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      Chapter 1

      Welcome to Holland . . . A Clinician’s Perspective

      
         
         
         
         
      

      
      Emily Perl Kingsley wrote an essay in 1987 entitled “Welcome to Holland.”[1] As a mother of a child with developmental challenges, Ms. Kingsley penned the essay
         as a way to describe what it is like to be surprised by the life-altering event of
         becoming a parent of a child with special developmental needs. In the essay, she uses
         a vacation to Italy as a metaphor to describe the typical, lovely, romantic notion
         of what delightful experiences parenthood will bring. The excitement, the planning,
         the travel guides, and so on are all about the sights and sounds of Italy. When the
         day arrives for the giddy parents to fly to “Italy,” the plane instead lands in Holland.
         And there are no flights to Italy; Holland is where these new parents will stay, despite
         the fact that they are not familiar with the territory, language, challenges, or delights.
         After the initial shock, the essay builds a sense of hope that there are new and beautiful
         things in Holland; however, there is a clear thread of the parents going through the
         stages of grief (from denial to acceptance) and a lasting sense of longing for Italy
         in this brief and poignant essay.
      

      
      When I was in my final year of clinical training as an audiologist at Boston Children’s
         Hospital, my fellow trainees and I were given “Welcome to Holland.” Our clinical instructors
         intended to help us inexperienced, but well-intentioned, clinicians-in-training consider
         the perspective of the parents of children we served. I was not a parent at the time,
         and had been relatively untouched personally by significant medical or developmental
         needs in children. My own education in participating in the care for these perfect
         children was a steep learning curve, and my education will continue until the day
         I can no longer provide direct clinical service. When that happens, I hope I have
         the opportunity to continue to teach students and junior audiologists in welcoming
         new parents to “Holland.”
      

      
      Now, speaking from the experience of having four children (three girls and one boy,
         ages six months through seven years old, at the time of writing), parenthood is not
         a vacation. My children are medically and developmentally typical, and I can think
         of no other experience harder, more frustrating, expensive, heartbreaking, and joyous.
         Before my first child was born, I foolishly thought “I’ve had to pull all-nighters
         before in college. I’m sure I’ll manage a sleepless newborn just fine.” Parents reading
         this are surely laughing right along with me now. I do not know what it is like to
         be a parent who is told “I’m glad we were able to get a great test on your baby today,
         because were learned something very important about his/her hearing.” But I am a parent
         who has said those words to new parents perhaps a couple hundred times in the last
         decade.
      

      
      Since nearly all babies have their hearing screened in the hospital shortly after
         they are born and before they go home for the first time, children born with hearing
         loss often have their first hearing test when they are very young; perhaps as young
         as only a couple weeks old. When state-coordinated newborn hearing screening programs
         are working as they are intended (with a goal of early diagnosis of and intervention
         for hearing loss), the diagnosis of hearing loss is driven by the medical community,
         not by the parents. While early diagnosis and intervention does result in better outcomes
         for a child’s speech and language development (all things being equal), it creates
         significant challenges for the parents that might be (and often are) overlooked by
         the well-intentioned clinicians.[2] Prior to the technology existing that allows us to screen newborns for hearing loss,
         parents of children with suspected hearing loss were challenged to find their way
         to a pediatric-specialized audiologist to determine if the child did, or did not,
         have hearing loss. The parents were almost universally the ones who first suspected
         the hearing loss, either through observation of lack of awareness of certain sounds
         (sometimes they only seemed to miss soft sounds, sometimes they seemed to miss all
         sounds, no matter how loud) or lack of making good progress in learning to talk. The
         suspicions for hearing loss would often be brought first to the child’s family doctor
         or pediatrician, who may or may not immediately send the family to another specialist
         (an audiologist or ear, nose, and throat physician).[3] If the primary care doctor took a conservative approach (“watchful waiting”), often
         times the child with speech-delay would catch up to peers, or at least make good progress
         on his or her own. “Watchful waiting” for speech-delay means observing if the child
         starts making good progress in spoken language acquisition without “overdoing it”
         by ordering potentially unnecessary tests. If parents were adamant their child must
         be seen for a hearing test, this testing was usually months after suspicions for hearing
         loss first arose. In those children who did have hearing loss, parents’ suspicions
         were validated, and parents were primed to advocate for their child’s newly discovered
         developmental needs.
      

      
      When a baby doesn’t pass the hearing screening in the hospital and an appointment
         has been made for follow-up testing with an audiologist, there is seldom any reason
         for parents to have suspicion their baby has a hearing loss. Therefore, instead of
         parents driving the effort to find out how good is their baby’s hearing, the medical
         community is driving the effort. In preparation for the formal hearing test that is
         done if a baby doesn’t pass the newborn hearing screening in the hospital, the parents
         are often told “bring the baby hungry and tired but not yet asleep.” The reason for
         these instructions is newborns cannot reliably show how good their hearing is through
         their behavior. That is, newborns don’t reliably turn their head to sound, or startle to sounds they hear, or otherwise make obvious
         by their behavior if their hearing is good enough to hear all the sounds of speech,
         which is fundamental to the child learning how to talk and to refine their language
         skills over the next several years. Instead, the audiologist performs tests that measure
         ear and nerve responses (“objective” tests) when playing sounds to the baby’s ears.
         The responses that come from the ear and nerves are very small, and can only be recorded
         with specialized equipment in very quiet rooms. If the baby is moving, the responses
         typically cannot be recorded, and the hearing test is inconclusive. If the baby is
         crying, testing is not possible. So, bringing the baby hungry and tired, but not yet
         asleep means greatest likelihood of the baby falling asleep quickly and staying asleep
         for the forty-five to ninety minutes it takes to do the “sleep hearing tests.” But
         that means the sleep-deprived, postpartum parents come to the appointment already
         at their wits' end. Their baby may have been crying the entire trip to the hospital,
         may have spit-up on the car seat, herself, and her parent. The parents might be struggling
         with breastfeeding. They might be struggling with finances. They might be arguing
         more than they have ever in their entire relationship. And they may be given news
         that changes their lives.
      

      
      Diagnosing a hearing loss may be more of a process than an event. If testing runs
         very efficiently (the baby remains quietly sleeping the entire appointment; all the
         test results make sense and don’t contradict one another; etc.), a fairly complete
         picture of the hearing loss can be defined in that one test. However, during the forty-five
         to ninety minutes of testing, the audiologist is uncovering new information about
         the baby’s hearing in bits and pieces. It is somewhat like putting together a jigsaw
         puzzle, where pieces match together to show an overall picture. When the picture is
         complete (or the baby wakes and testing has to be ended), the audiologist describes
         the picture to the parents and uses this information to recommend next steps. If the
         picture is not complete enough to direct recommendations, repeat testing is necessary
         to fill in “puzzle pieces.”
      

      
      While the audiologist is putting together the puzzle pieces during the testing, parents
         do not know what picture is developing. But the audiologist does. The difference in
         knowledge can create a tension between the parents and the clinician, as the audiologist
         begins to know more about the baby’s hearing than the parents. This gives the audiologist
         time to develop his or her recommendations, and how to approach the (likely difficult)
         conversation with the parents; it also gives the audiologist time to become anxious
         about how good, or bad, this difficult conversation might go. Clinicians are typically
         empathic people, striving to heal pain. While the audiologist is uncovering a new
         hearing loss, they are anticipating providing valuable information that will almost
         always be painful for the family to hear. It is also painful to deliver. And the anticipation
         of delivering painful news can often be misinterpreted by the audiologist as believing
         he or she is “causing” the pain.
      

      
      A Difficult Conversation

      
      For sake of illustrating a hypothetical exchange between a parent of a child newly
         diagnosed with hearing loss and the audiologist, the following vignette is offered.
         This is an example of what can be called a “difficult conversation” between the audiologist
         and parent, and is meant to be considered from the parent’s perspective. It does not
         recount any particular exchange between a parent and the audiologist, but draws from
         several similar scenarios I witnessed, or where I was the audiologist, and is informed
         by conversations with several parents describing for me their experience with learning
         their child had permanent hearing loss. It is neither perfectly delivered, nor perfectly
         flawed, but is an attempt at showing how this conversation is a mix of good intent
         and a delivery that is, at best, modestly successful. Some go better than this, some
         go worse. This hypothetical exchange is also very brief, relative to how these conversations
         usually go. In parentheses are hypothetical examples of the parent’s observations
         of the audiologist’s behavior, or about the environment, which are oddly present to
         the parent in this instance:
      

      
         Audiologist (projecting confidence): “Your baby slept beautifully through the whole
            test and we got all the information we could have wanted. We now know that he has
            hearing loss, and it’s the kind of hearing loss that can’t be cured with medicine
            or surgery.”
         

         
         Parent (the words haven’t hit yet; it’s like a split second calm before a train collision):
            “But they told me in the hospital I shouldn’t worry, that he failed the screening
            because there was fluid in his ears.”
         

         
         Audiologist (using a soft, kind voice): “We know from some of the tests we did today
            that there isn’t any fluid in the ears, but his hearing is in the mild-to-moderate
            hearing loss range. This means he can hear some louder sounds, especially when he’s
            close by. There are a lot of speech sounds, though, that he can’t hear.”
         

         
         Parent (tears are welling up, or falling, with a sense of panic setting in): “But
            that means he can hear something, right? Can he have some kind of therapy to help
            him hear better?”
         

         
         Audiologist (adjusts in the chair, she is wearing a sweater. The pattern of the sweater
            is nothing I would ever wear, but is a good color for the audiologist): “We can help
            your baby hear better by fitting him with hearing aids, and getting him into early
            intervention with a speech-language pathologist to help him use his hearing with hearing
            aids to learn to talk.”
         

         
         Parent (full panic): “You mean he might not learn how to talk?”

         
         Audiologist (stops breathing, why did she stop breathing? Is it that bad!?): “He should. But he needs hearing aids and speech therapy, and it’s going to take a lot of work.”
         

         
         Parent (looks back and forth around the room; why are we in such a small room? Don’t
            they have bigger rooms? The walls look so close, it seems like they are closing in,
            and it’s hard to breathe in here): “What if he just wears one hearing aid, will that
            be enough?”
         

         
         Audiologist (shifts again, I heard a sigh. Why did she sigh? I can tell she sighed.
            Does she think I said something stupid?): “We’ll figure out what we need to do as
            we go along. What’s important now is we know this information and we have a good idea
            what to do about it. I’m going to give you a folder with information about services
            for children with hearing loss, so you can look at it when you are ready.”
         

         
         Parent (now my ears aren’t working, I don’t understand what’s being said. I need to
            pay attention but I can’t. I feel so lost and hopeless!): “What could have caused
            this?”
         

         
         Audiologist (leaning forward . . . good, I asked a question she knows the answer to,
            she seems to project confidence again): “Blah, blah, genetics, blah . . . infections,
            blah . . . have him seen by an ENT, blah . . .”
         

         
         Parent (looking back and forth, as though seeking an exit . . . thinking, “I swear
            she spoke English but I didn’t understand a word she said. What’s wrong with my ears?!”): “Can he just wear one hearing aid?”
         

         
         Audiologist (she sat back again and shifted. Her chin raised a little. She doesn’t
            like the question I just asked): “Since he has hearing loss in both ears, it would
            be best for him to use two.”
         

         
         Parent (melting back into the chair, shoulders slumping; thinking, “I know that, I
            know that, of course, if there’s two ears that don’t hear well we need two hearing
            aids. Why did I ask that?”): “You have a folder for me?”
         

         
         Audiologist (she leaned forward again. Ok, this is something she can do. She can’t
            do much, can she? Wow, I shouldn’t have thought that, she’s only trying to help. Can
            I get out of here?): “Yes, this folder has information blah, blah . . . the Department
            of blah blah blah. . . . And we can blah, jargon jargon . . .”
         

         
         Parent: (Quiet)

      

      Of course, this is just an example of a difficult conversation. Many do have an exchange
         like this, and many are different: both better, and worse. But time and again, in
         recalling the experience of having been told that their child has hearing loss, parents
         recount that they heard only the first five minutes (maybe) of the conversation, but
         the “counseling” lasted much longer than that. In the example above, the parent exhibits,
         in words, behaviors, and thoughts, normal reactions to a highly abnormal situation.
         Being told your child has permanent hearing loss is not a normal situation. And so
         to protect oneself from the pain, the parent in this example tries briefly to deny
         the loss (“but they told me it was just fluid”), bargaining (“Can he just wear one
         hearing aid?”), as well as typical fight-or-flight reactions (the walls are closing
         in, I can’t breathe, I’m noticing everything in this room as though knowing these trivial pieces of information is life or death,
         I need to leave). And while in this example the audiologist provided an appropriately
         modest amount of excellent information and communicated that information with empathy,
         the audiologist made a common mistake: very often, questions parents ask in this situation
         are masked as “information” questions when in fact they are “affective” questions.
         “Affective” questions are ones that reflect the parent’s need for the audiologist
         to recognize and witness the pain the parent is feeling, in a nonjudgmental way. Parents
         usually do not feel they have permission to react with grief, or they simply want
         to avoid these feelings at all costs, and so mask their request for permission by
         phrasing their affective questions as ones seeking factual information. Some audiologists,
         those with wonderful counseling skills, listen through the “information” question and answer it with an affective response, which is often
         just a simple “uh huh . . .”
      

      
      Audiologists have the same emotions as all humans, of course, and usually have strong
         empathy for their patients. That empathy puts the audiologist’s emotional wellness
         at risk. The audiologists who are best at counseling know this and are able to separate
         their behavior and affect toward the parent from their need to protect their own emotional
         wellness. They have extraordinary self-awareness of their nonverbal behaviors. They
         do not project defensiveness during these difficult conversations, and are not drawn
         in by the eagerness to answer a masked affective-question with an information-answer.
         Dr. David Luterman, professor of audiology at Emerson College in Boston and longtime
         guru in teaching counseling skills to audiologists, challenges the professional to
         listen to the parents in this time of crisis, and allow silence, or at most, a simple
         “uh huh” to be his or her response to these masked affective questions. In the space
         of quiet, the parent in crisis is allowed to fill the void with their denial, anger,
         bargaining, and any other normal reaction they may have to this abnormal situation.
      

      
      Many well-meaning clinicians will tell parents going through this process “it’s okay!
         He will be okay.” Or will say something worse: “it’s not as bad as it could be!” Or,
         they will overload the parents with information about how to manage this hearing loss.
         These are not examples of family-centered management. These are examples of the clinician responding
         to his or her own emotional needs by trying to lessen the pain the parent is experiencing
         and projecting to the empathic clinician. Alternatively, the clinician may respond
         in a very cold manner, showing no emotion and offering no witness or reflection of
         the parent’s pain. A clinician has no right to attempt to lessen a parent’s pain,
         or to protect himself or herself from the pain shared in empathy. It is the parent’s
         right to feel the emotions he or she feels during and after these difficult conversations,
         and an attempt to ameliorate this pain, or put up an emotional wall, is to rob parents
         of their right to grieve and have the clinician bear witness to their grief. Everyone
         has a right to be heard, and to know that their feelings are important. It is the
         clinician’s responsibility to hear the parent, and reinforce the importance of these
         awful feelings by bearing witness. It is a privilege to be allowed to share such an
         intimate, painful, life-changing event with a family, and the best audiologists know
         this. It took years of making mistakes, such as misinterpreting a masked affective
         question and giving it an information response, as well as careful mentoring by master
         clinicians, for me to begin to appreciate the privilege of sharing this moment with
         families.
      

      
      Hopefully, parents of children with hearing loss reading this book experienced a supportive,
         emotionally available audiologist at the time of diagnosis. The conversation is never
         perfect, but hopefully it set the stage for family-centered intervention, given this
         was a medically driven diagnosis. Such is the new normal in pediatric audiology: parent-driven
         diagnosis and intervention is much less often encountered, thanks to universal newborn
         hearing screening. But the loss of the parent-driven path requires the family, not
         just the child, be the center of the intervention.
      

      
      In our present society, a person need not have any hearing ability at all and live
         a happy, fulfilled life; extremely successful members of the Deaf community are testament
         to this. Historically, before rights to equal access for education and occupational
         opportunities were legislated, having childhood hearing loss presented insurmountable
         challenges. While it is easy to take for granted, the value of hearing cannot be easily
         overstated. Paraphrasing Helen Keller, “Deafness separates you from people; blindness
         separates you from things.” With good hearing, spoken language develops effortlessly
         (all things being equal). Social and emotional attachments develop with deeper sincerity,
         as children become more sophisticated in their ability to express themselves. Affinity
         for music (from the Wiggles to Mozart to Justin Bieber) and dancing is apparent in
         babies from very early ages, and is a topic for friends to find common interest. From
         a basic safety perspective, threats (car horns on the highway or predators in the
         prehistoric forest) are heard from any direction, and before they can be seen.
      

      
      Hearing loss that is present from birth (that is, the hearing loss is “congenital”)
         is an invisible condition that (in the grand scheme) is not all that rare.[4] It risks creating enormous barriers between the baby’s ability to reach her full
         educational, social, and emotional potential. If the hearing loss is identified quite
         early, and interventions start quickly, these barriers are often broken down quite
         successfully. If the hearing loss is not detected early, the barriers can disrupt
         the baby’s ability to formulate his thoughts into meaningful chunks that is thought
         of as “symbolic language.”[5] Lacking symbolic language, a toddler isn’t able to request a bottle by expressing
         to his mother “baba!” (a protoword for “bottle”), or use the baby-sign for “milk”:
         a hand-squeezing sign (which looks like milking a cow), requesting milk. Babies are
         born with brains that are primed to learn language, but language is not preprogrammed.
         The language centers of the brain are awakened by stimulating them with meaningful
         exchanges of thought: usually, this is an automatic process with parents interacting
         with the baby during normal daily activities, like eating, bathing, reading, and playing.
         Parents automatically narrate what they are doing during these activities, and this
         verbal narration brings meaning to the areas of the baby’s brain that develops and
         processes language. Babies’ brains are also stimulated by eavesdropping on other family
         members’ conversations. This “incidental learning” is the basis for babies starting
         to play with their own verbal sounds (that is, babbling), which is rewarded by parents
         who take delight in their baby’s cute noises, raspberries, and squeals. With lots
         (and lots) of practice, these cute noises progress from nonsensical babbling (“babababa,”
         “mamama”) into more complex babbling (“mababamama”) that starts to sound closer to
         a real word. Eventually, an actual linguistic “symbol” comes out, such as “baba,”
         used to express a desire for a bottle (for instance). And that request is always “baba”
         and nothing else is “baba.” Perhaps “mama” comes next (or “dada”) and we have the
         makings of a very early vocabulary. It is an unbelievably proud day for parents of
         a toddler when these protowords are first uttered, marking a significant milestone
         in the child’s development.
      

      
      When hearing loss exists, the baby’s ability to express himself or herself with meaningful
         chunks of thought is stymied. Depending on the severity of the hearing loss, the baby
         may not hear himself, and there is limited (or no) auditory feedback: the baby may
         not hear himself babble, and that detracts from the baby’s joy of making sound. Babies
         with hearing loss do babble: it’s fun to play with the vibration of the vocal cords
         and the lips and tongue. But there are subtle differences in the intonation of the
         babble of a baby with (untreated) hearing loss due to lack of auditory feedback on
         how his or her vocalizations sound.[6] Certainly, stimulation through sign language can assist in helping the baby with
         hearing loss (or with normal hearing) develop symbolic language: the squeezing hand
         motion for “milk” means the same thing whether the child can hear “Emma, do you want
         milk?” or not, if the sign is shown during the verbal utterance. If the child produces
         the sign for “milk” and is rewarded with milk, that behavior is reinforced and the
         child will consistently sign “milk” when that is her desired goal.
      

      
      As the child grows older, for instance, age twelve months to twenty-four months, thoughts
         grow in complexity and the demands on language follow in kind. Children require of
         their caregivers a sounding board for their wants and needs. In a funny way, they
         are very self-centered and selfish at this stage. What if this complex thought is
         locked inside their heads without an avenue for expression? What a frustrating situation!
         Toddlers with undiagnosed/untreated hearing loss between twelve and twenty-four months
         often have marked behavioral challenges. Of course, toddlers with normal hearing who
         happen to be speech delayed also have behavioral challenges: just ask any parent whose
         toddler qualified for early intervention services and went from being a behavioral
         mess to reasonable with the institution of a few signs to reduce communication frustration.
      

