  Retrospective research has revealed this not to be the case with individuals in the HD community.  Despite the feeling of lacking control, research has found, three years after receiving the result, most carriers had found a balance between facing reality and living as normal a life as possible.  

Many individuals testing positive have intimate knowledge about and experience of the course of illness in other family members.  This can often be an obstacle in the process of coping with their positive test result, because many individuals with a family history of HD carry the misconception that their disease will look like their family member’s.  Every individual’s disease manifests differently, so no two individual’s disease course are identical.  This can be a relief for those who had severely affected relatives.  However, these individuals understand the disease progression and the ultimate outcome.  

The lack of effective treatments for HD is a significant source of potential burden.  Many individuals hold hope for a cure or effective treatment for HD, if not in their lifetime, then in their children’s.  
There is no turning back after receiving a predictive test result.  Genetic counselors often ask individuals again at the time of their results disclosure if they are sure they want their genetic test results.  At any time individuals can choose to decline hearing the test results and wait until they are ready.  Once individuals hear their test result, there is no going back.  That is why the process of genetic counseling is especially important with this condition to explore the coping plan and support system for individuals seeking testing.  The result of psychological pressures on individuals as the possible onset of symptoms draws nearer include anxiety, increased vigilance, and closer watch for symptoms.  (Taylor, 2004)
The potential for employment or insurance discrimination is less likely now with the passing of the Genetic Information Nondiscrimination Act (GINA) in 2009.  This law prohibits discrimination in healthcare coverage and employment based on genetic information.  GINA ensures that health insurers cannot request or require genetic information or use it for decisions regarding coverage, rates, or preexisting conditions.  The law also prohibits most employers from using genetic information as the basis of employment decisions such as hiring, firing, or promotions.  (National Institutes of Health, 2009)
Although for most individuals one goal of undergoing predictive testing was to remove uncertainty some individuals find there is still uncertainty about their future. Some people have difficulty with not knowing when they will first develop symptoms of HD.  They, their friends and relatives may wonder if the occasional clumsiness, jerk or emotional outburst is the beginning of HD.  (Bennett, 2008)  Closer proximity to estimated age of onset was also associated with poorer adjustment to positive test results.  (Evers-Kiebooms & Decruyenaere, Predicitive testing for Huntington's disease: a challenge for persons at risk and for professionals, 1998)
Studies that have investigated the psychological impact on partners of those receiving a positive result and while carriers denied any adverse emotional effects, their partners often suffered sadness, anger, and despair.  (Richards & Williams, 2004)

4.3.2 Family Planning

Some individuals pursue predictive testing to help make reproductive decisions, others are faced with reproductive decisions simply as a byproduct of testing.  Follow-up data gathered one year after the communication of a positive test result revealed that the test result had an impact on reproductive decision-making.  Many research studies found that carriers of the HD mutation with a desire for children were confronted with new dilemmas, such as having children or not, and making use of prenatal testing or not.  (Evers-Kiebooms, Welkenhuysen, Claes, Decruyenaere, & Denayer, 2000)  The individuals found to adjust least well to testing positive were married and had no children, reflecting disappointment at foregoing a family.  (Evers-Kiebooms & Decruyenaere, Predicitive testing for Huntington's disease: a challenge for persons at risk and for professionals, 1998)  One to two thirds of carriers with reproductive plans decided to refrain from having children or to have a prenatal diagnosis.  (Decruyenaere, Evers-Kiebooms, Boogaerts, Cassiman, & Cloostermans, 1996,  (Decruyenaere, et al., 2007))  Factors found to play a role in determining reproductive decisions include: personal experience with HD in the family, family dynamics, opinions and choices of relatives, attitudes of professionals, and availability of medical technology.  (Decruyenaere, et al., 2007)  Approximately 58% of carriers chose to pursue prenatal diagnosis and/or PGD.  (Decruyenaere, et al., 2007)  The next section explores the impact of predicitve testing on the couple.  
4.4 Relationship Issues

