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Neuromuscular diseases (NMD) are a relatively rare, but significantly impairing group of inherited or acquired conditions with onset typically during school-aged years. Due to legislative mandates, the prevalence of students with neuromuscular disorders being educated in inclusive, mainstream settings has been increasing. However, little evaluative research has been done to document the educational experiences of students with NMD or the response of special educational personnel to their unique needs. The following survey-based study was designed to obtain parental perspectives on key issues related to the perceived quality of educational services and communication with school personnel.

Neuromuscular diseases (NMD) are a relatively rare, but significantly impairing group of inherited or acquired conditions of school-aged individuals.  NMDs are commonly grouped into two broad categories; muscular and motor neuron diseases. Muscular disease includes muscular dystrophies and metabolic myopathies.  Motor neuron diseases include motor and sensory neuropathies, and spinal cord neuropathies.  The NMDs most commonly affecting children are Duchenne muscular dystrophy (DMD), Becker’s muscular dystrophy (BMD), spinal muscular atrophy, mytonic muscular dystrophy, and Charcot-Marie-Tooth syndrome (Sandoval, 1998).  All of the NMDs evidence muscular weakness and fatigue at early stages, are progressive in nature, and eventually lead to use of a range of health care and technology options to increase lifespan and quality of life (Dawson & Kristjanson, 2003; Sandoval, 1998).    

Due to legislative mandates, the prevalence of students with neuromuscular disorders being educated in inclusive, mainstream settings has been increasing throughout the last two decades.  As a result, there is a greater need for school professionals to possess an extensive array of empirically supported knowledge and intervention techniques to address the needs of these students.  However, the majority of evaluative research has been conducted on children with cognitive rather than physical disabilities. In particular, beyond the management of physical barriers, there is a dearth of information related to special education programming for students with NMD (Strong & Sandoval, 1999). This may result, in part, from the assumption of clinicians that a direct link exists between clinical measures of physical impairment (e.g., normed measures of fine, gross, and visual motor skills, spasticity, and strength) and the child’s overall well-being. However, research has demonstrated the relationship is more often inconsistent (Bjornson & McLaughlin, 2001). In special education servicing, physical accommodation is necessary but grossly insufficient for meeting the complex needs of students with NMD.  Due to the dynamic and progressive nature of the diseases, affected students, their parents, and teachers must not only functionally adapt to their diminishing physical abilities but also must psychologically adjust to new challenges and cumulative losses.

Psychoeducational needs

Research studies suggest a wide range of symptomology with direct implications for psychoeducational interventions for students with neuromuscular disorders.  These include impaired oculomotor function (Mochner, Perlman & Baloh, 1994; Ell, Prasher, Rudge, 1984) slowing of information processing and speech production, increased simple visual and auditory reaction time (Botez-Marquard & Botez, 1993; Dorman, Hurley & D’Avignon, 1988; Flood & Perlman, 1987; Zeigler & Wessel, 1996), decreased sustained attention, variable memory performance (Hart, Henry, Kwentus & Leshner, 1986), pain and fatigue (Strong & Sandoval, 1999).  While those involved with special education servicing may be familiar with addressing the majority of the aforementioned needs, fatigue and pain management strategies are less familiar territory for schools.  In a study of the unmet needs of young disabled clients with NMDs, symptom management (e.g., pain) was ranked among the top three of unmet needs (along with physical mobility and psychological needs) by the clients as well as the physicians and staff who served them (McKenzie, et al., 2000).  Because children suffering from chronic pain and fatigue are less able to maintain focus in the classroom, their ability to benefit from instructional time is likely to be attenuated.   Neglect of such issues can lead to a critical omission of needed compensatory and remedial special education services.   Moreover, even though school personnel are generally more adept at meeting the cognitive needs of children, the perception of educational status of a student with NMD can, nevertheless, be muddled by the rare and complex presentation of the disease. Though a significant number of the children who have NMDs demonstrate mild weaknesses in cognitive functioning (slightly below average general intelligence), it is important to note that cognitive capacity does not deteriorate with the progression of the disease.  Parents and teachers must remain cognizant of this in the face of the child’s deteriorating physical condition and be provided with support in finding new ways to stimulate the child’s intellectual development and communication skills (Polakoff, Morton, Koch, & Rios, 1998).      