      
      Early Language Development, and Early Diagnosis of Permanent Hearing Loss

      
      Imagine that before universal newborn hearing screening, it was between the ages of
         twelve and twenty-four months that parents became convinced that their child’s communication
         challenges were a result of impaired hearing ability. What a validating feeling it
         must have been for parents to know that their suspicions were correct when the diagnosis
         was finally made! Over the past couple of decades, research by psychologist Patricia
         Kuhl, PhD, and audiologist Christine Yoshinaga-Itano, PhD, has informed us that, optimally,
         babies born with hearing loss should start receiving language intervention by six
         months of age. At six months, babies are just starting to sit up, unsupported, and
         are reliably sleeping through the night. They are nowhere near uttering their first
         word. It is ironic that the negative impact of childhood hearing loss is not typically
         experienced until long after this age, when the toddler fails to make good progress
         in spoken language development. But, all things being equal, by the time babies are
         six months old, they begin to develop an affinity for the speech sounds used in their
         native language. Psychologist Patricia Kuhl described babies younger than six months
         old as “citizens of the world.” In her experiments in the 1970s and 1980s, the ability
         of a baby to detect a difference in the speech sound was determined using a pacifier
         with a special pressure sensor in it to tell when the baby was sucking, and when the
         baby’s rhythm of sucking changed.[7] Babies would routinely suck on the pacifier, and would change the rhythm of their
         sucking when they noticed a change in sounds that were presented to them. For instance,
         Dr. Kuhl would play sounds like “dadadada” and measure the pacifier-sucking pattern
         of the infant. If the sound was changed from “dadada” to “mamama,” the baby’s pacifier-sucking
         pattern changed (suggesting the baby heard the difference). In babies under the age
         of six months, their sucking pattern changed easily with changes in speech sounds,
         no matter the language used. For instance, in babies raised in a family environment
         where a Western language (English) was spoken at home, the sucking rhythm changed
         when the sound “rarara” changed to “lalalala.” The “ra” sound and “la” sound are not
         used in Eastern, tonal languages (like Cantonese, a Chinese dialect), but in babies
         raised in families speaking Cantonese, if they were under age six months, their pacifier-sucking behavior changed when the sound presented
         to them changed from “rarara” to “lalala.” Conversely, in tonal languages, the “a”
         sound (as in “ma”) changes the meaning quite significantly: one use of the word “ma”
         means mother, and a different inflection of the “a” in “ma” changes the meaning to
         “cow.” Those raised using a Western language that does not make use of this change
         in vowel intonation simply do not “hear” the difference in the word, based on the
         change in the tone of the vowel. Young babies, under the age of six months, raised
         in Western-speaking homes, routinely changed their sucking rhythm when the sound “mamama”
         changed to a “mamama” (with different intonation on the “a”). However, when the experiment
         was repeated in babies six months and over, those raised in a Western language (e.g.,
         English, which does not use different intonation of the “a” to indicate different
         meaning) no longer changed their pacifier-sucking pattern when the sound “mamama”
         changed to the different vowel “mamama.” Those babies aged six months and over, raised
         in the Eastern language (e.g., Cantonese, which doesn’t use “r” and “l”) no longer
         switched up the rhythm of their pacifier-sucking when the sound “rarara” changed to
         “lalala.” Dr. Kuhl concluded that babies under the age of six months were “citizens
         of the world” and were primed for being native language-learners if they were exposed
         to multiple languages from this very early age.
      

      
      We can extrapolate this finding of “citizens of the world” to match with the findings
         of Dr. Christine Yoshinaga-Itano. In her ongoing studies of development of language
         in children with congenital hearing loss, she found that those infants identified
         with hearing loss before the age of six months developed language skills on par with
         their normal-hearing peers by the time they were three years old.[8] Those infants identified with hearing loss after six months continued to lag behind
         their normal hearing peers at age three years, suggesting that intervention for hearing
         loss should occur by age six months to provide children with hearing loss every opportunity
         to develop complex language matching their cognitive capabilities. In essence, the
         critical window for language development is open for the first six months of age,
         and, all things being equal with the child’s cognitive ability, and other family factors,
         this window starts to close at age six months. Impressively, this window stays open
         for several years (we will discuss a possible age at which the window closes in a
         later chapter: but a brief spoiler—it could be as late as seven years old before the
         window actually closes on verbal language acquisition from auditory input).[9] 
      

      
      Since the advent of universal screening for hearing loss in newborns, it is now understood
         that congenital hearing loss is the most common sensory impairment, affecting three
         to four out of one thousand.[10] This is around sixteen thousand babies each year in the United States. The number
         of children with hearing loss increases throughout childhood and teenage years, with
         an estimated nineteen out of a thousand with hearing loss by age eighteen years.[11] Given the prevalence (that is, how common it is) for permanent childhood hearing
         loss, universal screening for hearing loss in newborns is standard of care in all
         states in the United States, and most developed countries. Prior to the advent of
         universal newborn hearing screening, the average age of hearing loss diagnosis was
         two years old. With newborn hearing screening, some states are achieving an average
         age of diagnosis less than two months old. However, only six out of ten babies who
         do not pass the newborn hearing screening actually received diagnostic evaluations
         with an audiologist in a timely fashion. This is due in large part to challenges matching
         families with a qualified pediatric audiologist in a timely fashion, and the family
         being able to access that audiologist (who may be hundreds of miles away in large,
         Western states) for a condition that is not obvious in the newborn. This means that
         a large number of infants with hearing loss were initially flagged for further testing,
         but that further testing doesn’t always happen. These children are then “late diagnosed”
         and remedial interventions are enacted, rather than proactive care that helps these
         children meet their developmental milestones.[12] 
      

      
      There is no magic age by which hearing loss diagnosis and intervention must happen.
         When possible, congenital hearing loss should be diagnosed as early as possible, and
         access to symbolic language (either sign, spoken, or both) be made accessible to the
         child. Family-centered intervention means the family, and the family’s relationship
         with the baby, is at the core of all interventions to help the baby acquire language.
         This requires clinicians involved in the care of this child to understand the parent’s
         experience, with regard to the diagnosis of hearing loss, and what that means to the
         parent’s expectations of the child. Additionally, the dynamic within the extended
         family (grandparents, aunts and uncles, cousins) should be considered, because this
         is within the scope of this baby’s influence. True family-centered intervention understands
         that the child with hearing loss does not develop a relationship with his world in
         the clinic, but in the day-to-day experiences with immediate and extended family.
         Ultimately, giving the child the avenue to explore her personality, and define her
         identity in this family unit (immediate and extended) is the goal of the clinicians
         involved in the care of the child with permanent, congenital hearing loss.
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      Chapter 2

      What Is Hearing Loss? 
How Did This Happen?
      

      
         
         
         
         
      

      
      For the vast majority of us, we hear something twenty-four hours a day, seven days
         a week, from the moment we are born until the moment we die. Even if our hearing doesn’t
         stay the same our whole lives (most of us do get some hearing loss, eventually), we
         often have at least some remaining hearing that registers what is happening around
         us. As simple and fundamental as hearing is to the majority of us, it is very easy
         to take for granted that it’s actually a pretty complex process. The ear itself is
         a very impressive organ: we can hear across ten octaves of sound. For comparison,
         we can see across less than one octave of light. The range from the softest sound
         we can hear to the loudest we can tolerate and the dimmest light we can see to the
         brightest we can tolerate is similar. But our ears can handle huge changes in sound
         much more quickly than our eyes can adjust to even modest changes in brightness. It’s
         a gift that we have the luxury to take this impressive sense for granted. When hearing
         loss happens, though, the value of the gift becomes much more obvious.
      

      
      In this chapter, we consider what it might be like to have hearing loss, how hearing
         loss is defined, and what are the causes in children. Some of the material in this
         chapter gets a bit technical, particularly when I talk about the parts of the ear
         that can be affected, and the kind of hearing loss that results. If any of the material
         creates more questions than answers, I encourage you to bring these questions to someone
         knowledgeable about the medical aspects of hearing. Most healthcare providers welcome
         the opportunity to teach, especially when there are specific questions that can help
         improve communication between the family and providers. Bridging the knowledge gaps
         between members of the team taking care of a child with hearing loss helps to focus
         interventions on being family-centered.
      

      
      What Is It Like to Have Hearing Loss?

      
      It can be hard to thoroughly understand what it’s like to have hearing loss, unless
         you have hearing loss yourself. Plugging your ears with your fingers barely gives
         a “mild” hearing loss, and having no hearing (e.g., “profound” hearing loss) is the
         far opposite end of that range; there is a very large range of hearing sensitivity
         in between. Even for people who have hearing loss, each person experiences his or
         her hearing loss uniquely: this is because the ear is a doorway for meaningful sound
         to reach the brain. We actually hear with our brains, more than we do with our ears.
      

      
      Differences from unique experiences acknowledged, there are similar challenges for
         people with similar degrees of hearing loss. Contrary to common knowledge, the degree
         of hearing loss isn’t described as a percent of loss; there’s no “50 percent hearing
         loss.” Instead, hearing loss is defined by categories according to the expected difficulty
         hearing and understanding speech. In order of increasing degree of difficulty, hearing-loss
         severity is described as: mild, moderate, severe, and profound. Hearing loss often
         affects different pitches to different degrees. That is, hearing loss might be more
         mild in lower pitches (think of the keys on a piano on the left side of the keyboard)
         and more severe in the higher pitches (such as the piano keys on the right side of
         the keyboard). Hearing loss might be less severe in one ear and more severe in the
         other. Also, just because a sound is loud enough for the person with hearing loss
         to hear, that does not mean the brain is able to make sense of the sound.[1] 
      

      
      Hearing loss interferes with the ear’s ability to provide the brain with access to
         the meaningful sounds of speech. How much interference depends how much hearing loss,
         and what pitches are affected. When hearing loss affects the higher pitches more than
         the lower pitches, as it often does, vowel sounds (a, e, i, o, u) are more audible
         than consonant sounds (for instance, f, th, p, k, h). The result might be like the
         teacher’s voice in Charlie Brown cartoons (“Wah, wah-wah, wah-wah”): the person with
         this hearing loss can tell a person is talking, but not be able to understand what
         was said.
      

      
      Let’s take a visual comparison of hearing loss. In figure 2.1 below is a sentence,
         repeated, starting with “profound” loss of access to the words, followed by “severe,”
         then “moderate” then “mild.” For sake of sharing this experience with me and all readers,
         pull out a bookmark or index card, and cover all the examples, and slide it down to
         reveal only one more example at a time, starting from the top.
      

      
      With a profound loss, there is essentially a blank space. The period is left at the
         end to offer a little guidance where that sentence ends. In the severe loss example,
         the letters of the words are so faint that you might not be able to make out that
         there are words. Unless your lighting is extremely good and your eyesight is excellent,
         you probably cannot read the words, or even tell there are words there. In the moderate
         loss, some of the letters are dark enough against the white page for you to make out
         there are words, and some idea where words start and the next begins. But likely you
         can’t read the sentence and understand it. In the mild loss visual example, if your
         eyesight and the lighting is adequate, you can make out most of the letters, but not
         all. Perhaps you can piece together the meaning of the sentence, filling in the gaps
         where some of the consonant sounds are still too faint to make out. If this sentence
         were part of a paragraph, and you followed the gist of that paragraph (even though
         the whole paragraph would have words with blanks in them), you could probably understand
         everything. Finally, the normal example clarifies all the letters. At what “severity”
         of loss of visual input were you able to correctly identify all the letters in each
         word?
      

      
         Visual analogy of hearing loss, with no background “noise”

         

      

      The example above has no background “noise” to interfere with the contrast between
         the letters and the blank page. This is like having a hearing loss, and listening
         to the sentence spoken in a quiet room. If there is some background interference,
         it can make the letters more challenging to decipher.
      

      
      In this next example, I’ll add some visual “noise” to another sentence, repeated,
         from profound loss to normal (figure 2.2). The “noise” in this example includes both
         background random noise (like the noise from an air conditioner or noisy radiator)
         and random sentences unrelated to our target sentence in our example. The random noise
         and visual “babble” are both distracting, and make it harder to make out the words
         of our target sentence. You’ll also notice the severity of the loss affects both the
         target sentence and the noise, but even so, the loss of contrast between the target
         sentence and the background noise make it much harder to make out “moderate” and “mild”
         than in the first example above (with no background noise). Use your bookmark or index
         card again to reveal only one more example at a time, starting from profound loss.
      

      
         Visual analogy of hearing loss, with added background “noise”
            

         

      

      If your vision and reading abilities are normal, you should have been able to read
         the “mild” loss example with no background noise, and perhaps the moderate loss example.
         In the background noise example, it was probably too hard to read anything but the
         normal example. However, you probably could read the normal example with only a little
         difficulty.
      

      
      When a person has hearing loss, no one else around them automatically knows. Since
         most people (especially children and young adults) have normal hearing, we all expect
         people we talk with to have hearing in the “normal” range. Even in significant background
         noise, people with normal hearing can follow along (just like in our “normal” visual
         example with background noise). Consider the disconnect that would likely happen if
         your expectations were that the person you are talking with had normal hearing, but
         instead they had a moderate hearing loss. She would catch some of what you said, but
         certainly not all. If it’s quiet, and she asks you to repeat yourself and she focuses
         and thinks really hard, she will probably be able to figure out what you said. And
         that would be exhausting, over time. Since it’s so exhausting to try to keep up, most
         people with this degree of (untreated) hearing loss try to fill in the gaps (and often
         guess wrong) or try to dictate the conversation. People having the conversation with
         them will most likely mistake the inappropriateness for something other than hearing
         loss: he isn’t paying attention to me; he isn’t very bright; he is very bossy and
         boisterous. It is a sad irony that the attempts the person with hearing loss will
         make to stay engaged can drive others away.
      

      
      If the person had a mild hearing loss, and it was quiet, likely she could keep up
         with the conversation more easily, and it would be less taxing than for the person
         with moderate hearing loss. If the person had a severe or profound hearing loss, she
         might follow if she is especially good at speech-reading (i.e., lip reading) and using
         visual cues to catch the meaning; but it is unlikely hearing is adding anything to
         her ability to follow what is spoken. If it’s noisy, even the person with mild hearing
         loss would probably be incapable of following, and asking for you to repeat yourself
         would yield the same challenging attempt to understand . . . which would quickly become
         too frustrating to keep trying to talk, for both of you.
      

      
      If the person with hearing loss doesn’t get help to hear better, this disconnect and
         frustration would naturally be very isolating. In speaking with young, successful
         adults with hearing loss, the scariest part of their experience with hearing loss
         is the isolation they feel when they can’t keep up with a conversation, when everyone
         else (with normal hearing) takes for granted how easy it is for them to decode the
         conversation. When a large group of people socialize together (think of a Super Bowl
         party at home or at a bar), it’s typically quite noisy and there is rapid change of
         topics from one conversation to another, with multiple, unrelated conversations happening
         at the same time. The same is true at many holiday parties and family get-togethers.
         A person with hearing loss, who finds it difficult to follow a single conversation
         with only a little background noise, would find these big social events incompatible
         with his listening ability (but not his ability to add to the conversation, if only
         he had the means to do so). And so, even though he is surrounded by people, he is,
         in essence, by himself. Isolated.
      

      
      It’s no wonder, then, that people with hearing loss prefer smaller social groups and
         often have a small circle of close friends. Many people (normal hearing or not) prefer
         a few very close friends; other people who have a natural gregariousness to them might
         want to be the “life of the party” and socialize with as many people as possible.
         For young people with hearing loss who have a natural “life of the party” spark in
         them, their hearing loss might force them into socializing in a way that doesn’t match
         with a naturally outgoing nature. It is also no wonder that many people with hearing
         loss get married to someone who also has hearing loss, particularly those who identify
         culturally with the Deaf community (using American Sign Language and typically do
         not use hearing as part of navigating their lives). The circle of friends and acquaintances
         may well be considerably smaller for the person with hearing loss than for a peer
         with normal hearing; but within the smaller circle, each member finds solace from
         the isolation.
      

      
      So far in this chapter, the impact of hearing loss has been described using visual
         examples for a person who has long been a fluent communicator (you, the reader, are
         fluent enough in written English to read this book). With a lifetime of using English
         behind you, you can fill in many gaps in understanding. We all do this routinely,
         every day, without even realizing it. Let’s turn attention then to a child with hearing
         loss; specifically, a child who has not yet learned language. Maybe a reasonable analogy
         would be for an adult who is fluent only in English trying to learn to read Italian
         with all the consonants faded, relative to the vowels. It would be insurmountably
         challenging for most of us.
      

      
      In a child with just about any degree of hearing loss, learning to decode the pops,
         squeaks, and hums that make up the sounds of spoken language is equally insurmountably
         challenging if the hearing loss goes undetected or the hearing loss is detected, but
         appropriate intervention isn’t accessed. The brain is primed for language, but the
         door bringing the meaningful sound to the brain is too closed for language to be acquired
         naturally. And just like in the example above, the expectation is that hearing is
         normal, and so a disconnect happens between the expected outcome (learning to talk)
         and reality (speech delay). This disconnect results in the child being unable to express
         increasingly complex thoughts as her brain matures and her wants, needs, and personality
         become more mature as she grows from an infant into a toddler. The inability of children
         with hearing loss to express themselves very often means behavioral challenges (think
         inconsolable and unreasonable toddler freaking out, often) and interference with family
         relationships.
      

      
      Different Types of Hearing Loss

      
      Similar to there being different degrees of hearing loss severity, there are different
         types of hearing loss. To understand the different types of hearing loss, first we
         need to understand the basic parts of the ear. Figure 2.3 is a picture of the ear,
         which has three major sections: the outer ear, the middle ear, and the inner ear.
         The outer ear is made of the pinna (“PINN-uh”; the part of the ear on the side of
         our head) and the ear canal, ending with the eardrum. The middle ear is made of an
         air-filled pocket on the other side of the eardrum and the three smallest bones in
         our body (the ossicles: the malleus, the incus, and the stapes) and ends with the
         base (the “footplate”) of the stapes, last and smallest of the three ossicles. The
         inner ear is made of the cochlea, the vestibule, and the semicircular canals. The
         cochlea is quite small: it’s roughly the size of a green pea, and is coiled up like
         a snail shell. The cochlea is where the sound that comes in from the outer ear and
         goes through the middle ear gets turned into nerve signals, which are sent to the
         brain by the auditory nerve; in essence, the cochlea “hears” and the brain “listens.”
         The outer and middle ear is a pathway for the sound in our environment to get to our
         cochlea. The other parts of the inner ear (the vestibule and semicircular canals)
         participate in our balance system, specifically by telling the balance centers in
         the brain the position of our head (Are you looking up or down?) and if we are moving
         (Are you spinning around, or moving straight ahead?). In children, the balance system
         is very important for learning to walk (as well as hitting many other gross motor
         milestones).
      

      
         Parts of the ear (copyright Boscorelli)

            Copyright Boscorelli/123RF.com

         

      

      There are two main types of hearing loss: conductive (“con-DUCK-tiv”) and sensorineural (“SENSE-ory-NOO-ral”). A conductive hearing loss blocks sound going through the outer
         and middle ear from getting to the cochlea at the same loudness level (that is, intensity).
         A conductive hearing loss can be caused by something as simple as a plug of earwax
         completely blocking the ear canal. This acts like an earplug, and could drop hearing
         from normal into the mild hearing-loss range. As expected, this kind of hearing loss
         is temporary, and is easily treated by removing the earwax. Another very common cause
         of conductive hearing loss in children is the fluid that builds up inside the middle
         ear when there is an ear infection. This fluid might be thin and watery (think of
         a runny nose, with clear nasal discharge) or could be thick mucous (think of nasal
         discharge from a sinus infection). The hearing loss resulting from fluid is often
         mild, but could be in the moderate hearing-loss range. It is temporary, acting like
         an earplug (or “hearing underwater”) while the fluid is there. Once the infection
         clears up, the fluid should clear up too, and hearing improves. In 10 percent of children
         under the age of four years, they get enough ear infections that their hearing fluctuates
         from normal to mild hearing loss often enough that it interferes with them consistently
         hearing all the speech sounds, and can cause a speech delay.[2] Ear infections are most common in children aged eighteen months to two-and-a-half
         years, and become much less common in children aged seven years and up. Not all ear
         infections result in the classic symptoms of fever, ear pain, loss of appetite, irritability,
         and obvious hearing loss. Sometimes, the body’s immune system (and/or antibiotics
         used to treat the infection) succeed in killing the bacteria causing the infection,
         but the fluid lingers. Fluid might be present without there being pain or fever, and
         so the fluid can cause a (temporary) hearing loss that goes undetected. The American
         Academy of Pediatrics has issued recommendations for when a child with ear infections
         should be referred to an ear, nose, and throat physician (an “otolaryngologist”) for
         consideration of more aggressive medical treatment of ear infections (http://pediatrics.aappublications.org/content/early/2013/02/20/peds.2012-3488).[3] 
      

      
      These common examples of temporary causes of conductive hearing loss (earwax impaction
         and fluid from ear infections) can interfere significantly with a child’s hearing
         ability. Conductive hearing loss makes all sound quieter: louder sounds are made softer,
         and quieter sounds are made even quieter (and easily too soft to be heard). This is
         particularly problematic in children in early elementary school, when ear infections
         are still relatively common and children are learning the fundamentals of reading
         and writing. Lingering middle-ear fluid causes a mild hearing loss, and this mild
         hearing loss causes the distance over which the child can hear to get much smaller
         than when the child’s hearing is normal. For instance, a child with normal hearing
         can adequately hear a teacher from twelve feet away, as long as the classroom is quiet.
         A child with a mild conductive hearing loss might need to be no further than three
         feet away from the teacher in order to adequately hear the teacher.
      