With implications for future planning and reproductive decision-making, it is not surprising that predictive genetic testing has the potential to impact relationships, particularly marital and couple relationships.  The majority, about 70%, of tested persons had no change to marital status five years post testing.  For 26% of carriers and 23% of non-carriers the relationship broke down six months to five years post testing.  About half of couples perceived no change in the quality of their relationship, compared to the pre-test period.  (Decruyenaere M. , et al., 2004)  The ramification of predictive testing for the relationship with the partner can also be significant and can induce serious personal and marital distress. (Decruyenaere M. , et al., 2004)  One study looking at the effects of predictive testing for HD on the marital relationship, found that soon after the result, couples may have experienced an adverse effect on their relationship, but as more time elapsed, the initial effect resolved.  (Richards & Williams, 2004)  
The impact on the relationship has also been shown to be affected by the test results.  A carrier result forced couples to face the reality of the future-onset of a disease that causes gradual loss of physical and cognitive faculties, for which there is no cure.  If the couple already had children, both may experience feelings of anxiety and guilt regarding their children’s risk.  If they do not have children, they are faced with the difficult decision making process about whether to have children, including considering options such as prenatal diagnosis, PGD, pregnancy termination, IVF, and adoption.  (Richards & Williams, 2004)  Carrier couples have been shown to have significantly less sexual satisfaction than non-carrier couples.  Carrier couples that reported an improvement in their relationship following a positive test result, mentioned more understanding and support.  Non-carrier couples reported less distress and more communication in the relationship.  (Decruyenaere M. , et al., 2004)  The following section explores the reactions and psychosocial affects of testing and symptoms on symptomatic individuals.
4.5 Symptomatic individuals
Individuals presenting for testing that are already experiencing symptoms can also have a variety of reactions to a positive test result.  Some individuals feel relief to have an explanation for some of the problems they may be experiencing which can reduce stress that the symptoms may be causing on relationships, within the work environment, and within the family.  (Bennett, 2008)  For these individuals, testing provides a definitive cause and reason for the symptoms they have noticed and can provide an explanation for the loss of skills, memory, or clumsiness that may have begun to interfere with their daily lives.  Other individuals may present symptomatically but may not recognize their symptoms as a result of the manifestation of HD or may be  in denial.  These individuals can have a very different reaction to a positive test result and may have similar feelings to presymptomatic individuals of shock, anger, grief, disbelief, depression, and loss of control.  (Bennett, 2008)

When an individual becomes symptomatic other psychosocial issues can develop as well.  In the early stages of HD, focus is mostly around physical, functional, and cognitive issues related to the disease.  (Ho & Hocaoglu, 2011)  Regardless of the issues associated with testing, once an individual becomes symptomatic the focus shifts to be on the symptoms of the disease.  Because one of the symptoms of HD can often be depression, and depression and cognitive impairment determine the patient’s quality of life, quality of life can decline as a result of HD symptoms and their effects.  (Banaszkiewicz, Sitek, Rudzinska, Soltan, Stawek, & Szczudlik, 2012)  Individuals with HD have life changes imposed on them: loss of job, social life, mobility and independence.  (Dawson, Kristjanson, Toye, & Flett, 2004)  These changes are not always things that the individual is prepared for or ready to deal with.  Often times individuals are resistant to give up and let go of each skill as they loose them.  Feelings of loss of control and depression are common while the individual copes with the ramifications of HD in their life.  Once an individual becomes symptomatic and is affected enough to require additional care, the caregiver carries a significant burden that should also be addressed.  
4.6 Caregivers

Caregivers are often family members, most commonly the affected individual’s spouse.  These individuals carry the responsibility to care for their partner, care for children and other family members, as well as tend to household responsibilities.  Because HD manifests at a younger age, these spouses often also have jobs outside the home.  Research has been conducted to explore caregiver burden to determine needed areas for support and the best mechanism to administer such support.  Skirton and Glendinning found that almost 20% of caregivers of people with HD suffered from a stress-related illness.  The main factors involved in this stress were fear of sudden death of the person with HD and threats to the safety of the caregiver and the family by violence or an accident caused by the patient.  (Dawson, Kristjanson, Toye, & Flett, 2004)

Caregiver burden has been identifed by some to be mostly influenced by motor symptoms and depression of the affected individual.  (Banaszkiewicz, Sitek, Rudzinska, Soltan, Stawek, & Szczudlik, 2012)  A common theme among many caregivers of individuals with HD was dissatisfaction with the caregiving role due to the relentless responsibility they experienced.  Some caregivers described a loss of their sense of individual identity and were often found to be struggling to cope with the caregiving role.  In addition, many caregivers felt a sense of loss and loneliness.  Caregivers reported feeling isolated from their friends and other social networks.  (Aubeeluck, Buchanan, & Stupple, 2012)  The area of social relationships is significantly more affected in HD as compared to other chronic neurological disorders.  It has been hypothesized that this may be due to behavioral disturbances which cause social embarrassment of the caregiver and rejection by family members or friends.  (Banaszkiewicz, Sitek, Rudzinska, Soltan, Stawek, & Szczudlik, 2012)

Caregivers who are the spouses of HD patients may experience the additional feelings such as guilt due to being involved in transmission of the disease to their children.  They are strained by the responsibility to inform children about their risk of developing HD.  One study found that spouses of individual’s with HD who have young children tend to find conflict over their loyalty towards their partner and their obligations to their children, and struggled with dividing their time and attention.  For those spouses that did not have children, many caregivers expressed a loss of the opportunity to have children.  Overall, the area of HD caregivers is on that requires continuous support to reduce the burden that caregiving can bring.  (Aubeeluck, Buchanan, & Stupple, 2012)  In addition to the spouse, the children of an individual with HD also faces unique issues examined in the next section.