Although the physical symptoms are serious, the social and emotional ramifications may also have debilitating affects on children and their families. Twenty to thirty percent of children with chronic illness or disability will experience significant behavioral or psychological problems, a rate twice that of non-afflicted peers.  The psychosocial needs profile for individuals with neuromuscular disorders includes depression, negative body image, social isolation and inhibition, anger, anxiety, and feelings of helplessness and hopelessness. Caregivers, also, are at increased risk for poorer psychological adjustment marked by higher stress, less family support, greater intrafamilial conflict, feelings of isolation and extended bereavement from multiple losses (Livench & Antonak, 1994; Polakoff, Morton, Koch, & Rios, 1998).  It must be noted that research has long supported the reciprocal relationship of parent/child psychological adjustment.  For example, parents with preexisting psychological difficulties are most vulnerable to the psychological distress that accompanies caring for a child with chronic and severe behavioral or medical needs.  Additionally, children reared in a family environment marked by poor cohesion are at greater risk for behavioral and psychological maladjustment.  However, the research on chronic childhood illness, has suggested a more specific dynamic.  It is apparent that as with many significant family stressors, the illness itself is associated with increased risk for both child and caregivers (Polakoff, Morton, Koch, & Rios, 1998).   Moreover, in a rare study comparing factors mediating adjustment, it was found that the level of impairment in the child’s functioning, rather than the severity of the illness, more strongly predicts the psychological adjustment of the caregiver (Canning, Harris, & Kelleher, 1996).  

Given the complexities school personnel face in evaluating a child’s needs on the aforementioned fronts, multiple perspectives are necessary and the importance of a positive communicative relationship between schools and families coping with NMD is critical.  In fact, given that the majority of students with NMD are referred for special education eligibility determination, it is often a legislative mandate. One of the most the most significant changes in the reauthorization of the Individuals with Disabilities Education Act (IDEA, 1997) was the requirement of collaboration between schools and parents.  Two other mandates of IDEA pertaining NMD include the requirement that children must be evaluated in all areas related to their suspected disability and that collaboration activities extend to coordination of services across agencies, when necessary, to attenuate the affect of the identified disability on the child’s educational functioning.     

Little has been done to document the educational experiences of students with NMD or the response of special educational personnel to their unique needs. The following survey-based study was designed to obtain parental perspectives on key issues related to the perceived quality of educational services and communication with school personnel.

Method

Survey

The 32 item survey, a combination of Likert-scale and narrative responses, examined parents’ perceptions of the various interventions and therapies that the student would need to successfully complete his or her school experience. Those areas included: a) general satisfaction with educational services, b) assessments of the child’s present levels of educational performance and evaluation of need for assistive technology, c) school personnel’s understanding of the child’s disorder d) timeliness of response to the child’s changing needs, and e) communication with family, health care providers and other school personnel.  Discipline-specific information was collected for the following nine school professions:   1) CSE administrator, 2) school principal, 

3) occupational therapy, 4) physical therapy, 5) speech/language therapy, 6) school psychology and counseling, 7) school nurse, 8) general education teacher and 9) special education services.    Eighty surveys were sent to families of children with neuromuscular disorders (NMD) in Western New York. Twenty percent (N=16) were returned. 

Participants

The surveys were completed by 11 female and 5 male caregivers.  Children ranged in age from 5 to 21. Fifteen (94 percent) of the children were Caucasian and one (6 percent) was African American.  Caregivers listed their child’s impairment as moderate to severe in 63% of the cases. Disabilities reported included: Duchenne muscular dystrophy, Becker muscular dystrophy, infantile progressive spinal muscular atrophy, Friedreich’s ataxia, acid maltase deficiency, and mitochondrial myopathy. Brief descriptions follow below. Accompanying conditions reported were in 63 % of the cases. These included congenital heart disease, diabetes, scoliosis, chronic lung problems, learning disabilities, anxiety, obsessive compulsive disorder, attention deficit hyperactivity disorder, behavior problems, central auditory processing problems, and hearing impairments.