      
      Most of the time, children are not born with a conductive hearing loss. In the relatively
         rare event a child is born with conductive hearing loss (that is, their hearing loss
         is “congenital”—that is, “present at birth”), it is because of a structural issue
         with the outer or middle ear, or both. The ear canal might not have fully formed during
         pregnancy, or may not have formed at all. This is called “ear canal atresia” or an
         “atretic ear canal.” Sometimes, children with ear canal atresia also have incompletely
         formed pinna. When the pinna is not completely formed, this is called “microtia.”
         Most of the time, one ear is affected and the other ear is unaffected. Sometimes,
         both ears are affected, but one ear is more obviously affected than the other. If
         the outer ear is incompletely formed, it is common for the bones of the middle ear
         to also be incompletely formed. During my career as a pediatric audiologist, I have
         seen two children (we’ll call them Karen and Arthur) who were born with microtia and
         atresia on one side (that is “unilateral”), but had “bilateral” (that is, both ears)
         hearing loss. The side with the incompletely formed pinna and ear canal had the attention
         of all the care providers, and as one would expect, the obviously incompletely formed
         side had significant hearing loss (in both cases, the degree of hearing loss in the
         obviously affected ear was moderate-to-severe conductive hearing loss). However, in
         the other ear, with the normal-looking pinna and ear canal, there was incomplete formation
         of the ossicles, and a mild-to-moderate conductive hearing loss existed. In one child,
         Karen, the hearing loss in the “better” ear was not discovered until she was sixteen
         months old, when she came to see me as part of her overall evaluations to help her
         care team advise the family what could be done for her “poorer” ear. She had not had
         a newborn hearing screening, since it was obvious she would not pass the screening
         in the ear with microtia and atresia. Unfortunately, her medical team assumed that
         meant hearing in her nonatretic (well-appearing ear) was normal, and so the hearing
         screening (and follow-up hearing testing) were deferred while attention was given
         to figuring out if any other organs had problems. In the second child, Arthur, his
         bilateral hearing loss was diagnosed in his first few weeks of life, as he saw me
         for hearing evaluation after not passing newborn hearing screening in either ear.
         While we aren’t covering hearing loss treatment in this chapter, I’ll divulge: both
         children were fitted with a hearing aid in their more completely formed ear within
         weeks after diagnosis of hearing loss in both ears. Karen’s spoken language came along
         very quickly after being fitted with amplification, since her cochlea on that side
         had always been good, and she had been able to hear her own vocal sounds inside her
         head all along. Now she heard outside her head much better, and her brain made good
         sense of those sounds and this supported her acquisition of spoken language. Arthur
         was still quite young when he started using the hearing aid in his more completely
         formed ear, and he had several other medical challenges. While these other medical
         challenges took first priority (over his speech development), he has made good progress
         with spoken language as of the time of this book’s writing.
      

      
      When there is a congenital “permanent” conductive hearing loss (that is, conductive
         hearing loss due to incomplete formation of the outer and/or middle ear), the cause
         is often unknown. Sometimes it happens without any other organs or systems in the
         body being affected, and sometimes the incomplete ear formation happens along with
         other systems forming incorrectly. When other systems are involved, the child may
         be diagnosed with a “syndrome” (which is simply the medical term for a condition where
         two or more of the body’s systems are not working correctly and they share the same
         root cause). A syndrome might be a chance happening, and not a trait inherited from
         either parent. Other times, the syndrome might be inherited through the genes from
         one or both parents. If the syndrome is due to genes the child inherited, there is
         a chance of them passing those genes to any of their children. Regardless of the cause
         of the permanent conductive hearing loss, just how permanent the loss is depends in
         part on whether or not the structural issues can be addressed at some point by surgery
         to improve the function of the affected part of the ear. We will discuss this more
         extensively in chapter 6.
      

      
      Hearing loss stemming from an issue with how well the cochlea works is termed sensorineural
         hearing loss. A somewhat antiquated, but still occasionally used, term for sensorineural
         hearing loss is “nerve deafness.” Later in this chapter, we’ll discuss hearing loss
         due to problems specifically with the auditory nerve; the hearing loss resulting from
         an issue with the auditory nerve is distinctly different from the hearing loss resulting
         from issues with the cochlea. Cochlear hearing loss is also distinctly different from
         conductive hearing loss. A plug of earwax, or hearing underwater due to middle-ear
         fluid, affects soft through loud sounds pretty much the same: it makes all sound quieter
         by the same amount (that is, by the amount of hearing loss: typically, a mild decrease
         in audibility). When a person has sensorineural hearing loss stemming from a problem
         with the cochlea, sounds that are above the threshold of hearing (that is, sound that
         is louder than the softest sound he or she can hear) are just as loud to the person with hearing loss as a person with normal hearing. Sounds that are
         near the threshold of hearing are much softer to the person with hearing loss than
         the person with normal hearing. Sounds that are below the threshold of hearing simply
         aren’t there for the person with hearing loss. A visual example of a conductive hearing
         loss would be like all letters in the words being printed dimmer by the same amount.
         In a sensorineural hearing loss, some letters are just as dark as in the “normal”
         sentence example while others are very dim and some are absent.
      

      
         Visual analogy of mild to moderate sensorineural hearing loss

         

      

      Actual audio examples of conductive and sensorineural hearing loss are available through
         simulation software. These simulations are of varying accuracy, so it is best to seek
         guidance from reputable sources. I have several examples of conductive and sensorineural
         hearing loss on my practice’s website (www.bosaudconsult.com).
      

      
      Who Has Permanent Hearing Loss, and Why?

      
      Sensorineural hearing loss is most often permanent, rather than temporary. In adults,
         the number-one cause of hearing loss is aging, followed by chronic exposure to high-level
         noise. Hearing loss is the third most common chronic health condition in people over
         the age of sixty-five years, more common than diabetes and heart disease. In newborns,
         permanent sensorineural hearing loss is present in about three of every one thousand
         babies in developed countries, like the United States (it’s more common than this
         in the developing world).[4] Three out of a thousand may not sound like a very big number, but is the most common
         congenital sensory challenge (markedly more common than low vision) and far more common
         than many other significant health conditions present at birth, such as cleft lip
         or palate, Down syndrome, and metabolic disorders. For frame of reference, roughly
         six babies per one thousand are born extremely premature (less than twenty-eight weeks
         gestational age).[5] Half of all babies born with hearing loss have no indications for hearing loss, or
         any other medical issues. This half of babies born with hearing loss are born full-term,
         healthy, and have the usual thirty-six- to forty-eight-hour stay in the hospital before
         going home with parents. Ninety percent of children born with hearing loss have parents
         with normal hearing, and there is no history of childhood permanent hearing loss.
         It is especially important for this group of healthy children that newborn hearing
         screening be completed prior to the baby leaving the hospital, since this is the group
         of children most at risk for hearing loss going undetected until the child is a toddler.
         These children also have no other medical or developmental issues that would hold
         them back from achieving their full social, emotional, and educational potential,
         and so perhaps they stand to benefit the most from early detection of hearing loss.
      

      
      For the other half of babies born with hearing loss and medical problems, many of
         them are born prematurely, have breathing problems, have low birth weight, and may
         have infections that must be treated aggressively. Most often, these babies will be
         treated in a neonatal intensive care unit (NICU), which is a specialized care facility
         for newborns within hospitals. Once these babies recover and are discharged home,
         they are referred to as “NICU graduates.” Hearing screening and hearing-loss intervention
         understandably takes a back seat to more pressing, life-threatening medical problems
         when the baby is in the NICU. However, hearing loss is much more common in NICU graduates
         than in babies without medical problems; it is estimated that one to two out of one
         hundred NICU graduates have hearing loss (nearly ten times as common as the three
         per one thousand in the well-baby group).[6] Once the baby being cared for in the NICU is “out of the woods” and medical care
         turns from “rescue” and into “recovery,” these children also tend to make exceptional
         developmental strides despite their hearing loss, with appropriate intervention. NICU
         graduates with hearing loss tend to differ from those babies with hearing loss born
         full-term and healthy, as the children who had a challenging start to life are often
         already well connected with the medical community. Addressing the diagnosis and intervention
         for hearing loss either becomes part of the “whole package” or takes a back seat to
         the other, ongoing medical concerns.
      

      
      The most common cause of permanent, sensorineural hearing loss in healthy newborns
         is genetic inheritance from both parents.[7] Specifically, there are genes (the “Connexin” genes) that are responsible for making
         the cochlea manage the correct concentration of potassium (a nutrient the cochlea
         needs to work correctly). If one parent carries a gene that cannot correctly code
         for the system that is needed to manage nutrient concentration in the cochlea, but
         the other parent does, then the child will have cochleas that do their job. If both
         parents carry this aberrant gene and it is passed along to the child, then the child’s
         genes encode a system that cannot correctly manage potassium concentrations. The end
         result is a child whose cochleas don’t work very well, but the child is expected to
         be otherwise very healthy.
      

      
      Another fairly common cause of congenital, sensorineural hearing loss is a viral infection
         picked up while the mother was pregnant. It is estimated that 1 percent of all babies
         are born after their mother contracted cytomegalovirus (“SEYE-toe-MEGALO-virus”; abbreviated
         CMV) for the first time while pregnant. CMV is very common, with around 40 percent
         of adults carrying the virus.[8] Typically, when first contracting the virus, it makes us a little under the weather,
         like we have a cold. Once you catch it and your body fights off the infection, you
         carry the virus for the rest of your life, but it can’t affect you anymore. CMV infection
         is only truly concerning when a mother who is pregnant never had CMV before, and contracts
         the virus during pregnancy. CMV infection during pregnancy can cause the loss of the
         pregnancy, or cause the baby to be born prematurely. Sometimes (5 to 10 percent of
         the time) the baby with congenital CMV is born ill and requires NICU care. Most often,
         the baby is born otherwise healthy, but may have developmental challenges that become
         apparent during childhood: sensorineural hearing loss, cognitive impairment, vision
         impairment, and seizure disorder, for instance. In fact, sensorineural hearing loss
         is the most common problem that can arise from congenital CMV.
      

      
      An unfortunate aspect of congenital CMV infection is that if the child develops sensorineural
         hearing loss, it is not always present immediately at birth. In fact, in children
         who end up having sensorineural hearing loss due to congenital CMV infection, half
         of them have normal hearing at birth, with the hearing loss setting in months or years
         later. These “delayed-onset” hearing losses would be missed by newborn hearing screening,
         but still likely interfere with the child learning to talk. In fact, passing the newborn
         hearing screening can give the family and care providers a false sense of security!
         During my postdoctoral fellowship at Boston Children’s Hospital, my colleagues and
         I studied causes of delayed-onset hearing loss and timing of diagnosis; when a child
         had a hearing screening and passed, but had a delayed-onset hearing loss, the child
         wouldn’t be diagnosed and treated as early as those children who never had a hearing
         screening before going home from the hospital. Our interpretation was that passing
         a newborn hearing screening resulted in delayed diagnosis and intervention in children
         who have delayed-onset hearing loss. Just because a child passes the newborn hearing
         screening does not mean he or she is “vaccinated” against a future hearing loss.
      

      
      The American Academy of Pediatrics has a wealth of information about congenital CMV
         infection. A fact sheet about congenital CMV (prepared by a guru in congenital CMV
         infection, Dr. Susan Fowler of the University of Alabama) can be found at http://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/PEHDIC/Documents/CMV.pdf.
      

      
      There are many other reasons why a child’s hearing may change. While it is rare for
         a child to be born with normal hearing and then hearing decrease early in life, it
         can happen. It is fairly common for the hearing of a child born with hearing loss
         to progressively decrease. In addition to congenital CMV infection, other reasons
         hearing loss progresses includes significant breathing problems at birth (problems
         bad enough to require mechanical ventilation for more than five days), serious infections
         requiring aggressive use of a certain class of antibiotics (the “aminoglycoside” family
         of antibiotics), and subtle errors in the formation of the temporal bone where the
         cochlea and vestibular system organs reside in the skull.[9] The temporal bone is the part of the skull on the side of the head; it has cavities
         and channels running through it (some of which make up structures of the ear). If
         certain errors happen when parts of the baby’s ear and skull are forming in the womb,
         it can result in an ear with hearing loss, or with an ear with normal hearing but
         a predisposition to delayed onset and progressive hearing loss. These errors are collective
         termed “temporal bone malformations” and the ones that specifically affect hearing
         are Enlarged Vestibular Aqueduct (EVA) and Mondini malformation. These malformations
         are very subtle, and can’t be seen by looking at the baby or physically examining
         the head. They can only be identified on a high-resolution CT scan (a very powerful
         type of X-ray) or MRI of the side of the head.
      

      
      It is also possible that the baby’s ear can be injured, resulting in hearing loss.
         Hearing loss caused by high level sound, termed “noise-induced hearing loss” (“NIHL”)
         is very common in adults, but uncommon in babies. However, it can happen, and it is
         not clear if the baby’s ear is more susceptible to being damaged by high-level sound
         than an adult's. Quick rule of thumb: if it’s too loud to carry a conversation, it’s
         too loud for a baby to be in that noisy area.[10] Other injuries that are perhaps more obvious are from a head injury, particularly
         resulting in a skull fracture. Automobile accidents, falls from a height taller than
         the child, and unsecured furniture (bookshelves or televisions) toppling over when
         a toddler tries to climb up are common causes of skull fractures that can lead to
         permanent hearing loss. Last, while uncommon for an infant or very young child to
         need cancer treatments, the backbone chemotherapy drugs used to fight cancerous tumors,
         cisplatinum (“SIS-PLAT-in-um”) and carboplatinum (“CARBO-plat-in-um”), are toxic to
         the cochlea. It is extremely common for a child being treated for cancer to require
         frequent hearing tests to monitor hearing during chemotherapy treatment, in order
         to guide the oncologists (cancer specialists) in understanding the side effects of
         the cancer treatments. It is the oncologists’ dilemma, to have to rely on certain
         drugs to save a child’s life, but risk causing a permanent condition that can interfere
         with speech-language acquisition and impact quality of life.[11] 
      

      
      With advancements in hearing-test equipment that allows us to tease out how different
         parts of the ear function independently from the other parts, a hearing disorder called
         Auditory Neuropathy Spectrum Disorder (ANSD) has been identified.[12] This hearing disorder has actually always been around, but our ability to test for
         it came about in the 1990s. This disorder is also referred to as Auditory Neuropathy
         (AN) and Auditory Dys-synchrony (AD). Historically, hearing tests could determine
         how much conductive and how much sensorineural hearing loss was present. The sensorineural
         component of the hearing loss reflected everything from the cochlea up to the brain.
         With newer technology (namely, otoacoustic emissions and Auditory Brainstem Response,
         which we will cover in detail in chapter 3), audiologists can tease out what happens
         in the cochlea (the “sensory” part of sensorineural) and what happens above the cochlea
         (the “neural” part of sensorineural). In classic cases of ANSD, the middle ear and
         cochlea are working just fine, but the connection between the cochlea and the hearing
         nerve has a problem with it. The hearing nerve is supposed to fire in an organized
         fashion when the sound reaching the cochlea is loud enough. When ANSD happens, the
         nerve doesn’t fire in an organized fashion, and instead of a clear signal going from
         the ear to the brain, a very distorted and fuzzy signal travels up the nerves. The
         result is that sounds to a person with ANSD may be loud enough for them to hear, but
         the signal going up to the brain is too muddled for them to make use of it. This specific
         hearing disorder (actual “nerve” deafness) creates fairly significant challenges for
         intervention, because it is (most often) permanent, and the tests used to figure out
         the degree of hearing loss are not able to describe how severe the ANSD is impacting
         speech understanding. When working with a family to manage the impact of hearing loss
         due to ANSD, the audiologists don't have all the usual tools to guide his or her recommendations.
         This hearing disorder is the least common of the types of hearing disorders: it is
         estimated that one in ten children with profound hearing loss actually have ANSD,
         rather than a cochlear hearing loss. The causes are less well known than for cochlear
         hearing loss, but babies born at less than twenty-eight weeks gestational age (“extreme
         prematurity”) and those with high jaundice (significantly elevated bilirubin levels)
         are thought to be at greater risk for ANSD. While ANSD creates some complications
         to the audiologist figuring out how best to improve meaningful access to language,
         thankfully the hearing healthcare professions have enough experience now to make confident
         recommendations for fitting of devices to maximize hearing, and to support children’s
         acquisition of language, regardless of what type of hearing loss they have.
      

      
      The list of reasons for the cause of permanent childhood hearing loss is long, and
         many of the causes are dangerous to the whole child, not just his or her hearing.
         For the most part, when a sensorineural hearing loss is diagnosed, it is not amenable
         to medical or surgical interventions, and so is considered “permanent.” However, the
         hearing loss itself does not “hurt.” It is not physically painful. The hearing loss
         creates a potential barrier to communication, and it is typically an invisible barrier.
         The good news is that clinical science has found exceptionally good techniques for
         screening for hearing loss at any age, diagnosing the hearing loss at any age, and
         providing timely intervention to break down the potential communication barriers.
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      Chapter 3

      How Hearing Is Tested in Infants and Young Children

      
         
         
         
         
      

      
      In this chapter, we detail the goals of early detection of hearing loss and what constitutes
         “early.” There are several different ways hearing can be tested, and the abbreviations
         for all these different tests are like alphabet soup. In this chapter, we focus on
         how the different kinds of hearing tests are conducted, and why they are important.
         Finally, we go through what the test results mean and how they are used to direct
         next steps.
      

      
      It is now standard of care for babies to have their hearing screened by the age of
         one month, those with hearing loss diagnosed with the condition by three months of
         age, and intervention to break down the communication barriers by six months of age.
         In addition, monitoring children for signs of hearing loss and timely identification
         and intervention of delayed-onset hearing loss is another core principle of the currently
         accepted standard of care. These principles of “1-3-6” (the age, in months, by which
         a child has been screened, diagnosed, and received intervention for hearing loss)
         have been driven by the most recent position statement (2007) of the Joint Committee
         on Infant Hearing (JCIH).[1] The JCIH is an active working group, made of representatives from several professional
         organizations (including pediatrics, ENT, audiology, speech-language pathology, and
         deaf education) as well as representatives from the Deaf community, state and federal
         health and welfare agencies (including the US Centers for Disease Control and Prevention),
         and supporting academic institutions. They are charged with providing interdisciplinary
         leadership in establishing policy that guides standard of care for diagnosis and intervention
         for childhood hearing loss, based on periodic review of advancements in research and
         technology. Long story short: when someone says “they say this is how things should
         be done for babies with hearing loss,” the JCIH is the “they”—the group of experts who set the bar for how to do things the right way.
      

      
      The JCIH was first formed in 1969 based in large part on the tireless efforts of Dr.
         Marion Downs, the pioneering pediatric audiologist.[2] Dr. Downs developed techniques for screening newborns via noise makers and observing
         their behavioral responses in the early 1960s. It is now understood that even newborns
         with normal hearing do not reliably show how good their hearing is; that said, Dr.
         Downs’s efforts were the first time anyone had tried to identify hearing loss in babies
         this young. Concurrently, she promoted the fitting of hearing aids to babies with
         hearing loss as young as six months of age, at a time when most children with hearing
         loss were not diagnosed with hearing loss and fitted with hearing aids until they
         were two to three years old. At the time, skeptics considered intervening earlier
         than this a fool’s errand. Over time, research has validated Dr. Downs’s groundbreaking
         theories, that early diagnosis and intervention is possible and this results in markedly
         better outcomes than waiting until the child is a toddler. Dr. Downs received numerous
         awards and recognition, including the Marion Downs Hearing Center at the University
         of Colorado Medical Center named in her honor, as well as two honorary doctoral degrees.
         She passed away on November 13, 2014, at the age of one hundred; she will be remembered
         as the driving force behind universal screening of newborns for hearing loss to provide
         timely and appropriate intervention (www.mariondowns.com).
      

      
      Newborns do alert to sound, and can even turn their heads to the side where a sound
         is presented. They quiet to their mother’s voice, which is not surprising, since they
         have been listening to their mother’s voice from inside the womb since they were only
         twenty weeks gestational age.[3] But they don’t do this consistently. At least, not consistently enough to use a newborn’s
         behavior to tell what he or she can and cannot hear. But our ears, nerves, and brain
         give off tiny signals when hearing “happens,” and these can be observed and recorded
         using very sensitive test equipment. This observation and recording is an “objective”
         test of the function of hearing. In the early 1990s, it became technically feasible
         to perform this test of nerve signals associated with hearing on a broad scale (that
         is, for all newborns). In 1994, the JCIH published a position statement calling for
         the universal screening of newborns via objective test measures.[4] What is considered “standard of care” by JCIH has been updated twice since, to clarify
         how and when screening (and diagnosis and intervention) should happen. In 2014, newborn
         hearing screening is a mature public health initiative, achieving relatively universal
         provision throughout the United States and many developed countries. In many states
         in the United States, more than 95 percent of newborns are screened for hearing loss
         before they go home from the birth hospital. Early diagnosis and intervention isn’t
         there yet, though. Areas still in need of improvement are the diagnosis of hearing
         loss by age three months, and intervention by age six months.[5] 
      

      
      A screening is just that, though: a screening. It is a quick test designed to raise suspicion that further, more detailed testing
         is needed to uncover true hearing abilities. Either they “pass” the screening (and
         don’t need further testing), or they “refer” for further testing. Often, screening
         tests are reported as “pass” or “fail.” However, “fail” is an incorrect way to say
         it (you don’t “fail and refer for testing,” you simply “refer for testing”). Additionally,
         the word “fail” carries with it such a negative emotional burden for new parents.
         “Your baby failed” is neither technically correct, nor a positive and motivating thing
         to say to parents. The vast majority of parents of children with hearing loss I have
         spoken with about this topic have said they had a bad experience with being told their
         baby didn’t pass the hearing screening. Often, the results were communicated in a
         way that downplayed the importance: “Don’t worry, it’s probably just fluid.” Other
         times, the parents are told in a way that totally freaked the parents out, prematurely
         (and unnecessarily): “Well, since he failed he might need a hearing aid.” Both extremes
         are remembered with bitterness by parents of children who went on to be diagnosed
         with hearing loss. A better way parents could be told their baby didn’t pass the screening
         might be like this: “Your baby didn’t pass the hearing screening, so we don’t know
         how good the baby’s hearing is yet. We’ve scheduled an appointment with an audiologist
         in three weeks, where they’ll do the testing needed to find out just how good his
         hearing is.”
      