4.7 Children

Experiences of individuals growing up in a family with HD can be quite varied.  Some children were caregivers.  These children experience caregiver burden but at a different developmental stage than a spouse of an individual with HD.  Other children experience HD differently, watching a parent with symptoms, dealing with the loss of a parent as the symptoms become more severe, and ultimately may deal with the death of a parent.  Children that experience HD in their childhood have a range of psychosocial issues they can experience.
One study in particular examined the impact HD has on family life by exploring the adverse childhood experiences of children with a parent with HD.  Previous research has shown that exposure to adverse childhood experiences, such as physical or psychiatric disease of a parent, loss of a parent, domestic violence, or abuse, is strongly associated with mood and anxiety disorders in children and adults.  Adverse childhood experiences may cause alterations in a child’s perceptions of self and others and may have neurological and psychiatric consequences, increasing the risk for personal, social, and emotional difficulties throughout life.  (Van der Meer, Wolterbeek, & Tibben, 2012)
Children of an affected parent more frequently experienced serious parental disease and parental dysfunction, especially psychiatric problems of a parent or domestic violence, compared to other children their age.  Psychiatric and behavioral symptoms are common in HD.  About one in five children of a parent with HD experienced psychiatric problems of a parent before age 16.  Psychiatric disorders have been linked to dysfunctional parenting, which is associated with an increased risk of psychological and developmental problems in children and adults.  (Van der Meer, Wolterbeek, & Tibben, 2012)
Because HD is associated with a reduced life expectancy, it is more likely for children to experience the death of a parent in childhood or adolescence.  Research has found that the death of a parent or loss of a parent through psychiatric hospitalization in childhood or adolescence is associated with having an insecure adult attachment style, which can cause a lack of confidence in the availability and reliability of others.  This style has been associated with negative outcomes throughout life.  (Van der Meer, Wolterbeek, & Tibben, 2012)
Other studies have also explored issues related to growing up with HD in the family.  Forrest et al. found three common themes to many individuals growing up with HD in their family: caregiver issues, worried well, and successful coping.  (Forrest, Miedzybrodzka, van Teijlingen, McKee, & Simpson, 2007)  
Over one third of individuals with HD in their families were young caregivers of parents with HD.  These children carried out household tasks such as washing, ironing, shopping, cooking, and cleaning and assumed a level of responsibility of an adult.  If there were younger siblings or other relatives ill in the household, the young caregiver often assumed responsibility for their care.  These young caregivers reported feeling isolated and very burdened.  (Forrest, Miedzybrodzka, van Teijlingen, McKee, & Simpson, 2007)  
Some young people worried about their own risk of HD, to such an extent that it had a detrimental impact on their daily life manifesting physically- tiredness; emotionally- lack of self-esteem, avoidance of relationships; or psychologically- excessive symptom searching, severe anxiety, panic attacks, insomnia.  The young people that coped successfully with having HD in their family had social support and had found out early about HD.  (Forrest, Miedzybrodzka, van Teijlingen, McKee, & Simpson, 2007)
5.0  Conclusion

The psychosocial issues related to HD can be vast and far-reaching and touch the lives of those affected with HD as well as their families.  The psychosocial concerns can be influenced by test results and the stage of the disease.  Each individual has a need for support and is an opportunity to improve the overall health of a community.
Support from community-based resources are useful in effectively providing support for family caregivers of individuals with HD.  Common to many caregivers of individuals with HD, many put their own needs after that of the patient and their caregiving role.  Service providers, researchers, and policy makers need to identify the most effective ways to assist HD family caregivers by providing the opportunity for self-care programs, using therapeutic interventions, or advocating caregivers views on service quality.  (Aubeeluck, Buchanan, & Stupple, 2012)

Almost all people with HD require high levels of personal care in a residential facility, although much care can be provided in the home if adequate funding is provided.  A range of services to meet both individual needs and the variety of needs determined by the stages of the disease process are necessary.  At present there are very few residential facilities dedicated to meet the needs of people with HD.  (Dawson, Kristjanson, Toye, & Flett, 2004)
Additional opportunities for support include support groups and peer-to-peer counseling to address specific issues facing the different populations within the community, the presymptomatic individuals, symptomatic individuals, caregivers, and children.  At each level, the individuals touched by Huntington’s disease felt isolated.  Providing support from other individuals dealing with similar issues would be beneficial to this community as a whole.
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