Duchenne muscular dystrophy (DMD) is one of the types of muscular dystrophy, which is a group of genetic, degenerative diseases primarily affecting voluntary muscles. DMD is caused by an absence of dystrophin, a protein that helps keep muscle cells intact. Onset occurs during early childhood, about 2 to 6 years. Symptoms of DMD are generalized weakness and muscle wasting first affecting the muscles of the hips, pelvic area, thighs and shoulders. Calves are often enlarged. DMD eventually affects all voluntary muscles, including the heart and breathing muscles. Survival is rare beyond the early 30s (www.mdausa.org).

Becker muscular dystrophy (BMD) is another type of muscular dystrophy, one of the groups of genetic, degenerative diseases primarily affecting voluntary muscles. It is similar to DMD in that it is caused by insufficient production of dystrophin. Onset is later, during adolescence or adulthood. The symptoms are the same, generalized weakness and wasting first affecting the muscles of the hips, pelvic area, thighs and shoulders. Calves are often enlarged. BMD is similar to Duchenne’s but often much less severe. There can be significant heart involvement. The disease progresses slowly and with variability but can affect all voluntary muscles. Most with BMD survive well into mid- to late adulthood (www.mdausa.org).

Infantile progressive spinal muscular atrophy (SMA) is a genetic disease in which loss of nerve cells in the spinal cord called motor neurons affects the part of the nervous system that controls voluntary muscle movement. SMA is caused by a deficiency of a motor neuron protein called SMN, for survival of motor neurons, resulting from a faulty gene on chromosome 5. Onset of the disease is before birth to 6 months of age. The symptoms of SMA are generalized muscle weakness, weak cry, trouble with swallowing as well as sucking, and breathing distress. Babies cannot sit without support. The condition can progress very rapidly with early childhood death. Physicians, however, consider SMN-related SMA to be a continuum of severity and prefer not to make rigid predictions about life expectancy or weakness (www.mdausa.org).

Friedreich’s ataxia (FA) is a degenerative neurological disorder that causes damage to the peripheral nerves, which carry signals from the brain and spinal cord to muscles, and relay sensations to the brain and spinal cord from the rest of the body; damage to the cerebellum, a part of the brain that helps coordinate movements; and damage to the heart. It is caused by defects in the gene that carries instructions for frataxin, a protein found in cellular structures called mitochondria. The result is diminished energy production in cells, including those of the nervous system and heart. Onset usually occurs between 10 and 15 years of age but has been diagnosed in people from ages 2 to 50. Symptoms of FA include ataxia, a loss of balance and coordination, affecting legs and torso; possible difficulty with speech and swallowing; muscle spasms; loss of sensation; skeletal abnormalities; cardiac abnormalities; possible diabetes or glucose intolerance The sequence and severity of the condition varies (www.mdausa.org).

Acid maltase deficiency (AMD) is one of a group of muscle diseases that interfere with the processing of carbohydrates to draw energy from food. It is caused by a defect in the gene for the acid maltase enzyme (also known as acid alpha-gluocosidase), which affects the storage and breakdown of glycogen. AMD occurs in infancy to adulthood. It is characterized by slowly progressive weakness of respiratory muscles, those of the hips, upper legs, shoulders and upper arms; cardiac involvement may occur in childhood form, less common in adults. It is slowly progressive and less severe in childhood and adult-onset forms; however, the infantile form often leads to death by age 2 (www.mdausa.org).

Mitochondrial myopathy (MITO) includes a group of diseases affecting the mitochondria that also interferes with the function of muscles. The group is comprised of Kearns-Sayre syndrome, Leigh’s syndrome, mitochondrial DNA depletion syndrome (MDS), mitochondrial encephalomyopathy, lactic acidosis and strokelike episodes (MELAS), myoclonus epilepsy with ragged red fibers (MERRF), mitochondrial neurogastrointestinal encephalomyopathy (MNGIE), neuropathy, ataxia and retinitis pigmentosa (NARP), progressive external ophthalmoplegia (PEO). MITO is caused by defective genes that produce proteins that process food into energy within cells. The protein affected determines which of the mitochondrial diseases is present. Onset of the condition varies according to disease as well as symptoms and progression (www.mdausa.org).
Results

Overall, general satisfaction rates with school- based services were quite high. Fifty percent of caregivers reported that they were very satisfied with the provisions of their child’s school program. Thirty-one percent of caregivers reported that they were satisfied and twelve percent reported that they were dissatisfied with the provisions of their child’s school program.  Discipline-specific service ratings indicated slightly more variability. School nurse services were rated most favorably.  Of the 69% of students receiving regular school nurse services, 91% of caregivers reported that they were satisfied with those services.  