      
      A screening is not meant to give all the answers right away; further specialized testing
         is necessary to determine how good hearing is when a newborn doesn’t pass the hearing
         screening in one or both ears. In reality, roughly one in twelve newborns who don’t
         pass a hearing screen in one ear but pass in the other end up having hearing loss
         (sometimes hearing loss in both ears, despite that they screen in only one ear). One
         in three newborns who don’t pass the hearing screening in both ears end up having
         hearing loss (very often, in both). In total, between the one-ear refers and bilateral
         refers, roughly one of every five who don’t pass the screening have hearing loss.
         So, four out of five have normal hearing, but the screening doesn't show how good
         the hearing really was. Chances are, if a baby doesn’t pass the hearing screening
         (in either or both ears), the baby turns out to have normal hearing. But the odds
         are not so favorable that follow-up testing can be skipped, or can wait until the
         baby is much older.
      

      
      While more than 95 percent of newborns are screened in most states in the United States,
         less than 60 percent of those who don’t pass the hearing screening are seen for the
         specialized testing necessary to determine how good their hearing really is. The 40+
         percent who refer on the hearing screening and aren’t seen for further testing might
         have permanent hearing loss. In fact, odds are that one in five will have hearing
         loss, and this one-in-five who referred on the hearing screening but didn’t get follow-up
         testing will be missed and won’t receive timely intervention. These babies might as
         well not had the hearing screening in the first place! One would expect when the baby
         becomes a toddler with speech delay, further evaluations will be explored, and a diagnosis
         and intervention will occur between the ages of two and three years (as was the case,
         historically, before Dr. Downs challenged the status quo in pediatric audiology).
         Efforts and funding toward improving follow-up testing for newborn-hearing-screening
         refers have determined a few reasons why babies who don’t pass the screening are “lost
         to follow-up.” The distance to travel to a qualified audiologist to perform the testing
         and follow-up care has been shown to be a reason some babies are lost to follow-up.
         Additionally, when mothers receive some form of state assistance (such as Medicaid
         or subsidized housing), or mom’s native language is not English, chances go up that
         the baby is lost-to-follow-up. These children who are born into less economic opportunity
         are perhaps the most in need of timely diagnosis and intervention, as their family
         support network has less capacity to advocate for their needs. While increasing economic
         opportunity and access to English-language learning might be beyond the purview of
         the JCIH, increasing the number of pediatric audiologists qualified to provide the
         specialized testing for newborn hearing screening refers is an attainable goal in
         the near future. Efforts to increase access to qualified pediatric audiologists has
         received some successes in recent years, primarily through appropriate funding to
         government agencies, such as Maternal and Child Health (MCH), the National Institute
         on Deafness and other Communication Disorders (NIDCD, one of the National Institutes
         of Health), and the Centers for Disease Control and Prevention (CDC).
      

      
      How Is Hearing Tested in Infants and Young Children?

      
      If newborns and very young children can’t reliably show us how good their hearing
         is, how is their hearing tested? Earlier in this chapter, the term “objective hearing
         test” was introduced. In reality, all hearing tests have elements of “objectivity”
         (just the facts) and “subjectivity” (a person’s interpretation of those facts). The
         objective hearing tests are really tests that don’t require the person being tested
         to actively participate. One “subjective” hearing test we all know is the fundamental
         way hearing is tested: raise your hand when you hear the beep. Most of us had this
         hearing test done in elementary school, or in our primary care doctor’s office when
         we were children. This kind of “listen for the beeps” test has a fair amount of objective
         facts controlling how the test is done: the beeps are carefully controlled for the
         frequency (which our brains register as pitch) and intensity (which our brains register
         as loudness), and the person being tested raises his or her hand (the fact they give
         a response shows they admit to hearing the sound). But, this kind of test is a “behavioral
         hearing test,” and requires the active participation of the person being tested. A
         person could choose to not participate (for instance, if he is trying to fake a hearing
         loss), or might not be able to participate (for instance, the instructions for how
         to respond are given in a language she doesn’t speak and she doesn’t understand what
         she is supposed to do). In pediatric audiology, we don’t expect a child younger than
         five years old to be able to keep his or her attention long enough to reliably raise
         his or her hand in response to the tone on the “beep-test.” Listening for soft beeps
         and raising your hand every time you hear them gets boring, quickly. Pediatric audiologists
         have developed techniques to teach children to give a reliable behavioral response
         to a sound they can hear by giving carefully timed rewards for correct responses (a
         technique psychologists define as “conditioning”). An experienced pediatric audiologist
         can condition a child as young as six to eight months of age to reliably respond to
         even the softest sounds they can hear. At younger than six to eight months, it is
         not expected a child can reliably participate.
      

      
      Recall in chapter 1 and earlier in this chapter, one of the principles of JCIH’s standard
         of care is to diagnose congenital hearing loss by age three months. Since the three-month-old
         can’t be conditioned to give reliable behavioral responses, the pediatric audiologist
         uses objective test techniques to estimate what the child would show behaviorally, if the child were old enough to participate in a behavioral hearing
         test. Technology to objectively estimate hearing ability was developed in the late
         1970s and through the 1980s, and made its way into mainstream pediatric audiology
         clinics in the 1990s (on the coattails of the JCIH 1994 position statement calling
         for objective hearing screen for all newborns). The two main tests that objectively
         estimate hearing are Auditory Brainstem Response (ABR)[6] and otoacoustic emissions (OAEs; pronounced “OH-TOE-acoostic E-missions”).[7] ABR is a very special kind of electroencephalogram (EEG—brain wave measurement).
         The ABR is also called Brainstem Auditory Evoked Response (BAER) and Brainstem Auditory
         Evoked Potentials (BAEP) by certain medical professionals; these are all the same
         test, just a different name.
      

      
      OAEs are tiny sounds created by the cochlea, and can be measured in the ear canal
         with very sensitive microphones; these sounds can be caused by playing carefully constructed
         sounds into the ear canal, and measuring what the cochlea sends back. If OAEs are
         present, it gives good evidence the cochlea is normal, or at least near-normal. The
         ABR measures tiny electrical signals from the auditory nerve and “nerve checkpoints”
         up the brainstem (which is the part of the brain that sits just above the spinal cord).
         Carefully constructed sounds played to the ear cause the nerves to “fire” (give off
         electricity), and the nerve firings can be recorded by sensors (“electrodes”) placed
         on the head of the person being tested. If the sound can be heard, the nerves fire.
         If the sound can’t be heard, the nerves don’t fire. The readings presented on a computer
         screen to the audiologist are squiggly lines that have characteristics the audiologist
         has been trained to identify and interpret as true nerve responses. Hence, there is
         some subjectivity in performing the ABR; specifically, reading the ABR takes experience
         and mentoring before an audiologist can accurately conduct this test with confidence.
      

      
      The good thing about the ABR and OAE signals is they don’t require the active participation
         of the person being tested, and they don’t hurt. But they do require passive participation; that is, these signals are so small that moving around wipes out the
         tiny electrical signal from the nerves when an ABR is being performed, and vocalizations
         (e.g., crying, squeals) wipe out the tiny OAE sounds from the cochlea. For this reason,
         these tests are usually done while the baby is asleep. In a baby under age six months,
         getting him or her to take a nap for an hour or more is a reasonable expectation as
         long as the timing of the test is reasonably close to the baby’s naptime. The ABR
         test takes between forty-five minutes and ninety minutes, depending how quietly the
         baby sleeps during this time and how easy it is to zero in on the softest sound that
         causes the nerves to fire. The OAEs usually take only a few minutes, but these tell
         us only “good” or “not so good” cochleas, and don’t tell us exactly how loud sounds
         have to be made for the baby to hear. The ABR is more valuable for estimating true
         hearing sensitivity, so quite often the audiologist opts to do the ABR first and save
         the OAEs for the end. The two tests complement each other, with the results of the
         two taken together to help explain how good hearing is, and if something needs to
         be done to help the baby’s access to communication. These two tests together as well
         are used to document if the type of hearing loss is actually ANSD. While not so common,
         it is necessary to look for ANSD in a child with hearing loss, as the recommendations
         and expectations are different if the hearing loss is due to a problem with the cochlea
         (sensorineural loss) compared to a problem with the connection to the nerve (ANSD).
      

      
      There is a third objective test that is done nearly every time a child is seen for
         any kind of hearing testing: a test called tympanometry (pronounced “TEM-pan-ahm-etry”).[8] This test takes only a few seconds (and also doesn’t hurt: it feels a little like
         a finger in the ear), and the person being tested can be awake, but should not be
         vocalizing (it’s very hard to get a good tympanometry measure on a screaming child,
         so the audiologist may have to repeat it over and over to catch a few seconds between
         cries). Tympanometry tells us if the eardrum and middle ear bones (the ossicles) are
         moving as they should. If they are not moving, then there is suspicion of a blockage
         (like fluid in the middle ear) contributing to any existing hearing loss. If there
         is fluid, we would expect there to be a mild hearing loss (at most, a moderate hearing
         loss) and we would expect it to be temporary. If tympanometry results suggest there
         is fluid, but the degree of hearing loss measured by ABR is more like a severe-to-profound
         hearing loss, then perhaps hearing will be better when the middle ear is clear, but
         it’s unlikely hearing will be all the way back up to normal. This is an example why
         the diagnosis of hearing loss is often a process, rather than an event. If there is
         fluid present on top of an underlying congenital sensorineural hearing loss, it may
         be unclear how severe is the permanent hearing loss until the fluid clears. Another
         reason the diagnosis is sometimes a process, not an event: the baby wakes up before
         the testing is completed and won’t go back to sleep. This would require another “sleep
         hearing test” appointment to try to complete the testing.
      

      
      As long as the baby sleeps for some of the testing, it is likely at least some information
         about the baby’s hearing will be known. Adequate time for sharing of the information,
         and processing that information, needs to be set aside at the end of the test. This
         time spent in counseling is supposed to be part of the appointment, but sometimes
         counseling ends up hurried because testing ran long and another family is there for
         their scheduled appointment. This can make counseling feel rushed, and can interfere
         with some of the most important exchange between the audiologist and the parent. In
         cases where counseling time is limited, it is reasonable to keep the amount of information
         shared, and processing the meaning of this information, to a minimum, and schedule
         another in-person or telephone meeting with the audiologist. Even if there is adequate
         counseling time, a follow-up phone call the next day or two is very helpful, especially
         if permanent hearing loss was diagnosed. Experienced pediatric audiologists know that
         when hearing loss is diagnosed, it is normal and expected for the parent to have powerful
         emotions, which need to be given appropriate space and respect. Quick access to the
         audiologist for clarification and emotional support is beneficial to both the parent
         and the audiologist.
      

      
      The objective hearing tests described so far—ABR, OAEs, and tympanometry—are fundamental
         to testing newborns and very young children, but are not the only tests available,
         or the only ones that should be done. Which tests to do, and when, depends on the
         questions that need to be answered. When permanent hearing loss is confirmed in a
         young baby (for instance, by three months of age), interventions should start immediately,
         and another set of tests should occur about every three months for the first year,
         unless there is a strong reason to monitor the hearing more often, or less often.
         Why check hearing every three months? Often, the degree of hearing loss doesn’t change,
         but it does change often enough (roughly one-third to one-half of all hearing losses
         progressively worsen). If hearing does change, it might have a big impact on choosing
         the appropriate interventions. If there is strong suspicion for rapid progression
         of the hearing loss, repeat testing might happen more often than once every three
         months. If the degree of hearing loss is in the severe-to-profound range (with normal
         tympanometry), it might be that any progression (worsening) of the hearing loss won’t
         have a significant impact on the plan to provide the child with meaningful access
         to language—so, it might not be necessary to repeat testing so often. If the hearing
         loss wasn’t fully characterized in the first appointment (as it often is not), the
         next set of tests should occur quite soon (ideally, within a week or so, if there
         are no other extenuating circumstances that interfere with this happening). Which
         tests should be performed, and how often, should be for specific reasons to guide
         the interventions, and not just for the sake of following a clinical protocol. If
         there are any questions regarding the necessity of another appointment, another set
         of tests, and so on, you (the parent) should ask for justification. In today’s healthcare
         arena, all too often tests are conducted out of habit, or to satisfy that no test
         was left undone, rather than because it makes sense for guiding the family along their
         path. Many times, these tests (while covered by health insurance) apply first to a
         deductible (the amount of money each year the family is responsible to pay, according
         to their specific health insurance plan, before health insurance kicks in). Kids are
         expensive: ask questions about the necessity of further testing. Healthcare providers
         sometimes need to be reminded to work efficiently on the family’s behalf.
      

      
      After roughly one year of monitoring hearing about every three months, if the permanent
         hearing loss has not worsened, it is reasonable to lessen how often tests are repeated
         to roughly every six months. If there is suspicion of a change in hearing, however,
         repeat testing should occur within weeks. As the baby grows older, it is less likely
         the baby will sleep easily in the strange environment of the audiology clinic. Often,
         after a baby is six months old, the likelihood of timing the tests during a solid
         nap is much more uncertain than before the baby is six months old. Often, in children
         with suspected or confirmed sensorineural hearing loss who needed repeat testing after
         the age of six months (but before they can reliably show us how good their hearing
         is, behaviorally), testing is conducted while the child is under sedation or anesthesia.
         It is possible the clinic can conduct testing under light sedation, if they have adequate
         medical staff and the young child is very healthy. If there are any concerns about
         the baby being able to be safely sedated, facilities often opt to test the child under
         general anesthesia, with a pediatric anesthesiologist providing specialized medical
         support during the procedure. Some hospitals require there be present a surgeon of
         record (such as an ENT surgeon) who has overall responsibility for the patient’s care.
         This ENT may or may not be directly involved in the evaluation and management of the
         hearing loss, but is an integral team member, as will be discussed in chapter 7.
      

      
      Putting a child under general anesthesia may seem like going to extraordinary lengths
         just to test his or her hearing. Many children don’t need this, thankfully. For instance,
         if hearing loss is confirmed by several different types of tests (say, at age three
         months and six months), and an intervention plan is put into place before the child
         is six months old, the next time hearing needs to be tested is at nine months of age.
         Most typically developing nine-month-olds can show us how good their hearing is through
         behavioral hearing tests that are conducted in special sound treated rooms with calibrated
         earphones and loudspeakers. That is, nine-month-old babies can sit up (typically on
         a parent’s lap) and be conditioned (taught) by the pediatric audiologist to turn their
         head to look for music, speech, and warbled or hissing noises, even if those noises
         drop down very close to the softest sound they can hear (i.e., their threshold of
         hearing sensitivity). We all naturally turn and look where a sound comes from when
         that sound is new, obvious, and it’s not yet clear how important that sound is: is
         it a good thing or a bad thing that sound just happened? Is that sound meaningless,
         so I don’t need to pay attention to it?
      

      
      When a sound is new and obvious, our instinct is to check it out to see if it is important
         (was that noise downstairs someone breaking into the house?). It’s a reflex: babies
         do this too, and reflexively turn to a sound when it’s played. The more speech-like
         the sound is (like music, mother’s voice, a cartoon character’s voice) the more likely
         they will alert to it. When the child alerts and turns to the sound, the audiologist
         turns on an animated puppet or turns on a short cartoon clip on a screen to reward
         the child for turning toward the sound. The child may start looking around to find
         the puppet or cartoon again after the sound is turned off, but the audiologist waits
         until the child is looking away, and presents the sound again (a sound that is again
         expected to get the child to turn his or her head). If the child turns toward the
         sound again, he or she gets the visual reward of seeing the puppet light up and dance,
         or the short cartoon clip. In most children between about eight months and twenty-four
         months, two or three presentations of an interesting sound with a well-timed visual
         reward is enough to teach the infant or young toddler the listening game. A well-conditioned
         child can maintain attention to the game for easily fifteen to twenty minutes, and
         respond at or near his threshold of hearing. That is, if a child is sufficiently motivated
         by the reward (getting to see the puppet or cartoon), she turns her head as soon as
         the sound is audible. She doesn’t wait until the sound is loud enough that she is
         certain she hears it. This type of behavioral hearing test is called Visual Reinforcement
         Audiometry (VRA), and it is usually highly entertaining for the parents, too, the
         first couple times they participate in it.
      

      
      When a child is between age two and three years, the puppet and cartoon clip becomes
         less interesting, and his motivation to participate in VRA drops pretty quickly. A
         hearing test technique that is suitable for three- to five-year-olds (and some two-
         to three-year-olds if they are mature) is called Conditioned Play Audiometry (CPA).
         Once children are able to follow two-step commands (which is about the time they are
         ready to be introduced to potty-training), their brains become a bit too sophisticated
         to be entertained by the puppet/cartoon clip in VRA. They are able to follow the rules
         of simple games, and they understand the concept of “winning” a game. Capitalizing
         on this developing brain, the audiologist has the child sit in the sound-treated room
         and teaches him a listening game (either sitting in his own chair, or on the parent’s
         lap). Here’s an example: the child is sitting, holding a block, and either an audiology
         assistant or the parent holds a bucket while sitting across from the child. The audiologist
         says over the loudspeakers or earphones, “Put it in!” at a level that should be easy
         for the child to hear. Even if the child doesn’t have the language to understand “put
         it in,” he can get the gist of the game by the assistant or parent cuing him to drop
         the block in the bucket. The audiologist doesn’t even need to say actual words: she
         can say “bah-bah-bah” and the child is visually instructed to drop the block in the
         bucket. After a couple practice rounds, three- to five-year-olds catch on, and sometimes
         really get into the competition of it! The more motivated they are, the more likely
         they are to stay focused for the necessary testing time (fifteen to twenty minutes)
         and the more likely to respond (that is, put the block in the bucket or peg in the
         pegboard) at levels at, or close to, their threshold of hearing. Between ages two
         and three years, VRA is too young for them, but CPA might be too old . . . children
         between ages two and three years (especially boys, in my experience) catch onto the
         rules (wait, listen, and then do it!) but are too impulsive to wait for the sound to come on before dropping the
         block in the bucket. Sometimes it just takes patience and reinstruction, and sometimes
         it’s necessary to come back on another day to complete the testing.
      

      
      How Are Hearing Test Results Documented?

      
      The underlying purpose of all tests, whether they are objective tests or behavioral
         tests, is to get a clear picture of the type of hearing loss (conductive, sensorineural,
         or both, meaning the hearing loss is “mixed”), the degree of the hearing loss (mild,
         moderate, severe, or profound), and what the degree of hearing loss is across the
         pitch range most important for hearing and understanding speech. Hearing test results
         are usually plotted on a graph called an audiogram (figure 3.1). On this graph is
         plotted the softest sounds that are heard, for the right and left ear, and using headphones,
         headbands, and/or loudspeakers to test the different parts of the ear. There are lots
         of different symbols used to describe what part of the ear was being tested, and these
         are shown in the audiogram symbol legend (figure 3.2). Speaking with many parents
         of children with hearing loss, most have said it is very helpful to learn what the
         audiogram means. Most audiologists are all too happy to teach parents (and kids as
         they get older), so don’t hesitate to ask.
      

      
         Audiogram.

            The graph used to plot hearing sensitivity in decibels hearing level (dB HL) across
               the different frequencies (in Hz) important for hearing and understanding speech.
            

         

      

      
         Audiogram legend.

            The symbols used to show the softest sound heard when sound was presented to different
               parts of the ear using different kinds of headphones, headbands, or loudspeakers.
               If there was no response, even when the sound was played the loudest the equipment
               can play it, an arrow indicating “No Response” is added to the symbol.
            

         

      

      The audiogram is a graph of hearing sensitivity (reported in decibels, or “dB” for
         short; usually also specified as “decibels hearing level,” or “dB HL”) at the different
         frequencies (reported in Hertz, or “Hz” for short). The intensity scale (that is,
         loudness) is vertical, with the softest sounds (-10 dB, -5 dB, 0 dB, etc.) at the
         top and the loudest sounds (100 dB, 105 dB, 110 dB, etc.) at the bottom. The further
         down the threshold of hearing, the more severe the hearing loss. The frequency scale
         (that is, pitch) is horizontal, from the lower pitches (bass sounds) on the left side
         (250 Hz, 500 Hz) the mid-pitches in the middle (1000 Hz, 2000 Hz), and the higher
         pitches (treble sounds) to the right (4000 Hz, 8000 Hz).
      

      
      On the audiogram, sounds that are softer than the threshold of hearing would fall
         above the symbol and can’t be heard. Sounds that are louder than the threshold of
         hearing would fall below the threshold symbol on the audiogram (and would be heard).
         If we take all the sounds of speech (vowel and consonant sounds) and measure their
         frequency and intensity (that is, their pitch and loudness), and plot them on the
         audiogram, it creates a banana-like shape (see figure 3.3). In this Speech and Familiar
         Sounds Audiogram is also the rough pitch and loudness of individual sounds of speech.
         You’ll notice many of the vowel sounds and some of the low-pitch consonant sounds
         (like “m,” “d,” and “b”) are on the left side, and are louder than the highest pitch
         consonant sounds (“f,” “s,” and “th”) that are on the right side of the graph. Very
         often, hearing loss is more mild in the low pitches, and more severe in the high pitches,
         so speech can be heard (that is, the low pitches are heard) but can’t be understood
         (because of the loss of the high-pitch speech sounds). Other familiar sounds, like
         the beeping of a microwave oven, refrigerator, and whispering are also plotted on
         the audiogram at the frequency and intensity most representative of those sounds.
         Where the hearing threshold symbols fall on this graph, relative to these speech sounds
         and other familiar sounds, gives you some idea which sounds can and can’t be heard.
      

      
         Familiar sounds audiogram.

            An audiogram with the sounds of speech positioned at their relative frequency and
               intensity. The shaded area (the “banana”) shows all speech sounds as they would fall
               on the audiogram. Familiar sounds usually are made up of lots of different pitches,
               but are plotted at the most representative frequency and intensity (pitch and loudness)
               on the audiogram.
            

         

      

      Tools like figure 3.3 are intended to help give some understanding to an otherwise
         invisible condition. They can’t capture all the nuances of communication, like talking
         with someone you know well versus someone you have just met, or talking with someone
         closer versus further away, or with background noise present. Hearing tests that are
         intended to document hearing sensitivity don’t explain what we actually do with our
         ears. We seldom listen for beeps and hissing noises at the threshold of hearing sensitivity.
         These sounds would be meaningless in our everyday lives. But these kinds of threshold
         tests (like ABR and behavioral audiometry) are done because in order to understand
         what was said, you have to be able to hear it in the first place. So, hearing threshold
         tests are a start (but not the finish) to figuring out how good, or not-so-good, a
         person’s hearing is.
      

      
      There are additional tests to further understand hearing abilities. The most often
         used are speech audiometry tests, which use carefully selected words or sentences
         presented at a level either at normal conversational speech (around 55 dB HL) or at
         a level the person can hear it better (for instance, presented at 75–80 dB HL for
         a person with a mild-to-moderate sensorineural hearing loss). Sometimes these tests
         are performed with background noise, to further characterize how well the person can
         hear when the listening environment is more challenging than a perfectly quiet hearing
         test sound room. Two children with identical audiogram test results might do very
         different on tests of understanding speech in noise. How those two children are managed
         to improve communication access needs to reflect their specific needs, regardless
         what the audiogram shows. Children with ANSD are most significantly affected by the
         presence of background noise. Some can hear quite well when it is completely quiet,
         but may have no usable hearing when there is just a little background noise. Once
         a child with ANSD is old enough to participate in speech audiometry tests, his or
         her true hearing abilities can be much better characterized than the tests that only
         try to estimate hearing sensitivity.
      

      
      Finally, tests of a person’s ability to hear, understand, and remember sounds can
         be performed to characterize a person’s auditory processing abilities. Auditory processing
         disorders are not as well defined as hearing loss due to problems with the ear (for
         instance, the middle ear or cochlea), but cluster under an umbrella of challenges
         that manifest as difficulty using speech for higher-level tasks, like learning or
         following directions. Auditory processing disorders are suspected if a child has at
         least normal intelligence, has normal language abilities, but is encountering great
         difficulty in school grasping new concepts. These kinds of tests purposely make the
         listening environment during the test very challenging by adding background noise
         or competing (background) words, to tap into how the brain organizes and makes sense
         of spoken instruction (for instance, a school teacher’s lesson). If there is a problem
         with how the brain organizes what the ear hears, having a formal diagnosis and recommendations
         for school accommodations can make a huge difference in a child’s academic success.
         For children with hearing loss, they tend to always do poorly on tests for auditory
         processing disorder. This is because the ear typically doesn’t hear well enough (even
         with devices to maximize hearing, like hearing aids or cochlear implants) for the
         brain to make use of the sound when the listening environment is made challenging.
      

      
      Hearing tests provide valuable information, which is necessary to figure out “what’s
         next.” But the tests themselves do not improve hearing; they are not therapeutic.
         It is rare, but in my career, I’ve seen babies who were screened over and over in
         the birth hospital because the hearing screening personnel did not understand the
         purpose of the screening (pass or refer only, not “fix”). It’s even more rare, but
         it has happened, that children with “suspected” hearing loss have multiple ABRs in
         their first few months of life but results are deemed “inconclusive” because the squiggly
         lines of the ABR were not correctly interpreted. So, the test is repeated, which only
         serves to delay interventions. Hearing tests need to be performed adequately to help
         guide the intervention efforts, but no more than what is needed. It can be very difficult
         to get a complete hearing test in a child, either because you need the child to sleep
         soundly and he or she doesn’t, or because the child is old enough for behavioral hearing
         tests but the audiologist can’t adequately condition the child to give a hearing test
         that reliably reflects his or her hearing sensitivity. Repeat testing is necessary
         in such cases, and this is very common. But lack of complete tests results should
         never cause a full stop for introducing interventions, because the child’s brain doesn’t
         stop developing while we figure out just how good his or her hearing is. The experienced
         clinician uses all available information, however incomplete, to figure out “what’s
         next.”
      

      
      On that note, in chapter 4 we’ll delve deeply into understanding how hearing loss
         impacts the child: his or her access to spoken communication, the impact this has
         on social-emotional development, and the impact this has on the family.
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      Chapter 4

      The Impact of Childhood
 Hearing Loss
      

      
         
         
         
         
      

      
      In this chapter, we’ll step through the way hearing is used by a child’s brain to
         decode the pops, hums, and hisses of speech into something meaningful and useful.
         We’ll diverge and consider what could happen if there is hearing loss (and it goes
         undetected) and the brain doesn’t have a chance to figure out how to decode spoken
         language. The challenges can be widespread: from interfering with the way the brain
         is supposed to develop, to problems with self-esteem, to problems developing good
         relationships. In this chapter, we also consider the more subtle, but very consequential,
         impact of chronic ear infections and unilateral and high-frequency hearing loss. This
         chapter sets the stage for why it’s necessary to check every newborn for hearing loss,
         and diagnose and manage it quickly. It’s in some ways painting a reasonable “worst-case
         scenario,” but based on what commonly happened when children were more often late-diagnosed.
         The challenges described in this chapter are what we work to overcome.
      

      
      We take hearing for granted. Here are examples of sounds that are easily taken for
         granted, but easily lost: the “pssssss” from unscrewing the cap off a bottle of carbonated
         soda is an unmistakable sound. The crackle from pouring milk into a bowl of Rice Krispies
         is a sound many of us know from early childhood. The squeak of a swing on a playground
         is a happy memory for many of us from childhood. If you’ve spent a lot of time with
         toddlers, either a younger relative or your own children, you can probably think of
         some sounds that make them come running. For my twenty-three-month-old daughter, Emma,
         it’s the sound of the ice dispenser from our refrigerator. She loves chewing on crushed
         ice, so she drops everything when she hears someone getting ice. The examples above
         (the soda bottle, Rice Krispies) are easily heard by someone with normal hearing,
         but not so for someone with a mild to moderate hearing loss. They have full experiences,
         of course, but different from people with normal hearing. Happy memories from childhood
         may have subtle differences for people with childhood hearing loss. The rich memory
         of the smell, sight, and sound of a campfire on a summer night may instead be a rich
         memory of the smell and sight of the campfire (without awareness there was a sound
         of crackling). Not hearing some of these everyday sounds, and experiencing all the
         sounds of the world that most people hear, has an influence on how a person gets to
         know his or her world.
      

      
      Not hearing the more subtle sounds of speech has obvious and immediate consequences.
         Babies start saying their first words at roughly one year of age. But language-learning
         begins much earlier than one year: in order to figure out how to say a word, and that
         words in general have meaning, the baby has to overhear words thousands of times.
         Babies automatically (that is, reflexively) make sounds in the first few months of
         life. They cry when they are hungry or need comfort. They make gurgling noises as
         they discover the feeling this gives them in their mouth and throat, and play with
         these sounds. Parents reinforce the baby playing with sounds by making delighted sounds
         back at them, and talking directly to them in an animated voice. We do this animated
         voice (baby-talk, or “motherese”) back to babies by instinct. We seem to be programmed
         to give babies the feedback they need to keep playing with their sounds, even from
         the earliest ages. As babies get older, they become more attentive to faces and movement
         around them, and show a preference for the face and voice of their mother. Babies
         start to babble with purpose, rather than just making sounds randomly. As babies continue
         to hear people around them talking, their babbling gets more sophisticated. Instead
         of “babababa” and “dadadada” they start to vary the consonant sounds: “badadadababada.”
         They change the pitch of their voice to make it go higher or lower (or both) while
         they are babbling. They figure out how to make more and more consonant sounds in their
         babbling, and learn good control of their lips, tongue, and breathing. When a baby
         blows a raspberry for the first time, it tickles her lips, and parents laugh and delight,
         so the baby does it again. But it takes amazing coordination to make the lips pull
         tight around the tongue, but make the tongue relaxed enough, while blowing out enough
         air to make it vibrate loudly. Some babies learn to make an incredibly loud, high-pitched
         shriek, which they think is funny, but everyone else in the house grimaces and covers
         their ears. Babies will see this reaction in their family, and do it again, because
         it’s fun to make other people do things with your voice! A baby figuring out that
         his or her voice influences other people’s behavior is an extremely important milestone
         in early language development.[1] 
      

      
      As babies get closer to saying their first words, their varied babbling takes on a
         rhythm that actually sounds like words. The babble is paced like a real sentence,
         with inflection in the tone, and with the baby pausing to breathe where the grown-ups
         normally do (at the end of a phrase or sentence). And at some point, something clicks
         in the language area of the baby’s brain, and the baby says “baba” to refer to his
         or her bottle, and the baby keeps referring to the bottle as “baba” and only uses
         that word for bottle. And shortly after, “dada” may come along. “Mama” might come
         along first, but the “m” sound is harder to make than the “d” sound so oftentimes
         “dada” is said before “mama” (sorry, moms). Even though these earliest words aren’t
         really said correctly, the parent understands them, and so does the baby. This mutual
         understanding of the baby’s spoken language is a huge milestone in the baby’s language
         development. Over the next few months, the number of words the baby learns to use
         consistently increases: from only a few, to around twenty within a couple months,
         to fifty to a hundred within a couple months after that. Around age two years, toddlers
         have hundreds of words (or word approximations), and they figure out they can put
         two words together in a simple phrase: “more milk” or “mama go.” These simple phrases
         are strong evidence another language milestone has been achieved, and the child is
         off to a lifetime of language learning.
      

      
      This normal acquisition of spoken language happens because the parts of the brain
         that are involved in thought, and turning thoughts into language, receive input from the part of the brain that
         receives sound from the ear. Thought and language work so closely together that it’s
         near impossible to consider what a thought actually is without some “symbol” (for
         instance, a word, or a sign) to give it meaning. The part of the brain responsible
         for making vocal sounds (controlling the mouth and tongue and vocal cords, etc.),
         was told to make these sounds by the thought and the language centers of the brain.
         The sounds that are produced by the throat and mouth are heard by the ear, which sends
         the sound to the hearing-part of the brain, which give input to the thought and language
         centers. There’s a pretty complicated exchange between the different parts of the
         brain, and the vocal sounds made and then heard. These different parts build on each
         other: the ear has been eavesdropping on parents who make lots and lots of different
         sounds with their voices, and the thought and language centers tell the speech-producing
         centers of the brain to make the mouth-throat (etc.) imitate those sounds. The baby’s
         vocalizations are really simple, and the baby keeps practicing to make the imitation
         more precise. It also feels good to make the sounds, and the grown-ups usually like
         it when the sounds are made, so the baby has great motivation to keep going. As time
         goes on, these systems (as well as quite a few other areas of the brain, including
         vision, sense of touch, smell, etc.) come together to give the baby a sense of where
         he or she is in the world, and who he or she is in it, including the relationships
         that are important to the baby (for instance, parents and siblings). This “sense of
         self” is an extremely important cognitive milestone.[2] 
      

      
      Lots of toddlers are speech delayed. I’ve understood from speech-language pathology
         colleagues that as many as 10 percent of all eighteen-month-olds are delayed in their
         speech development and may need speech-language therapy to help promote their speech
         development. Often, the underlying root is these children are still trying to figure
         out how to coordinate the mouth, vocal cords, and breathing (which really is a pretty
         complicated thing to do), and with the right kind of therapy, they can come along
         pretty well. Some truly do “outgrow” their speech delay without any intervention.
         Some have challenges with the way their thought-centers communicate with the language
         centers. When, and how, intervention for these speech-language challenges should be
         sought is outside the perspective of this book, but suffice it to say: learning to
         talk is really complicated. It takes a lot of practice, and a lot of good input right
         from the earliest days of life. It takes brain systems that are communicating well,
         and a home environment that gives the child good motivation to engage verbally.
      

      
      How Does Hearing Loss Impact Speech and Language?

      
      When hearing loss is present, that “good input right from the earliest days of life”
         is interrupted.[3] Depending how much hearing loss is present (and what kind), maybe some everyday sounds
         and speech sounds are heard while others are not; maybe no sounds, except the loudest,
         like a siren or door slam, are heard.[4] Babies with hearing loss do cry, gurgle, and play with the sounds their voice can
         make. They might change the pitch and loudness of their voice too. When there is significant
         hearing loss (moderately-severe or greater), babies tend to babble only vowel sounds
         (these vibrate, and feel good), and likely they can hear some of these sounds from
         adults (at least, when they are close), and they very likely can hear the sounds when
         they make them.[5] 
      

      
      The underlying meaning of words spoken to them (the “symbol” of the thought being
         communicated) might be lost on them, though. For instance, the word “milk” means a
         white liquid that feels good to drink and relieves the pain in the belly called “hunger.”
         The sounds that make up the word “milk” have nothing to do with the white liquid that
         feels good to drink. But when the brain hears all those sounds and sends those to
         the language centers, those sounds are decoded and when the word “milk” is said, the
         baby is able to think of what that word symbolizes (something he or she wants). So
         what if the sounds of the word “milk” don’t all come through? When only a few speech
         sounds are heard by the ear with hearing loss, lots of words with different meanings
         (and sound different to people with normal hearing) sound a lot alike to the baby
         with hearing loss. There is no clearly defined symbol for the white liquid that feels
         good to drink. As the baby’s thought-centers grow more and more mature, he might do
         so without the benefit of the language centers helping to formulate distinct symbols
         for each different thought. Because the language centers aren’t instructing the speech-producing
         centers to continue to practice making lots of different sounds to imitate the grown-ups
         (likely because the baby doesn’t know there are different sounds to make, or to be
         imitated), the baby doesn’t make meaningful progress in speech-language development.
         This delay in making good progress in speech-language development as a result of hearing
         loss means there is a lack of understanding between the child’s attempts to share
         thoughts with the trusted grown-up. The child’s sense of self is at risk. The child’s
         ability to construct more complex thoughts, and express those (which is necessary
         for seeing which trusted grown-up will meet the child’s needs, thereby establishing
         relationships) is at risk. The disconnect in communication that interferes with shared
         understanding between the child and the rest of the family means the child with hearing
         loss and speech-language delay cannot understand, and cannot be understood. But he
         or she still has the same wants and needs of a child with normal hearing and normal
         language, and if these wants and needs aren’t met, the child will find alternative
         ways to get them. Which usually means challenging behavior.
      

      
      Parents dread days when their toddler misses a nap. Young children need routines that
         include a solid nap during the day, so they have the energy to navigate their world
         during waking hours. When a nap is missed, that energy is depleted, and you have a
         cranky toddler on your hands. Cranky toddlers don’t have the patience to problem-solve
         when they don’t get their way. They don’t have the motivation to try to negotiate
         different ways to get what they want. They either get what they want (and sometimes
         the parent just doesn’t know what that is, and the child doesn’t have it in them to
         communicate it), or they fall to the floor thrashing and shrieking. There is no consoling
         them at this point. There is no redirecting them to better behavior. It’s game over;
         whatever you were doing (or wanted to do), that’s over.
      

      
      A child who cannot express wants or needs effectively, due to a barrier being able
         to communicate the complex thoughts and needs swirling around in his or her head,
         has two choices: try really hard to make the other person understand you by any means
         you have (like gesturing, leading, pointing, etc.), or throw a tantrum. If the earlier
         attempts to communicate wants and needs are not understood, the tantrum becomes the
         only remaining option. The tantrum might not be very effective at getting what the
         child wanted originally, but it is an expression of the frustration that has built
         up due to the inability of the child to make himself or herself understood. It must
         be very scary for a child who needs something, and can’t count on anyone being able
         to decipher what it is they need. It makes complete sense that the child would have
         a tantrum, just as a release from the frustration that easily builds up. Over time,
         the child’s patience for trying to be understood grows very short, and he or she is
         very quick to exhibit challenging behavior. What does the child have to lose? Nothing
         else works anyway.
      

      
      The anger, fear, and frustration that accompany an inability to understand, and be
         understood, compromises the child’s social-emotional development. When the child’s
         sense of self is one based on isolation from others in the family, it is easy to understand
         why that child might feel like an outsider. Children model their relationships with
         peers and other adults based on their relationships with family members. If their
         relationships with family members are challenged due to the communication barriers,
         they will not have had the opportunity to learn how to make friends with peers, or
         negotiate relationships with non-family-member adults. Easily adjusting to an expanding
         social circle (which happens when the child goes to preschool or kindergarten) is
         an impossibility. Children without the social skills necessary to form relationships
         with new peers are challenged to find a way to be incorporated into the group. If
         the child isn’t successful making friends, and is an outsider from the social circle,
         it is reasonable the child’s self-esteem will be negatively impacted.
      

      
      When a child’s language is delayed because of a lack of awareness of the varied sounds
         of speech that means the child would not readily understand the different letters
         of the alphabet are associated with different speech sounds.[6] Learning to read and write (that is, developing literacy) depends on the child having
         a large vocabulary and understanding each word is a symbol for something unique. Breaking
         those words into each sound, and assigning a letter of the alphabet to those sounds,
         is the beginning of literacy. Future success in school and in work depends on the
         child making good progress in literacy throughout his education. With good reading
         and writing skills comes further ways to explore and expand thoughts, which is another
         important milestone in cognitive development. A child who is a successful reader no
         longer is restricted to learn from only those people immediately around her: if he
         or she can read a book, she can learn from someone she has never met (the author).
         Her access to a broad range of ideas, which stimulate her own, is limited only by
         her language maturity.
      

      
      Successes in academics and in making friends improves a child’s self-esteem, and helps
         the child navigate relationships at home. Each member of the family has a place within
         the family unit, and the relationships are built upon past experiences and current
         expectations. If a child has learned to negotiate his place at school with peers,
         this can help that child negotiate challenges with older or younger siblings who compete
         for the parent’s attention, or access to the television. For a child who has limited
         language due to hearing loss, that child’s place in the family might be as an outsider,
         perhaps with one (or both) parents taking primary responsibility for meeting the child’s
         needs. Rather than sharing in the parent’s attention across siblings, the child with
         hearing loss might need to monopolize the parent, leaving siblings to have less time
         with the parent. This would reasonably breed resentment in the siblings, and feelings
         of guilt in both the parent and the child with hearing loss.
      

      
      Thankfully, these are only hypothetical risks, explained in the extreme case that
         the hearing loss goes undetected for a long time, and no intervention is given until
         well into grade school. It would be tragic for a child who is bright and friendly
         to have an undiagnosed hearing loss that results in untapped abilities, with the child
         never having the opportunity to reach his full potential, academically, occupationally,
         or socially. The efforts to diagnose and then manage hearing loss centers on addressing
         these risks, which are a real threat to the child reaching her full potential.
      

      
      So far in this chapter, we’ve explored the potential impact of significant permanent
         hearing loss in both ears across the speech frequencies. It’s safe to say the descriptions
         above are broad generalizations, and certainly don’t apply to all children born with
         hearing loss, even those who aren’t found until they are toddlers. But there are common
         themes that serve as take-home messages: the ear is how the brain accesses sound,
         including speech. Speech is the common form of language for those of us in the hearing
         world, which is made up of “chunks of thought” (symbols). The give and take of these
         chunks of thought start very simply, and grow to be more complex as the brain matures.
         As the brain decodes the speech into language, the brain’s ability to form more complex
         thoughts accelerates. Language becomes a tool for the brain to make itself smarter.
         At the same time, the exchange of language between the growing child and caregiver
         is a foundation of relationship-building in the family. When there is hearing loss,
         and it’s enough that the only speech sounds heard are a garbled string of vowel sounds
         without decipherable meaning, speech doesn’t get translated by the brain into language.
         Without a foundation in language, the child is limited in his or her ability to build
         relationships. It’s a good thing, then, that we look for hearing loss in all children
         (at least in the developed world), and have interventions that are effective at getting
         language going quickly.
      