Table 1

 Caregiver Satisfaction with Service Area

	Service 
	Receiving Service
	Satisfied

	Special Education 
	44%
	86%

	Counseling 
	56%
	78%

	School Nurse
	69%
	91%

	Occupational Therapy
	81%
	85%

	Physical Therapy
	93%
	80%

	Speech Therapy
	94%
	80%


Counseling services were rated least favorably among caregivers, regardless of their child’s special education classification status.  Of those responding to specific questions about their child’s socio-emotional needs, only 60% reported agreement with the school in addressing those needs.  Thirty percent of students were reported to be receiving mandated counseling per IEPs.  While this is nearly congruent with base-rate estimates of need, one-third (1/3) of caregivers of these students reported being unclear about counseling goals and objectives.  Moreover, 44% of caregivers reported that their children did not receive evaluation for counseling services.  

From this preliminary study, it appears that school-based needs-assessment, in general, may be problematic for students with NMD.  For example, the average elapsed time between when caregivers first became concerned about symptoms and formal medical diagnosis was 34.6 months.  Among the cases with symptom onset during school age years, only 12% of the caregivers reported that the school noted some concerns. However, 75% of the time symptoms were not recognized.  When school-based assessments were conducted, they failed to identify concerns in 94% of these cases. Because diagnosis of progressive motor skills degeneration is beyond the expertise of many school personnel it is essential that schools make referrals if they are able to address parental concerns. Schools need to offer professional development in these areas to assist teachers and other school-based personnel to identify physical changes or weaknesses in students. Unfortunately, only 19% of caregivers reported that when aspects of their child needs extended beyond the expertise of school staff, adequate provisions for outside assessments were not made. Even after formal diagnosis and inception of specialized programming, a significant percentage (44%) of caregivers reported lack of confidence that options in assistive technology were fully explored.  


In both its original state and throughout reauthorizations, the Individuals with Disabilities Act (IDEA, 1997) had increasingly emphasized collaboration as a fundamental tool in meeting the educational needs of children with disabilities.  Although no one model of collaboration is specifically asserted in IDEA, best-practice presupposes that collaboration between school and families, among school personnel (e.g., within and between general and special education service areas), and with outside healthcare providers is necessary to support children with serious health related conditions such as NMD. Given that the primary goal of school-based collaboration is coordination of services and dissemination of information, the preliminary marker of success for school personnel is likely to be the perception of established lines of communication.   Overall, respondents expressed less satisfaction with each of aforementioned channels of communication than they did with overall services.  For example, given the range of 1 to 5  on satisfaction with communication between school personnel and the family, only three professions; physical therapy, school nurse, and general education achieved a mean rating of 3 (moderate satisfaction) or higher. Caregivers expressed even less confidence in the communication between school and outside health care providers and communication among school personnel.  In the former area, only one discipline, physical therapy, achieved mean ratings in the satisfactory range.  In the latter, only general education and physical therapy were rated satisfactory.  
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        Figure 1: Communication Between School Personnel and Family
In an effort to discriminate factors that influenced perceptions of quality of service and collaboration, caregivers were also asked to evaluate school personnel on five key domains. The first three included issues general to all families whose children receive special education services.  Agreement with school in addressing my child’s needs was assessed to determine the level of differing expectations in interpersonal exchanges between home and school (see Table 2).  Usefulness of progress reports and Clarity of goals and objectives were evaluated as markers of standard special education communication and reporting systems (see Table 3).  The latter two, Range of understanding of my child’s disorder and Timeliness of response to my child’s changing needs were assessed as other potential sources of frustration in or barriers to the unique needs of NMD home/school partnerships.  As one might anticipate, the service areas rated highest in overall satisfaction and collaborative communication were also rated highest on other satisfaction measures (i.e., special education, physical therapy, occupational therapy).  The two service areas ranked lowest in overall satisfaction (i.e., counseling, school psychology and speech therapy) were perceived by caregivers as weakest in communication, general special education dynamics, and specific issues related to NMD.  Weak ratings in the area of Understanding are curious because the specialized support services often have more expansive training in developmental neurology than general and special education professionals. These caregiver perceptions may be an artifact of visibility of specialized support personnel in their child’s daily school routine and/or the relative abstractness of counseling and language intervention services when compared with the other service areas.  For example, school psychologists, counselors, and speech pathologists often deliver parallel versus direct services with the goal of helping teachers better serve students in the classroom rather than direct service to the child.  