      
      As we’ve discussed at length, not all hearing loss is the same. How does temporary
         hearing loss affect speech and language development? How is speech and language impacted
         when the hearing loss only affects the very high pitches (for instance, those speech
         sounds like “f” and “th,” as in the words “first” and “thirst”)? Is speech or language
         affected by one-sided (“unilateral”) hearing loss? These are great questions that
         have been the subject of debate in the scientific and medical community for a long
         time, and there isn’t total agreement. We’ll take each one in turn.
      

      
      Almost all children get at least one ear infection in their lives. The prime time
         for a child to get an ear infection is between ages eighteen months and two and a
         half years, but some children get ear infections regularly when they are in grade
         school.[7] And, of course, it usually comes on in the middle of the night, with the child waking
         up, wailing and inconsolable. While the child is sick, she is very uncomfortable,
         with the fever and ear pain, but she recovers, good as new, most of the time. In maybe
         10 percent of toddlers, ear infections just keep coming back, time after time. It’s
         possible that between bouts of true infection (when there is fever and obvious signs),
         there is fluid lingering in the middle ear that isn’t causing pain or fever, but is
         acting like an earplug. When hearing is muffled, and the child is literally “hearing
         underwater,” a lot of speech sounds aren’t making it through. Those sounds that do
         happen when the talker is close by (like when reading a book at bedtime), or when
         a parent comes closer and raises his or her voice to stop the toddler from doing something
         he knows he shouldn’t (like color on the walls or climb up the pantry shelves). At
         a normal distance, when the child is playing over in a corner while the grown-ups
         are talking, instead of eavesdropping on the conversation and giving the language
         centers some really juicy input, the child is floating in his own little underwater
         world, unaware there is good language stimulation happening only ten feet away. It’s
         no surprise that children with chronic middle-ear fluid seem to not be paying attention,
         are easily distractible, and often get into trouble for “not using their listening
         ears.”
      

      
      In the roughly 10 percent of kids who have fluid that persists three months or longer,
         there is concern that they are missing out on enough language-learning time that they
         might be speech-delayed. While most kids with chronic ear infections do develop speech
         on time, there is enough evidence to comfortably say that, all things being equal,
         if a child has fluid in the ears for months at a time it can affect how well he or
         she picks up spoken language. The evidence is less solid, but there is suspicion that
         chronic ear infections as a toddler is associated with auditory processing problems
         when the child is older. Perhaps the change in hearing, from good to not-so-good as
         the fluid comes and goes, interferes with the child’s brain making sense of the world,
         how to attend to important information and exclude unimportant background noise, figure
         out where sounds come from, and the like.
      

      
      Sometimes children have very good hearing sensitivity through the low to middle frequencies,
         but have high-frequency (only) hearing loss. Imagine on the audiogram with speech
         sounds and familiar sounds (figure 3.3) good hearing from the low frequency side (250
         Hz, 500 Hz) through the middle frequencies (1000 Hz, 2000 Hz), but hearing drops off
         at 3000 Hz, 4000 Hz, 6000 Hz and 8000 Hz. This is pretty common in children who were
         very ill as newborns and received powerful intravenous (IV) antibiotics to save them,[8] or have gone through chemotherapy to treat cancer.[9] Children with high-frequency hearing loss usually develop speech and language very
         well, but they miss subtle things,[10] like the “t” sound at the end of a word that makes it past-tense: “walk” vs. “walked.”
         They just don’t hear the “-ed” at the end of the word: “I’m going to walk to the store. Do you want to come?” The next day: “We don’t need to drive. I walk there yesterday.” Missing out on that marker for past tense is just one example.
         Using an example from earlier in this chapter, what if the words “first” and “thirst”
         sounded exactly alike? For someone with high-frequency hearing loss, these two words
         are indistinguishable. Of course, those of us with a lifetime of language behind us
         would easily figure out which word was said (“first” or “thirst”) in a conversation
         based on the context. But for a child just learning the meaning of these words, the
         inability to tell the difference based on how they sound creates confusion (which
         easily leads to frustration). Because of not hearing these high-pitched speech sounds,
         the child may have trouble learning to make these sounds, himself. The child with
         high-frequency hearing loss might have a distorted “s” sound (for instance, a “lisp”)
         that requires speech-articulation therapy. The child may need language support to
         develop an awareness and understand the meaning of the missing “t” sound that means
         things happened in the past.
      

      
      And it’s not just these subtle high-pitched speech sounds that are affected: when
         rooms get noisy (like the typical classroom) and someone is talking about something
         important that you really should pay attention to (like, the teacher), it’s not so
         easy to hear every word perfectly, because the background noise (and possibly echo,
         or reverberation, in the room) is interfering. Kids with normal hearing across the
         whole range are able to pick up on important speech cues here and there, and fill
         in the gaps caused by the interference. Kids with high-frequency hearing loss can’t
         hear those random speech cues that make it through the background noise and echo,
         so are at a disadvantage, compared to the other kids with normal hearing.[11] Often, they appear distracted, and it isn’t as easy to get their attention as children
         with normal hearing. If the hearing loss is unknown, they might be labeled as having
         problems with attention and following directions; unfortunately, a question of hearing
         loss is almost never first on people’s minds when concerned about why this particular
         child isn’t as “focused” as he or she should be in class.
      

      
      There are some similarities between the problems faced by children with high-frequency
         hearing loss and children with unilateral hearing loss. It used to be that we expected
         that if a child had normal hearing in at least one ear, he or she had all the hearing
         necessary to do just fine. But we are born with two ears for a reason. Our two ears
         work together to help us figure out where things are around us. Our two ears give
         us directional hearing, which is incredibly important for safety (which way is that
         car coming from?). Our two ears help us hear the person who is in front of us, while
         damping down other conversations that are to our sides or behind us. This “hear the
         person in front of you better” is something called “The Cocktail Party Effect.”[12] Our two ears zoom in on the person in front to help us hear better, even when the
         background noise is pretty loud. If a person has no usable hearing in one ear, but
         hears well in the other, he doesn’t have the ability to zoom in on the person in front
         of him and suppress the background sound, since all sound seems to be coming from
         the side of his hearing ear. He also doesn’t tell direction of sound nearly as well.
         This matters to children most when they are in a classroom, where the teacher is at
         some distance from the child with hearing loss and the side conversations, paper rustling,
         noisy heating/air-conditioning system, LCD projector, and so on, create background
         noise. These children also seem to be easily distracted, it’s harder to get their
         attention, and they often miss directions spoken by a teacher. Children with unilateral
         hearing loss are at a disadvantage compared to the other kids with normal hearing
         in both ears. Sound familiar?
      

      
      The challenges with high-frequency hearing loss in both ears and unilateral hearing
         loss are very similar, and most obvious when children are in school. Before school,
         most children with high-frequency hearing loss or unilateral hearing loss develop
         speech and language relatively on time. There may be some subtle problems (for instance,
         difficulty learning to use “s” and past-tense) but these are easily overlooked if
         the hearing loss is unknown. Hearing most certainly wouldn’t be the most obvious reason
         for these subtle problems. The most groundbreaking research in the areas of unilateral
         and high-frequency hearing loss has been conducted by Drs. Fred Bess and Anne Marie
         Tharpe at Vanderbilt University in Nashville, Tennessee.[13] In a landmark study headed by Dr. Bess, researchers looked at school performance
         (grades, whether or not they had to repeat a school year, and teacher ratings) of
         third graders, sixth graders, and ninth graders, and tested their hearing after-the-fact.
         The researchers compared how children found to have normal hearing did to how children
         found to have unilateral hearing loss or bilateral high-frequency hearing loss did.
         On average, 3 percent of kids with normal hearing had to repeat a grade by the time
         they were in ninth grade. Thirty-seven percent of kids with unilateral or high-frequency
         hearing loss had to repeat a grade by the time they were in ninth grade. Teachers
         were asked to fill out screening questionnaires about their students’ academic performance,
         and across the board, for the children with these subtle (previously undiagnosed)
         hearing losses, teachers judged their reading comprehension, language skills, spelling,
         and even science knowledge to be poorer than kids with normal hearing.
      

      
      We can make some safe bets that those kids with undiagnosed, subtle, hearing loss
         had poorer self-esteem than their normal-hearing peers. Doing badly in school and
         labeled as the “inattentive” or “problem” student means adults will grow to have expectations
         of the child struggling, and quite often, the child meets those expectations. It’s
         easy to miss that hearing loss was the most significant reason for the problems in
         school. When a child struggles and adults have low expectations, and inappropriately
         blame the child for not doing better, it is no surprise there is a high rate of high-school
         drop-out in children with subtle hearing loss. This, of course, has enormous consequences
         on their future employment opportunities: all because a unilateral or high-frequency
         hearing loss wasn’t picked up and addressed from the earliest ages.
      

      
      Thankfully, due to the excellent work by Drs. Bess and Tharpe and others, and the
         responsiveness of schools to identify and address problems like this, the severe negative
         consequences described above happen less often than they used to. School hearing screenings
         are pretty good at catching these subtle hearing losses, and once the child is seen
         for full audiological and medical evaluation, educational supports can be put in place
         quickly.
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      Chapter 5

      How Is Hearing Loss Treated?

      
         
         
         
         
      

      
      This is a long chapter that covers a lot of detailed information. It includes a brief
         introduction to surgical and medical treatment of conductive hearing loss and gives
         a more in-depth review of treatment for permanent hearing loss through the use of
         devices, like hearing aids and cochlear implants. Since people who use hearing aids
         and cochlear implants (CIs) still struggle to hear well in background noise, assistive
         listening devices (like FM systems) are invaluable to improve ease of listening. Why
         these are helpful, and when they are most important to use, is included in this chapter.
         Finally, we take a brief look at what the future holds with regard to curing deafness
         through medications or stem cells. Impressive technological strides have made it much
         better for people with hearing loss than any time in human history. But there’s still
         a ways to go to make hearing loss less of a barrier.
      

      
      If a consequence of hearing loss is isolation (from family, friends, and the rest
         of the “hearing” world) then treatments to help hearing are supposed to reduce the
         isolation. Most treatments do not actually cure the hearing loss. If there is a temporary
         form of hearing loss that can be treated medically (medication or surgery), it is
         usually a very simple form of hearing loss (albeit, often a very big deal when the
         hearing loss is present). It is possible that within our children’s lifetime, there
         will be some therapy that can cure “permanent” deafness, through stem cell transplants,
         gene therapy, or some other way to make the damaged system repair itself. For now,
         with permanent hearing loss, if a family believes that hearing should be a significant
         part of their child’s experience, then it is imperative to fit the child with the
         right devices to help his or her hearing.
      

      
      What Types of Hearing Loss Can Be Treated with Medicine or Surgery?

      
      In chapter 2, we talked about ear infections and the mild conductive hearing loss
         these cause. Most often, this type of hearing loss is temporary, since hearing gets
         better when the ear infection is treated and the fluid inside the middle ear clears
         up. Most of the time, the ear infection either clears up on its own, or is cleared
         up by a course of antibiotics. If the fluid and infection are persistent, the child’s
         primary care doctor may refer the child to an Ear, Nose, and Throat (ENT) surgeon.
         The ENT doctor may recommend surgical placement of tiny tubes (“tympanostomy” or “PE”
         tubes) in the child’s eardrum. When placement of PE tubes is recommended, it is done
         in an operating room with an anesthesiologist putting the child to sleep under general
         anesthesia. Once the child is safely asleep, the ENT surgeon looks down the ear canal
         using an operating microscope and uses a tiny knife to make a small cut in the eardrum.
         If fluid is present in the middle ear (as is almost always the case when tubes are
         needed), the surgeon uses a small suction tube to suck out the fluid. This is sort
         of like sucking mucous out of the nose of a child too young to blow his own nose.
         That might sound gross, but when it’s needed it makes them breathe much easier. When fluid is suctioned out of the middle ear, it means hearing improves
         just as quickly. After the fluid is suctioned, the surgeon carefully slips the PE
         tube into the hole they made in the eardrum. The eardrum heals very quickly (within
         hours) around the outside of the tube, leaving the hole in the tube open to allow air from the
         ear canal to pass into the middle ear (and vice versa). Keeping the middle ear well
         ventilated helps the middle ear stay healthy. It doesn’t eliminate the possibility
         of an ear infection, but it reduces the number of ear infections while the tubes are
         in. The most common type of PE tube stays in the ear an average of eight to eighteen
         months, and is eventually pushed out by the eardrum growing over behind the tube,
         forcing it out of the eardrum and into the ear canal. Eventually, the tube comes out
         of the ear canal on its own in the child’s earwax.
      

      
      Other types of hearing loss that are medically or surgically treatable are much less
         common than ear infections. They do happen though. Some of these other causes of hearing
         loss are problems with how the bones of the middle ear were formed while the baby
         was developing in the womb, how the ear canal was formed (that is, if it stayed closed
         and didn’t open before birth), and other ear health problems that are rare but have
         very serious health consequences (like cholesteatoma and mastoiditis). Each of these
         more rare but serious ear problems often require both ENT surgical intervention to
         manage the ear health problems, as well as audiological intervention along the way
         to help with the hearing loss specifically.
      

      
      It can happen that some types of sensorineural hearing loss can change rapidly (sometimes
         temporarily, sometimes permanently). If this happens, the audiologist gets the child
         to an ENT quickly to be evaluated for whether or not it makes sense to go on a course
         of steroids to try to rescue hearing. This type of hearing loss, “sudden sensorineural
         hearing loss,” might be totally unexpected, or might be anticipated because of the
         underlying cause of the hearing loss. Some reasons this might be expected is if the
         child is known to have a temporal bone malformation (like “enlarged vestibular aqueduct”)
         or a history of certain infections that can cause sensorineural hearing loss (like
         congenital CMV or meningitis). Steroids reduce inflammation, which is a natural reaction
         of the body’s immune system to the injury, but inflammation often causes problems
         on its own. If inflammation is the cause of the hearing loss, and the steroids are
         given quickly enough, they might reduce the inflammation in the inner ear and some
         (or all) of the hearing that dropped might come back.
      

      
      What Types of Hearing Loss Can’t Be Treated with Medicine or Surgery?

      
      Generally speaking, hearing loss related to the inner ear or hearing nerve are not
         medically or surgically treatable. These include sensorineural hearing loss and auditory
         neuropathy spectrum disorder (ANSD). Recall from chapter 2 that lots of different
         things cause sensorineural hearing loss. When the inner ear is affected by genetics,
         the baby being born extremely premature with breathing problems, injured by a side
         effect of powerful medications, or damaged by an infection, the delicate cells that
         are responsible for giving us sensitive hearing die off and don’t get replaced. This
         makes the hearing loss permanent. Think of a spinal cord injury: if the spinal cord
         is cut, the severed ends heals over with scar tissue, but the ends don’t connect,
         and the person loses the ability to control parts of the body that are below where
         the spinal cord injury occurred. Someday, we may be able to regrow the spinal cord
         nerves and “cure” paralysis caused by these kinds of injuries. But not yet. We’ll
         take a brief look into the future in this chapter about the kinds of things that might
         happen, down the road, to regrow these delicate cells in our inner ear in the hopes
         of restoring hearing.
      

      
      Also later in this chapter, we’ll review CIs, which do have a surgical component to
         the management of sensorineural hearing loss and ANSD; however, the surgery is part
         of giving the child the device to give them a sense of hearing, rather than to actually
         correct the underlying physical issue in the ear. So, surgery for CIs is not considered
         “treating” the hearing loss itself.
      

      
      Hearing Aids: Personal Amplification

      
      If the child has a permanent hearing loss, and the family believes that hearing should
         be a part of the child’s experience, then she will need some type of device to help
         her hear better. These devices (hearing aids, CI, other devices like the Baha, etc.)
         maximize the use of the remaining hearing system. What does that mean, “maximize the
         use” of the hearing the child has left? It means selectively making some sounds louder, or even adjusting the pitch (the frequency) of important
         sounds if there is little to no hearing left in that important pitch range. It is
         true, hearing aids often just “make sounds louder,” but it is the way they selectively
         do this that makes them exquisitely sophisticated devices! Hearing aids are now computer
         programmable, and selectively boost the sounds that are too soft to hear up into the
         range where the child does have hearing.[1]   Alternatively, they can shift the frequency of sounds (usually the very high-pitched
         sounds) to a lower register where there is better hearing. And they do this while
         letting those louder (audible) sounds through without boosting them too much. In fact,
         for really loud sounds, the hearing aids actually drop those sounds down, so the really
         loud sounds are not uncomfortable. Essentially, hearing aids that are programmed correctly
         act as a prosthetic device, taking over what the inner ear would have otherwise done
         if there were no hearing loss. Recall from chapter 2, people with sensorineural hearing
         loss hear the louder (audible) sounds just as loud as people with normal hearing.
         But sounds that fall below their hearing thresholds simply don’t exist. Correctly
         programmed hearing aids take those sounds that are below hearing threshold and boost
         them up into the residual hearing range. This “residual hearing range” is the range of sounds from the softest
         you can hear to the loudest you can tolerate. For a person with normal hearing, this
         range is big (easily 100–110 decibels). For a person with hearing loss, this range
         is much smaller: for example, a person with a moderate hearing loss may be able to
         hear sound starting at 60 decibels (“dB”), and the loudest tolerable is 110 dB. This
         residual hearing range, then, is 60–110 dB (or, only 50 dB residual hearing range,
         rather than 100 dB for the person with normal hearing). Sounds below that hearing
         threshold (in this example of moderate hearing loss: 60 dB) have to be boosted by
         the hearing aids somewhere above 60 dB in order to be heard. But the sounds that are
         already above 60 dB can’t be boosted by the hearing aids by the same amount, because:
         (1) They don’t need to be; and (2) There’s not that much range left to take such a
         big boost. So, a soft sound might be boosted up 30–40 dB, and a moderately loud sound
         might be boosted 10 dB. Very loud sound might be dropped by 5 dB. 
      

      
      Hearing aids “squish” sounds into the person’s residual auditory range as best they
         can. The greater the degree of hearing loss, the less range (residual hearing area)
         is available. So, some soft sounds end up being lost if the hearing loss is moderately-severe
         or greater, even with well-programmed hearing aids. When sound is “squished” it doesn’t
         sound quite the same as it does to a person with normal hearing. Since vowel sounds
         (“a, o, e,” etc.) tend to be louder than consonant sounds (e.g., “s, th, p, k,” etc.),
         but consonant sounds carry the information necessary to understand the word, hearing
         aids boost sounds in the mid to higher pitches (consonant sounds) more than low pitches
         (vowel sounds). There are some reasonably good examples of hearing with hearing aids
         available on the web and other resources. A few examples of using well-programmed
         hearing aids to manage common degrees of sensorineural hearing loss are on my practice’s
         website (www.bosaudconsul.com). It’s much easier to hear what someone is saying when
         the consonant sounds are boosted, but speech sometimes loses its “warmth” (which often
         comes from a good balance between low and high pitches). There are trade-offs. Do
         hearing aids work? Yes. Research has demonstrated that children identified with hearing
         loss by three months of age, and are fitted with hearing aids within one month of
         diagnosis (and at the latest, by six months of age) end up doing as well academically
         and socially as their normal-hearing peers.[2]  A very touching video was pointed to me by a parent of a child with hearing loss:
         it’s accessible via YouTube, and is a video of a little boy (Lachlan) who is fitted
         with a hearing aid when he’s seven weeks old.[3]  He fusses when the snug earmold is inserted into his ear (as expected), but then
         his facial expression changes as his audiologist and his mother talk. At the time
         of this writing, this video can be accessed at: https://www.youtube.com/watch?v=T05oyzahoLY.
         A Google search for “Lachlan’s first hearing aid” will likely provide a link if the
         one listed here is out of date.
      

      
      Hearing-aid technology in the 1980s and before was very limited. Hearing aids didn’t
         sound very good, and they did little more than make all sounds louder. This helps
         in a quiet room when a person with at least a moderate degree of sensorineural hearing
         loss (or any degree of conductive hearing loss) is in a one-on-one conversation. But
         with 1980s technology, as soon as background noise is present (which is pretty common),
         they are of little use. Being forced to talk with someone only when there is no background
         noise is quite limiting (that is, isolating).
      

      
      Thank goodness that with the advent of computer chips and advanced digital signal
         processing, hearing aids have gotten much smarter. As well, the hearing-aid microphones
         have advanced to the point they can zero-in on only what is directly in front of the
         listener, or even direct their focus to voices to either side. An example when this
         either-side listening might be helpful: listening to someone beside you in the car
         when both of you are facing forward. A ton of work has been done in hearing aid technology
         over the past couple decades to make hearing aids work better in noisy situations.
         While they don't “fix” the hearing loss, they work much better than they used to.
         How many people are still using a computer running Windows 1995, or dial-up Internet
         access? Hearing-aid technology has harnessed the rapid advances in computer processing
         to make hearing in all environments easier. CIs have benefited as well from advances
         in computer technology, as well as from advances in hearing aids. If something works
         well in hearing aids (for instance, directional microphones), then these improvements
         often translate into CIs.
      

      
      What hearing aid is the right kind of hearing aid for a child with permanent hearing
         loss? Almost always, a “behind-the-ear” (BTE) hearing aid gives the best performance
         (works better) to meet hearing needs. BTE hearing aids sit on top of, and behind,
         the outer ear (specifically, the pinna) and a tube runs from the sound output speaker
         in the hearing aid down into the ear canal. Because a child’s ear grows pretty rapidly
         until the age of twelve (and really fast in the first two years of life), it is necessary
         to replace the earmold that fits into the ear and ear canal when the old one is too
         small to fit well. Could a child use hearing aids that fit entirely in the ear, or
         down in the ear canal, with no parts that fit behind the ear? Yes . . . but the outer
         shell of the hearing aid would have to be remade as the ear grows. This gets expensive
         to replace the shell, and while the hearing aid is being remade, the child is “off
         the air.” Quite simply, in-the-ear hearing aids aren’t a good option for children,
         at least not until their ears stops growing as fast (near the teenage years). An alternative
         that might be a reasonable compromise is a “receiver-in-the-canal” (RIC, also called
         RITE) device, which still has a part sitting behind the ear, but the part that goes
         down into the ear canal is a tiny wire. A custom-made earmold for a RIC hearing aid
         is still a good idea for children (for lots of reasons, including making sure the
         hearing aid stays in the ear), and then only this earmold would need to be replaced.
         It used to be that RIC hearing aids weren’t strong enough to be used by people with
         greater than a moderate degree of hearing loss, but they have gotten better. Now many
         people with severe sensorineural hearing loss can use RIC hearing aids, if they use
         a custom earmold. 
      

      
      It is very important that the earmold fits snug and fits well in the child’s ear,
         and parents become really good at putting the earmold in fast. Think of a custom-made
         pair of shoes: if made right, they should fit great! If not made well, or the shoe
         isn’t put on all the way and the heel sticks out, you can get a blister or they may
         fall off. Earmolds need to be snug in a person’s ear so that the sound can be kept
         in the ear. When earmolds don’t fit very well, sound can leak out. When this happens,
         the hearing aid often squeals (this is called “acoustic feedback” or just “feedback”).
         When the hearing aid is squealing, the sound is not going into the ear. It’s not dangerously
         loud for the child, but sound isn’t going in like it’s supposed to. Likely, the child
         doesn’t even hear the squeal (but everyone else around does).
      

      
      Keeping hearing aids in a child’s ear is not always easy. Early on, young babies just
         let things happen (after a little fussing). Putting on clothes sometimes makes young
         babies fuss, but usually they tolerate clothes once dressing is done. My twenty-three-month-old
         daughter, Emma, is going through a “naked” phase: after getting her dressed, she loves
         to pull off every last stitch of clothes (starting with her socks). In the car seat,
         her shoes and socks come off almost immediately. Toddlers with hearing aids very often
         go through similar phases of expressing their independence. What’s a parent to do?
         Pick and choose your battles. Sometimes it’s right to put the hearing aids/clothes/diaper
         right back on. Sometimes it really doesn’t matter. During listening activities, it
         should be an expectation that hearing aids stay on (because that’s how the child hears
         best). When it’s cold outside, it’s an expectation the toddler keeps his or her coat
         and gloves on. It becomes a battle of wills, sometimes. As all parents do, you just
         do your best! Other parents of children who use hearing aids have gone through these
         challenges and often have great tricks. Your child’s audiologist almost certainly
         has a number of tricks as well to keeping the child’s hearing aids in place. The last
         chapter of this book includes helpful suggestions from parents who have “been there,
         done that.”
      

      
      Hearing aids are medical devices that can be extremely beneficial, making softer sounds
         audible while still keeping louder sounds tolerable, that is, as long as the professional
         fitting the hearing aids has the necessary education, training, and experience to
         work with young children and babies with hearing loss. Unlike older kids with hearing
         loss (older elementary-school age and up), young children and babies cannot report
         whether the sound is adequate and tolerable. While it is unlikely, it is possible
         for hearing aids to be fit to boost sound far too much, and risk damaging residual
         hearing further. More often, the hearing aids are set too softly and sound that could
         be made audible (loud enough, and therefore, useful) isn’t boosted enough. This renders
         the hearing aids less effective than they should be for giving good access to spoken
         language. It is imperative that the person fitting the hearing aids have, at a minimum, an audiology degree
         (AuD or PhD, or another designator indicating the person is an audiologist), knowledge
         of best practices in pediatric hearing-aid fittings (the American Academy of Audiology
         has a comprehensive pediatric hearing-aid fitting protocol),[4]  and objectively verify that the hearing aids are providing enough, but not too much,
         boost to sound. This “objective verification” is usually done with special equipment
         that includes a very thin and flexible tube that is inserted into the ear canal with
         the hearing aid in place. This very thin tube is connected to a microphone that is
         hung on the child’s ear and can measure the sound coming through the hearing aid and
         into the ear. This way, the verification system can tell if the hearing aid is boosting
         sound just the right amount. This is the only way to know, for sure, that the hearing
         aid is programmed and working correctly, since the young child can’t tell us. The
         best person to provide this kind of care is a pediatric audiologist. There are web-based
         resources to identify a qualified provider (for example, www.HowsYourHearing.org).
      

      
      If a child has a sensorineural hearing loss, and also has ongoing ear infections,
         it is important the ear infections be treated very aggressively—more aggressively
         than you would for a child who doesn’t have an underlying sensorineural hearing loss.
         The reason for this is that the child with sensorineural hearing loss already hears
         less than optimally when the ears are clear and hearing aids are in the ears and working
         great (remember, hearing aids help hearing, they don’t cure the hearing loss). Any
         additional conductive hearing loss acts as an earplug, further reducing the residual
         hearing. As well, many older kids who use hearing aids will say they really don’t
         like having an earmold in their ears when they have an ear infection. Not using hearing
         aids during an ear infection means the child is really off the air until the infection clears. As a result, it’s typical for a young child
         with sensorineural hearing loss who has a few ear infections to get PE tubes faster
         than a child with normal hearing and occasional ear infections. 
      

      
      Cochlear Implants: When Hearing Needs a Bypass

      
      When the degree of hearing loss is so severe that there is very little residual hearing
         range, hearing aids may not be able to provide good enough access to speech sounds.
         Children with severe or profound hearing loss typically fall into this category. Hearing
         aids can give good awareness of environmental sound, and might help the child with
         severe hearing loss know when someone is talking, but the child might not be able
         to understand what is said. When hearing loss is this significant, the hearing aids
         are not expected to support acquiring spoken language through hearing alone. Thankfully,
         there is technology that can take over when hearing loss is this severe: CIs. CIs
         are medical devices that bypass the severely damaged hearing system, and give direct
         electrical input to the hearing nerve. The CI has two main pieces: one part that is
         surgically implanted in the cochlea (inner ear) and under the scalp, and one part
         that is worn on the ear and head. See a photograph of the two parts of an implant
         in figure 5.1.
      

      
         Images of the external processor and internal receiver stimulator.

            Picture provided courtesy of Cochlear Americas, © 2014 Cochlear Americas.

         

      

      
      
         

         

      

      The part that is surgically implanted is the “receiver stimulator and electrode array.”
         The electrode array is a bundle of wires and twelve to twenty-two electricity emitters
         (electrodes) that are very carefully inserted into the damaged cochlea by an ear surgeon.
         These wires are connected to an electronic component called the “receiver stimulator”
         that is placed under the skin of the scalp and controls how the electrodes deliver
         electricity to the hearing nerve. The externally worn parts include the external processor
         and microphone (together, these usually look like a large behind-the-ear hearing aid)
         connected to a wire with a magnet in a circle. See figure 5.3 for a photograph of
         a child wearing the external CI processor.
      

      
         A child with a CI wearing the external processor.

            Picture provided courtesy of Cochlear Americas, © 2014 Cochlear Americas.

         

      

      Several weeks after the surgery is performed to insert the internal parts into the
         cochlea and under the scalp, and the area has sufficiently healed, the external processor
         is programmed to give “initial stimulation” to the internal parts—this is the first
         time the child hears with the CI. The magnet (the part that is a circle and has a
         wire leading to it from the external processor) sits on the scalp directly over where
         the receiver stimulator is placed by the ear surgeon. This piece transmits commands
         across the thin skin layer of the scalp to the receiver stimulator, which tells the
         electrodes what to do.
      

      
      The part that is responsible for making sense of the sounds of the world is the external
         processor. The external processor has microphones on it that zoom in on speech (much
         like hearing-aid directional microphones do). The sounds picked up by the microphones
         go to the electronic system in the external processor, where the sounds are broken
         down into discrete bits, with low-pitch through high-pitch sound separated out. These
         “chunks” of sound make up speech: depending on the CI system, there are as many as
         twelve to twenty-two discrete “chunks” that make up sound from low to high pitches. 
      

      
      These discrete chunks are assigned to stimulate the different electrodes that have
         been inserted into the cochlea. The hearing nerve is stimulated by the different electrodes
         in patterns, according to the CI program, and that signal is sent up to the brain
         to be decoded as something meaningful (for instance, language). The audiologist programming
         the external processor tests the child with the implant to see how much electricity
         needs to be sent to each electrode to be “heard,” and how much electricity is “too
         much.” It’s essentially the same as figuring out how loud a sound has to be played
         to be heard, and how loud a sound is when it becomes uncomfortably loud. Only it’s
         done with electricity instead of sound. But in truth, recall in chapter 2 that sound
         is normally turned into electrical signals by the cochlea, so all “sound” makes its way to the
         brain as electrical signals. So, the CI does something very similar to what the normally
         functioning ear would do: send electrical signals to the hearing nerve and on up to
         the brain where the decoding actually happens.
      

      
      Based on how the audiologist programs the CI processor, the child’s hearing nerve
         is signaled that different speech sounds were spoken. The pattern that the brain receives
         from the CI doesn’t necessarily sound like real hearing; at least, not at first. But
         it does work, much of the time. It gives access to low to high pitched sounds, from
         soft to loud, that couldn't be given by a hearing aid when the hearing loss is severe
         or greater. Children who have very good outcomes often are able to hear most, or all,
         of the vowel and constant speech sounds.[5]  Since they can hear these speech sounds so well, they often have very clear speech
         (clearer than if they heard only vowel sounds through powerful hearing aids).[6]  In fact, there are many instances of a child with severe-to-profound hearing loss
         and a CI developing an accent particular to the region where they grow up. One example
         of a child with CIs acquiring a regional accent was pointed out to me by the parent
         of a child with CIs: This example can be found on YouTube at https://www.youtube.com/watch?v=fAtV-DctIeA.[7] In this video, two sisters living in Australia are age three years and four years.
         One has normal hearing and the other was born with severe-to-profound hearing loss
         and has a CI. Both have Australian accents. To an audiologist, this is amazing, because
         accents are a pretty subtle nuance of speech. The fact a CI sometimes gives good enough access to something so subtle is astounding. We wouldn’t expect
         a regional accent to be picked up in his speech patterns by a child with severe or
         greater degree of hearing loss who uses hearing aids and communicates verbally. To
         be clear, though: if the hearing loss is less severe, and hearing aids are set correctly,
         it’s likely the child will pick up the regional accent.
      

      
      As hard as it might be to imagine what it sounds like to listen through hearing aids,
         imagining what it sounds like to hear through a CI is even harder. Rather than sounding
         a bit like listening over a telephone (hearing-aid simulations), CI simulations of
         listening to speech sound a bit robotic to a person with normal hearing.[8]   There are some good CI simulations available on the web, but bear in mind that
         these simulations aren’t exactly what a CI sounds like. These simulations are meant
         to give people with normal hearing an idea how hard, or easy, it is to hear and understand
         using a CI (not necessarily mimicking the sound quality). How children react when
         a CI is first turned on (“initial stimulation”) is different from one child to the
         next. Sometimes, the new sound appears to be scary. They may get very wide-eyed and
         snuggle into their parent. Other children may find the new sound exciting! When children
         have their initial stimulation, different noise makers (like a xylophone, drum, tambourine,
         etc.) are available for them to experience how these sound through their CI. When
         they are excited by the new sound, they eagerly bang on the instruments, delighted
         by the new game: “Hey, when I hit this mallet on different bars on the xylophone,
         it makes different sounds!”
      

      
      An amazing example that brought me to tears is a YouTube video of a teenage girl who
         seems to have modest expectations of the quality of sound from her new CI: https://www.youtube.com/watch?v=0B8Zj62LoUg.[9]  Based on the content of this video, I’m surmising this teenager used hearing aids
         when she was younger, and already has a CI in her right ear; the video shows the initial
         programming and initial stimulation of the new CI in her left ear. This young lady’s
         audiologist, who appears in the video, tearfully celebrating the joy of hearing with
         the young lady, is my mentor, Dr. Marilyn Neault, the Director of Habilitative Audiology
         at Boston Children’s Hospital. It’s people like Dr. Neault who represent the best
         of hearing healthcare. She is the audiologist who taught me the most about the importance
         of a family-centered approach to management of childhood hearing loss. 
      

      
      When a child gets a CI, whether they previously heard well with hearing aids or not,
         they need intensive hearing and speech-language therapy to learn how to hear with
         the CI (even if it sounds “really good”). Essentially, the brain has to be taught
         how to decode the patterns that the CI gives to the hearing nerve. It is reasonable
         to expect several hours per week of listening and spoken-language therapy sessions
         for years after getting a CI. The CI doesn’t restore hearing, and what is heard through
         the CI doesn’t necessarily come through as meaningful sound right away. Sometimes,
         it’s a while before the brain decodes the CI input as meaningful sound. Is it easier
         than parents learning American Sign Language (ASL) and then teaching their child ASL?
         That’s hard to say: both are a tremendous amount of work. The question becomes more
         “how would you like your child to communicate?” In the words of a parent of a child
         with CIs who also became proficient in ASL, “There is no way of getting out of ‘work’
         when it comes to a parent teaching a deaf child language.”
      

      
      It is very important that parents have reasonable expectations about what hearing
         aids and CIs can do: they help the child to hear better. They do not guarantee good
         speech and language development, or good access to spoken language. Depending on the
         degree of the hearing loss, and how well a CI can stimulate the hearing nerve, the
         child may be able to hear lots of speech and environmental sound well. On the other
         hand, he or she may have limited hearing, even with the best CI mapping. Since CI
         requires surgery and extensive therapy for a long time to learn to use sound coming
         through the CI, it is extremely important that parents understand that a CI does not
         guarantee good hearing. How well a child does with a CI depends in large part on family
         support and the child’s innate drive to use hearing to make sense of his or her world.[10]   It is for this reason that it is important that parents considering CI for their
         child step through a candidacy process, learning about the risks and benefits of CI
         from a team who will provide a realistic perspective. Most children who use CIs do learn to talk, and they wouldn’t have learned to talk (at least, not as early, or
         as well) if they didn’t get CIs. But some children do not learn to talk, despite having
         CIs, and gravitate toward ASL. Responsible CI clinicians will advise parents of a
         child with profound sensorineural hearing loss that there is a possibility of the
         child learning to talk, but only with intense therapy and a lot of work.
      

      
      Which Is Better: CIs or Hearing Aids?

      
      All things being equal, when the hearing loss is severe or greater, CI gives a clearer
         sound than hearing aids do, after the brain “ramps up” to make sense of the signals
         from the CIs. If the degree of hearing loss is mild to moderately severe, it is likely
         hearing aids would do better than CIs (again, all things being equal, such as parent
         support, child’s innate drive to communicate, etc.). Children who get CIs are, by
         and large, given a lot of speech and language therapy and auditory-listening therapy
         sessions. Children with hearing aids often don’t get that same level of support, and
         the reason why has always baffled me. Do children with CI do better simply because
         they are more often enrolled in highly structured therapy programs, whereas children
         with hearing aids are not? Maybe. Learning to hear with technology (CIs or hearing
         aids) is a process, not an event.
      

      
      Does It Matter If a Child Has One Hearing Aid or CI, or Two?

      
      It used to be that many children with hearing loss in both ears only got one hearing
         aid. The same was true with CI: all it takes to hear speech is one ear, right? That
         kind of thinking (“one is good enough”) is decades old now. Recall from chapter 2
         that we use our two ears together to make sense of our world (“where did that sound
         come from?”) and to pick out the person we want to listen to in a crowd (the “cocktail
         party effect”). Most people with hearing loss in both ears report that having two
         hearing aids, or two CIs (or, a CI in one ear and hearing aid in the other) is better
         than having a device in only one ear. Two devices don’t help as much as having normal
         hearing in both ears, but they are a big improvement in figuring out where sounds
         come from (“localization”) and hearing in noisy environments. If a person has two
         devices, rather than just one, they won’t be limited to making sure people sit on
         their “device side” in order to hear them better. It is less likely they will be surprised
         by someone walking up to them from their “unaided” side if they have two devices (they
         won’t have an “unaided side” then). People have described having two devices makes
         them feel more confident and less anxious. Sometimes, though, it doesn’t make sense
         to use a device on one side; for instance, if there’s no residual hearing at all on
         one side, or for some reason the person isn’t a candidate for a CI on the poorer side.
         In this case, the person with hearing loss in both ears, but can only use one device,
         is at a disadvantage. As a general rule of thumb, if two devices would be helpful,
         two should be used.
      

      
      Assistive Technology to Improve upon Hearing Aids and CIs

      
      While hearing aids and CIs provide better access to speech and environmental sounds,
         when background noise is present, it can be hard for a person using such technology
         to hear. Even smart microphones that zoom in on speech can only help so much. The
         challenge created by background noise increases as the talker moves further away.
         This is most obvious in classrooms. It is shockingly hard to hear in the classrooms
         of mainstream public schools for a person with normal hearing. From the noisy heating/air-conditioning systems, to side conversations and
         paper rustling, to the teacher moving among students (that is, moving closer to a
         particular student, and then further away), classrooms are not easy listening environments.
         For a student with hearing loss, hearing aids and CIs aren’t good enough to consistently
         hear the teacher.[11]   Very often, it is recommended the student sit close to where the teacher usually
         stands (“preferential classroom seating”). But if the teacher moves among the class,
         as is typical, then preferential seating doesn’t help that much. 
      

      
      An excellent solution is for the teacher to wear a microphone that picks up the teacher’s
         voice and sends it directly to the student’s hearing aids or CIs. This kind of system
         is called an “FM system” because the teacher’s voice is transmitted to the child’s
         devices by low-powered FM radio waves. The FM system is made of a microphone and wireless
         transmitter (usually about the size of a belt-worn pager) and the FM signal is picked
         up by special “boots” connected to the hearing aids or CIs. The benefit is obvious
         and vital: regardless how close or far the teacher is to the student with hearing
         loss, the child can hear the teacher as though he or she is standing next to the child
         the whole time.[12]   Provision of the FM system is generally part of the school’s obligation to provide
         the student with “equal access to public education,” that is, the school is financially
         responsible for providing an FM system that works with the student’s devices. We’ll
         talk in detail about special education and Individualized Education Plans in chapter
         7. For sake of the current discussion, it is important to understand that classrooms
         are challenging listening environments, and more is needed than hearing aids or CIs
         to hear well enough to learn. 
      

      
      Other assistive listening devices (ALDs) that work with hearing aids or CIs include
         “infrared” (IR) systems, “induction-loop” (“loop”) systems, and Bluetooth connectivity.
         Many public places, like government buildings, are required by law to offer ALDs and
         display a message of their availability. IR systems are more common in theaters and
         are available upon request. Many concert venues, government buildings, and conference
         rooms have loop systems installed. Bluetooth is becoming more readily available, and
         hearing aids can be “paired” to Bluetooth-compatible devices (like car stereo, television,
         and smartphones like Android and iPhone). Each of these technologies follows a similar
         purpose: to bring the source of the sound (movie soundtrack, guest speaker, or caller)
         closer to the person with hearing loss. Using ALDs can make listening much easier, and so it’s much more likely people with hearing loss will enjoy themselves,
         rather than struggling just to keep up.
      

      
      What About a Child with Normal Hearing in One Ear, and Hearing Loss in the Other?

      
      Should a child with hearing loss in only one ear (that is, a “unilateral” hearing
         loss) use a hearing aid or CI in that ear? Recall from above (and chapter 2), we use
         our two ears to make sense of the world around us and to focus on hearing what we
         want to when there’s background noise. People with unilateral hearing loss often do
         well one on one in a quiet room, but struggle more in noisier environments than people
         with normal hearing in both ears would. And since hearing aids don’t make hearing
         normal, the amount of benefit from using a hearing aid in this case varies. It also
         depends how much residual hearing is left in the poorer-hearing ear. If the hearing
         loss is to a greater degree than moderately severe, the amplified sound from the hearing
         aid may actual be heard by the other, normal-hearing ear before the ear with the hearing
         aid! That could create some confusion, although it could actually still be helpful;
         it might make them feel like they have less of a blank spot on their poorer-hearing
         side. Many people with normal hearing in one ear and hearing loss in the other strongly
         prefer having a hearing aid in their poorer ear: it can give a better sense of directionality,
         they don’t get surprised as easily if someone walks up to them on their poorer-hearing
         side, and they feel more confident (and less anxious). Others find the sound through
         a hearing aid to their poorer-hearing ear distracting, and possibly making it harder to understand someone talking, than if they didn’t use a hearing aid on that side
         at all. In the case of one-sided hearing loss, it’s a matter of personal preference.
         If there is adequate residual hearing that a hearing aid might be of benefit, it’s
         a good idea to at least give it a try.
      