Table 2

Mean Satisfaction Ratings:

-Agreement with School in Addressing Child's Needs

-Clarity of IEP Goals and Objectives

-Usefulness of Progress Reports

	
	Agreement 
	Clarity of IEP
	Usefulness of Reports

	Education
	3.13
	3.44
	3.00

	Psychology/Counseling
	1.06**
	1.31**
	0.75*

	Occupational Therapy
	2.44
	3.00
	2.56

	Physical Therapy
	3.50
	3.56
	2.94

	Speech Therapy
	1.19*
	1.50*
	1.25


Note. * mean difference with one or more other areas significant at p ( .005.

** mean difference with one or more other areas significant at p ( .001.

Table 3

Mean Ratings:

-Timeliness of Response to Child's Changing Needs

-Range of Understanding Child's Disorder

	
	Timeliness
	Understanding

	CSE Administrator
	2.44
	2.19

	School Principal
	1.94
	1.56*

	General Ed. Teacher
	2.38
	2.69

	Special Ed. Teacher
	2.44
	2.00

	Psychologist/Counselor
	1.75
	1.81*

	Occupational Therapist
	2.31
	2.88

	Physical Therapist
	2.94
	3.63

	Speech Therapist
	1.00
	1.00**

	School Nurse
	2.25
	2.56


Note. * mean difference with one or more other areas significant at p ( .005.


** mean difference with one or more other areas significant at p ( .001.

Discussion

The limitations of this study are similar to those evidenced across the research pertaining to the socio-emotional well being of patients with NMD in that the sample size is small and is without a matched control group. However, one must consider that NMDs are low incident occurrence in schools and despite the fact that the sample size was small the respondent group was a focal representation of the NMDs and comorbid conditions likely to be encountered by school personnel. Additionally, because this was designed as a pilot study, the interpretations are based solely on caregiver perceptions, excluding potentially helpful perceptions of the students and school personnel. Future studies with matched controls and multiple informants are indicated. Nevertheless, some significant themes did emerge.  The progressive degeneration of NMDs leads to considerable and unique stress for students and their families. Communication between home and school is a means of allaying fears, working through misunderstanding and coordinating energies toward helpful solutions.  Communication about concrete needs associated with functional skills versus communication about adjustment appears to present a different set of challenges for school personnel.  Caregiver perceptions about being in Agreement with school personnel are likely to be barometer of the quality of the communicative relationship.  Here Agreement may equal a sense of empowerment.  Parents often feel helpless, unheard, and frustrated if due diligence is not devoted to providing forum for them to articulate their needs and concerns. Some comments by parents of students with NMD included, 

We do not hear from the counselor. We usually have to inquire about progress or how he is doing emotionally 

Adaptive gym class versus regular PE. Our son’s handicap is not as severe as others’ so he is in between the two classes which for  him is a struggle to interact with other peers for this part of school. 

Staff at my child’s school are rude and argumentative and have very little respect for our family.

My son has been homebound educated since Kindergarten. He has been able to follow our school district’s curriculum. The problems we are facing are with the upcoming high school classes. We are hoping the school will work out a program where our son can graduate on time and with a regular diploma.

At the beginning of middle school, my school refused to provide the appropriate materials and teachers for my son’s homebound education. The educational law clinic at our local university stepped in and was able to rectify the situation.

Conversely, other parents applaud the work of the school. 

I am very happy with the help our school system has provided. They have been instrumental in James’ success for the past 5 years. He is now in regular classroom and on the honor roll. 

An Adaptive Physical Education(APE) teacher was hired for eight weeks of swim. Our daughter’s regular APE teacher is male. School personnel have been cooperative on several issues including transportation, canine helper, assistive technology, adaptive equipment. The PT has been wonderful to work with insurance and wheelchair vendor to find the correct equipment for our student’s needs. 

Lee is a college student getting ready to go to a 4 year college to get his BA degree. 

My child’s education and school district have been outstanding. My child’s disability forces him to use a wheelchair and due to the time it takes for him to write is given every opportunity to complete every assignment and test. He is granted extended time and always has an aide with him for assistance.


School professionals can attenuate barriers to a successful home/school partnership by requesting the expertise of the family. The family must continually confront the issues of daily decreased function and health degeneration. Additionally, caregivers expressed concern about the level of understanding about their child’s unique needs and timeliness of adapting interventions by many educational professionals. Concerns expressed by parents include transportation, training of staff, familiarity with the child’s condition, nursing services, scheduling, due process, accessibility in pool areas, isolation, accessible transportation, outdoor playground equipment, adequate equipment in OT/PT clinic. Because of their rarity, many educational professionals have had little experience with management of NMD issues.  A school-clinic liaison should be designated on the child’s IEP as they are an invaluable resource for timely coordination of services, disability awareness training among staff and peers, and point-of-service contact for the family.  Recruiting the liaison from a professional service area that is essential, but potentially less visible to parents (e.g. school psychology, counseling, speech therapy), may serve the dual purpose of galvanizing collaborative relationships all service areas. It is likely that school professionals will need to actively seek necessary information through local and national agencies devoted to facilitating community support of individuals with disabilities and their families. As a primary source, information on multidisciplinary team approaches to NMDs and specific NMDs is available through various publications by the Muscular Dystrophy Association (www.mdausa.org).  Support staff should also strive to become familiar with community resources that can assist families in obtaining financial assistance, respite care, and family counseling services. 

Due to the perceived lack of support from counselors, it is suggested that counselors develop a loss model similar to the model offered by Roos (2002) in her book, Chronic Sorrow. The loss model would use a lifespan perspective and explore its effects on those experiencing significant losses with no foreseeable end. Counselors, therapists and psychologists must develop a comprehensive analysis of chronic sorrow to better address the needs of the total family of the student with NMD. The grieving process is an integral issue that cannot be ignored in the process of educating a child with NMD.
In summary, due to the range of variation in performance deficits, one would be remiss to construe NMD as a uni-dimensional impairment.  Instead, it is more helpful to maintain the perspective that NMD will manifest in specific but dynamic functional and socio-emotional problems.  Therefore, students with NMDs and their families have a heightened need for a flexible educational environment, integrated multi-disciplinary teaming, and the attention of experienced, sensitive teachers and support staff.   Consistent with best-practice treatments for other developmental issues, timely interventions that are closely monitored for efficacy and adjusted accordingly are associated with better outcomes.

Future Research Directions

Clearly, more research is indicated in the area of provision of educational services for students with degenerative neuromuscular conditions. As medical treatment improves, more students will be able to attend school and receive an inclusive education. Are school personnel ready for the challenges posed by these students? Are teachers, therapists, counselors, and administrators prepared to provide the many services required by these students to prepare them for the world of employment and post secondary education? Our survey has indicated that more preparation is needed by all personnel to adequately provide the least restrictive environment for these students during the K-12 school experience. Many of the students attend college after high school graduation. Parents indicated a need for more accessibility and opportunities for their children for post high school educational experiences.

The survey is currently under revision to pose clearer, more concise questions for parents to determine the level of services required. The responses from the first distribution of the survey have provided additional inquiry from caretakers. Following revision, the survey will be distributed to a larger pool of families (approximately 300 families) who have children with certain neuromuscular conditions. The plan also includes distribution of the survey nationally through the Muscular Dystrophy Association which is the umbrella agency providing services to people with forty three types of dystrophies and ataxias. 

Receipt of responses from the larger pool of subjects will provide more suggestions for services as well as future professional development topics for teachers, therapists, counselors and administrators to improve the marketability and future success of our students with neuromuscular disorders.
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