      
      While a child with good hearing in just one ear is expected to hear well enough to
         learn how to talk, once the child begins elementary school, it gets much harder for
         that child to keep up with normal-hearing peers. Whether or not such children use
         a hearing aid, they will need to use an FM system to help them hear the teacher better.
         While the use of a hearing aid is a matter of personal preference for children with
         unilateral hearing loss, it is imperative they use an FM system in the classroom.
         Several studies have shown that children with unilateral hearing loss who don’t receive
         any interventions or educational support do much worse in school than their peers
         with normal hearing in both ears. They have to repeat grades at an extremely high
         rate, are often labeled as “inattentive” or “daydreamers,” and do not perform as well
         on standardized tests. Consequently, kids with unilateral hearing loss often have
         the same social-emotional challenges as children with (untreated) hearing loss in
         both ears. When adequate educational supports are in place from early on, they do
         just as well, on average, as their peers who hear well in both ears.
      

      
      For children with severe-to-profound hearing loss in one ear, and normal hearing in
         the other, a hearing aid on the poorer-hearing side might to be of limited benefit.
         The better-hearing ear would pick up the sound coming from the hearing aid before
         the ear with the loss, and it may be helpful, but it may also be distracting. Currently
         in the United States, it is not approved by the Food and Drug Administration (FDA)
         to provide a CI to a person with unilateral hearing loss. As a consequence, health
         insurance companies don’t provide coverage. However, outside the United States, people
         with profound unilateral hearing loss do receive a CI and the reports suggest they
         do benefit. One high-profile recipient is Malala Yousafzai, who was nearly killed
         in 2012 by the Pakistan Taliban because she was targeted for her vocal advocacy for
         the education of girls in her country. As a result of her injuries, she has profound
         sensorineural hearing loss on the left side, and received a CI in that ear roughly
         four months after the attack. Perhaps someday, there will be adequate data supporting
         improved quality of life for a person with profound unilateral hearing loss receiving
         a CI, and the FDA will approve this indication. 
      

      
      In chapter 2, ANSD was described as a hearing disorder where the cochlea is working
         (at least relatively well) but the connection between the cochlea and the hearing
         nerve isn’t working very well. Until not many years ago, it was considered categorically
         wrong to fit a person with ANSD with hearing aids; it was assumed they wouldn’t do any
         good, since hearing aids are intended to enhance residual cochlear hearing. After
         some benefits were seen in the few people with ANSD who tried hearing aids, the use
         of hearing aids was recommended, but to program the amount of amplification to be
         conservative: don’t give very much boost. As we learned more, it has become clear
         that people with ANSD don’t always benefit from hearing aids, but if they do, they
         do better when the hearing aids are programmed according to their audiogram (that
         is, the hearing thresholds documented from a hearing test). Often, a person with ANSD
         does not get as much benefit from hearing aids as someone with a sensorineural (cochlear)
         hearing loss, even if these two people have very similar hearing thresholds (that
         is, their audiogram looks the same). If the person with ANSD gets very little benefit
         from hearing aids, CI is an option. If the child with ANSD isn’t making good progress
         in spoken language, despite the family supporting this mode of communication and best
         efforts have been made to help the child’s hearing through hearing aids and FM systems,
         then a CI should be considered. Assuming the child is medically a candidate for CI
         (for instance, is healthy enough and radiology studies, like MRI, show there’s actually
         a hearing nerve present), then the benefit from CI is expected to be the same for
         a child with ANSD as a child with severe-to-profound cochlear hearing loss.
      

      
      Baha: Bone-anchored Osseointegrated Devices

      
      Another kind of device is also available for children with permanent conductive hearing
         loss in both ears, or hearing loss in just one ear: a bone-anchored hearing system
         (often referred to as a “Baha” because it used to be called a “bone-anchored hearing
         aid”). The name of this system was changed because the term “hearing aid” created
         problems getting insurance companies to cover the cost of the device and related surgical
         and audiological services (historically, insurance companies don’t cover the cost
         of hearing aids!). Sound can be delivered to the inner ear (cochlea) through the bones
         of the head: hold a tuning fork in your teeth or behind your ear and it’s obvious.
         Bone-anchored hearing systems take advantage of this fact to help people hear when
         they have permanent conductive hearing loss, and they can’t otherwise use hearing
         aids that go in the ear. If a person doesn’t have ears or ear canals, conventional
         hearing aids can’t be used. 
      

      
      Bone-anchored hearing systems include a very small titanium screw that is surgically
         implanted into one of the bones of the skull above and behind the ear by an ENT surgeon.
         Connected to the top of this titanium screw is an “abutment” that juts out through
         the skin of the scalp. About three months after the surgery to implant the titanium
         screw, the bone heals around the implant enough that the implant is now osseointegrated
         (fused into the bones of the skull). An externally worn sound processor attaches to
         the abutment; this sound processor has a microphone and the electronics for processing
         sound, which is programmed by an audiologist. Instead of the sound being sent through
         the ear canal to the eardrum as with conventional hearing aids, the sound is sent
         through the bones of the skull to the cochlea where the sound is heard. 
      

      
      While the FDA has approved the surgery for bone-anchored hearing systems in children
         five years and up, the age at which a child can have the titanium screw implanted
         varies, and depends on how each child’s skull is forming. If the skull is too thin
         where the screw needs to be implanted, the child isn’t a candidate (yet . . . maybe
         she will be as she gets older). Regardless of the age when the surgery can be performed
         to implant the screw, these bone-anchored hearing systems can be mounted onto a soft
         headband (a “softband”) with the external sound processor held against the skull.
         The sound processor sends the sound vibrations through the skull where they are picked
         up by the cochlea, in much the same way it would if it were mounted onto the abutment
         of an osseointegrated screw. Some of the downside to the sound processor being mounted
         onto a softband is that the range from softest to loudest sound that can be delivered
         is smaller, and the range of pitches that can be delivered isn’t as broad as when
         the processor is mounted onto an osseointegrated post and abutment. While these are
         most useful in children with permanent conductive hearing loss in both ears, some
         people do use a bone-anchored hearing system if they have profound unilateral hearing
         loss. Just as with hearing aids and CIs, background noise creates a challenge for
         listening, and an FM system should be connected to help in the classroom.
      

      
      Who Pays for These Devices?

      
      Right or wrong, historically, hearing aids for children have not been covered by health
         insurance plans. CIs are almost always covered, but may require a lengthy “prior authorization”
         review process. The same is true with bone-anchored hearing systems: they are often
         covered by health insurance with prior authorization (now that they don’t have the
         words “hearing aid” in their name!). Very few health insurance plans provide financial
         support (a “benefit”) for hearing aids for adults, and by extension, hearing aids
         for children have historically been excluded as well. Through legislative advocacy
         in individual states, there are laws in twenty states (at the time of this writing)
         that mandate health insurance plans provide some form of financial benefit toward
         covering the costs of hearing aids and related audiological services.[13]   While it is unfortunate that so many adults with hearing loss do not seek audiological
         treatment for treatable hearing loss, many do compensate with varying degrees of success,
         given a lifetime of language learning behind them. For children, time is of the essence!
         There is no acceptable amount of delay in proceeding with hearing-aid fitting. In
         fact, how fast a child is fitted with hearing aids is part of the standard-of-care
         mandates set down by the JCIH (2007) position statement. Once a child is identified
         with permanent hearing loss, hearing aids need to be fitted within one month (even
         if more testing continues to hash out the details of the hearing loss).
      

      
      Whether or not your state has a law mandating some form of hearing-aid benefit in
         health insurance plans, it’s important to find out, specifically, what your health
         insurance plan will and will not cover. Many health insurance plans will consider
         covering hearing aids and related audiological services, even if it’s not automatically
         covered as part of the plan. Ask for a “prior authorization for coverage” to be considered,
         or ask about your policy’s “appeals process.” You may be surprised that you will qualify
         for at least some coverage. If you do end up not having insurance coverage for hearing
         aids, there are options for financial assistance. Some programs to cover costs for
         this type of treatment are based on family income, while others are not. Some local
         philanthropic organizations (such as Lions Club, Knights of Columbus, and Optimist
         Club) as well as state agencies (such as state vocational rehabilitation services)
         offer financial support. If financial support is possible, but causes a delay in getting
         hearing aids, many hearing-aid loan programs exist that can provide loaner hearing
         aids until financial assistance comes through.
      

      
      As you work through all the challenges of being a parent, with the added challenges
         that come with your child having hearing loss, figuring out how to pay for hearing
         aids should be the last of your worries. Unfortunately, oftentimes it comes front
         and center. Seek the assistance of your child’s audiologist and pediatrician: often
         they are aware which organizations in your area can help, and what hoops need to be
         jumped through to apply for help. As you figure out the costs associated with getting
         hearing aids, make sure you know what is included in the initial upfront costs of
         the devices, and what is not. Some audiologists bundle together the cost of the hearing
         aids with their professional services, while others separate out the cost of the devices
         from the professional services. Regardless, there can be a lot of out-of-pocket expenses,
         not the least of which is the cost of replacement earmolds, batteries, time off work
         and school, parking, gas, and so on. If financial assistance is available to cover
         any of this, take it!
      

      
      Minimizing Risk for Further Hearing Loss

      
      When a child has hearing loss, any further decrease in hearing can result in significant
         decrease in ability to understand, even if the amount of the decrease in hearing seems
         relatively small. This is particularly true if the degree of hearing loss is in the
         moderate range. For instance, if a child with a 60 dB hearing loss has a 10 decibel
         reduction (to 70 dB), that relatively small decrease matters a lot more than if the
         child’s hearing dropped from 30 dB to 40 dB HL. When the hearing loss is already down
         between 50 and 65 dB HL, there is a decent amount of residual hearing, enough that
         we can expect the child to get good benefit from hearing aids. A few decibels of hearing
         matters a lot in this range, though. If the hearing loss is less severe, small reductions
         in hearing matter, but there’s still quite a bit of residual hearing, and adjustments
         to the hearing aid output should do the trick to compensate for the shift in hearing.
         On the other end, if hearing starts in the severe-to-profound range and hearing drops
         another 10 dB, the impact might, or might not, be significant: it depends how much
         benefit the child was getting from hearing aids anyway, and such a decrease might
         make it more obvious that the child will get more benefit from CIs.
      

      
      To minimize risk for further reduction in hearing, parents and children (when they
         are old enough to take responsibility) should minimize exposure to sustained noise
         levels that are above 85 decibels.[14] This is about how loud it is when you have to shout to someone (with normal hearing)
         about an arm’s length away for the person to hear and understand you. While a child’s
         hearing aids should limit any further boost to the noise, be mindful that sustained exposure can cause
         decrease in hearing over time. What is “sustained exposure?” A child whose summer
         job is mowing lawns, and uses a gas-powered lawn mower and leaf blower eight hours
         per day, five days per week, would be at risk for some small decrease in hearing after
         several months. When the noise isn’t necessary to hear, it’s best to use hearing protection.
         Some over-the-ear earmuffs may actually be big enough to allow the child to wear hearing
         aids under them. Alternatively, taking out the hearing aids and putting in earplugs
         can be effective at protecting hearing. Be aware, though, that a child with hearing
         loss who is using hearing protection is seriously reducing their auditory awareness.
         The hearing loss, background noise, and hearing protection all combined makes any
         auditory awareness virtually absent.
      

      
      If a child is engaged in music, either listening or playing an instrument, this is
         highly encouraged! Music is one of the most joyful things we use our ears for. A child
         with hearing loss should use headphones/earbuds if he or she wants to, and should
         not be discouraged from using an iPod. But just like any child (normal hearing or
         no) it’s important to limit listening level and duration of listening. One rule of
         thumb is to listen no higher than 80 percent of the maximum volume control for ninety
         minutes per day (or less) if a person is using the headphones that come with the music
         player.[15] This “80-for-90” rule was developed by one of my audiology PhD students, Cory Portnuff,
         AuD, PhD, and me, to offer easy-to-follow recommendations for safer listening levels
         using headphones. Dr. Portnuff and I also showed that earphones that are designed
         to block out the background noise (sound-isolating earphones) are very successful
         in helping people to moderate their listening level on their own, without needing
         to resort to level-limiting headphones. If parents do want that extra bit of safety
         for their child who likes to listen loud, consider the Ety-Kids® earphones, which
         limit the maximum level while still isolating against background noise (http://www.etymotic.com/consumer/earphones/ek5.html).
         For even more peace of mind, this earphone can be fitted with a custom tip that blocks
         out the most background noise while keeping the earphone secure in the ear. Alternatively,
         children may want to listen to music through their hearing aids or CIs, and they can
         do so by connecting their music player to their FM or Bluetooth streaming device (like
         some remote controls, for instance). The audiologist can even work with the child
         to adjust the settings on a “music program” that boosts sound to where the child likes
         it, while limiting the output to a reasonable level.
      

      
      There are certain medications that have side effects that can damage hearing, and
         these are classified as “ototoxic.” The medications that carry the greatest risk for
         hearing damage are powerful antibiotics that are given when someone is very ill and
         hospitalized (aminoglycoside antibiotics), have significant kidney dysfunction or
         heart failure and need diuretics to reduce the amount of water retained in the body
         (loop-inhibiting diuretics), and certain chemotherapy drugs used to treat cancerous
         tumors (cisplatinum and carboplatinum).[16] When these drugs are needed, it can be life or death, and these drugs do wonders
         to save someone’s life. That said, if a child has need for powerful medications, parents
         should ask if there are any drug side effects that include damage to hearing. It is
         possible that some alternative medications can be used that are equally effective
         at treating the disease. Some over-the-counter drugs that carry some small risk for
         ototoxicity include aspirin (in high doses) and other NSAID pain relievers. Ask the
         child’s ENT physician if there is any question about the safety of taking a certain
         medication.
      

      
      Future Directions

      
      Very recently, the FDA approved the use of hybrid CI-hearing aid devices in adults
         (but not yet in children). In hybrid CI-hearing aids, there is both an array of electrodes
         stimulated by a receiver stimulator and external processor, as well as that selective
         boost of sounds in the same ear. Theoretically, this would be especially helpful in
         people who have a reasonable amount of residual hearing in the low pitches, but little
         or no hearing in the higher pitches. The CI portion of this hybrid device would take
         over the job of picking up the higher pitches, while the hearing aid portion of the
         device would boost lower pitch sounds into the residual auditory area. This combination
         of technology is very exciting, and will help a large number of people whose hearing
         is just a little too good to go fully to a CI (and may want to keep some sense of
         acoustic hearing), but don’t do all that well with hearing aids. As of this writing,
         hybrid CI-hearing aid devices are very new on the scene for adults. Often, the surgery
         to get the hybrid implant causes further damage to the region that has “aidable” hearing;
         that is, the hearing gets worse because of the insertion of the short electrode array
         of the hybrid device into the cochlea. If hearing drops too far, the patient may not
         be a candidate for the hybrid CI-hearing aid anymore, and would need a conventional
         CI instead.
      

      
      Researchers who seek to find different ways to improve hearing in people with hearing
         loss have looked at a number of different pharmaceutical approaches to fix the underlying
         problems causing hearing loss. Since the 1990s, at least ten classes of drugs have
         been under development to lessen the impact of damage done to the cochlea by noise
         or certain medications.[17] Could we give a pill to people whose ears were injured that would rescue their hearing?
         What about using stem cells to regrow damaged sensory cells? If stem cells could be
         implanted in the cochlea of a person with hearing loss, could that person hear again?
         Could “gene therapy” be used to coax some of the surviving cells in a damaged cochlea
         to start growing into sensory cells (replacing ones that have been damaged)?
      

      
      The answer to the questions above is “maybe, but not yet.” The National Institute
         on Deafness and Other Communication Disorders (one of the National Institutes of Health)
         and many other government and philanthropic nongovernmental agencies have provided
         large amounts of grant funding to researchers trying to answer these questions with
         “yes.”[18] It’s clearly an extremely hard problem to solve.
      

      
      The FDA requires extensive studies on drug safety first to see if the kind of drug
         can be tolerated, or if there are side effects that are just too dangerous. For instance,
         it’s necessary to figure out if a new medication is safe and effective when trying
         to rescue hearing in a child who has hearing loss because he or she was born prematurely
         and has breathing problems. If a drug is found that can be safely tolerated, the next
         step is finding a drug that can be safely tolerated that actually works. This is even
         more of a needle in a haystack. What if the reason for the damage to the cochlea is
         from medication used to treat a life-threatening infection? Would a hearing-rescue
         drug interfere with the medication’s ability to fight the infection? A good example
         of the worry over “treatment-interference” is chemotherapy: around 70 percent of children
         who need chemotherapy to fight certain cancers end up with hearing loss.[19] Some of the most effective cancer-fighting medications have the unfortunate side
         effect of severely damaging the cochlea. A drug that saves the cochlea could easily
         reduce the effectiveness of the chemotherapy to cure the cancer. Finding a drug that
         is well tolerated, effective at rescuing hearing, and doesn’t interfere with the effectiveness
         of other drugs is possible . . . it takes a lot of trial and error through experiments,
         and these experiments have to be done carefully to protect the health and well-being
         of those participating in the research. That’s why we aren’t there yet.
      

      
      What about stem cells? These seem to be reported by the popular news media as the
         Fountain of Youth! It’s true, stem cells carry some real promise. They can be coaxed
         into turning into lots of different cells in the body—cells that don’t naturally regenerate
         in people, like nerve cells or sensory cells in the cochlea.[20] But how do you get them to go into the right spot, and connect with the nerves and
         other cells around them in a way that helps? Can it be done surgically, without doing
         more damage to the area you’re trying to repair? If you do get stem cells in the right
         place, and they make good connections with nerves and other cells around, how do you
         make them grow just enough to help, but not keep growing and turning into a tumor?
         That could actually happen: stem cells multiply and take hold where they are supposed
         to, but don’t know when to “turn off” and so grow into a tumor.[21] 
      

      
      I posed a lot of these questions to hearing researchers who study these kinds of problems,
         and here’s what I’ve come to understand: it is likely that some drugs will be developed
         that will help rescue the hearing of people whose cochleas are injured by noise or
         some other trauma. These hearing-rescue drugs won’t cure deafness, but they will lessen
         how much damage would have been done.[22] The damage might be lessened enough that instead of getting very little benefit from
         hearing aids, the hearing loss isn’t so great and hearing aids are beneficial and
         they don’t have to go so far as to get a CI. Eventually, stem cell researchers will
         likely find a way to implant stem cells and regrow the delicate sensory cells in ears
         that were injured (say, by premature birth or a side effect of medications), to the
         point where they don’t need a CI and can use hearing aids instead.[23] Or, perhaps stem cells can help improve hearing nerve function, and make a CI more
         effective. It is not as likely that stem cells can help children whose genes didn’t
         code for forming the delicate sensory cells in the first place. But, it is still quite
         possible that gene therapy plus stem cells can give children born deaf some hearing,
         so that they could benefit from hearing aids, or hybrid CI-hearing aid devices.
      

      
      Should a Parent of a Child with Severe-to-Profound Hearing Loss Hold Off on Getting
         CIs to See If Gene Therapy or Stem Cell Research Will Cure the Deafness?
      

      
      This question has been posed a number of times in my fifteen years as a pediatric
         audiologist. When a CI electrode array is inserted in the cochlea, it typically wipes
         out any leftover scrap of hearing that was in the cochlea. What if gene therapy or
         stem cells could coax the ear into repairing itself, but only in an ear that never
         got a CI? There’s a pretty straightforward answer: if the brain is going to make use
         of sound (ever) it needs to be stimulated with sound as soon as possible (via hearing
         aids or CIs). The brain doesn’t stay perfectly accepting of new sound years down the
         road. Currently, the FDA approves CI in children aged twelve months and older. If
         CI is the best way to give clear access to sound, the sooner the brain gets the stimulation,
         the better. Babies implanted at age twelve months (and have good parental support,
         strong innate communication drive, etc.) typically catch up in speech and language
         to their normal-hearing peers by kindergarten. The outcome is less certain when children
         don’t have much in the way of auditory stimulation the first few years of life, then
         all of a sudden get a CI. In fact, research has suggested that if hearing hasn’t been
         a part of a child’s life for the first seven years, the sound provided by a CI (given
         at age seven years or older) is not so easily used by the brain.[24] The brain may not be all that effective at decoding the sound from the CI, even after
         a lot of therapy. If hearing is to be a significant part of a child’s experience,
         it isn’t a good idea to hold off on CIs (or hearing aids) just in case a breakthrough
         in stem cell research comes along. At present, it’s all about getting good language
         (ASL or spoken) into children’s brains by whatever means makes sense for the family.
         At present, if spoken language is a goal, devices are part of the path.
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      Chapter 6

      Beyond Devices: How Do You Know Interventions Are Working?

      
         
         
         
         
      

      
      The whole point of hearing screenings, hearing tests, fitting devices, and putting
         time and effort into therapy sessions is to give the child with hearing loss access
         to language. And there’s a lot more to intervention than simply fitting devices to a child to help that child hear
         better. So, how do we know if the plan is working? The development of language is
         a slow process, which means it can be hard to tell if progress is being made. The
         uncertainty whether interventions are effective can be deeply concerning, leaving
         families in a state of constant vigilance, or exhaustion, or both. This chapter looks
         at how to tell if the efforts of parents, teachers, therapists, and healthcare providers
         are actually helping.
      

      
      What Is “Normal” Childhood Development?

      
      “Normal” is a little bit of a gray area: it’s what most of the rest of (healthy) babies
         of a certain age are able to do. Babies’ brains and bodies continuously build new
         skills with every passing moment and experience. And it’s through their experiences
         that they make developmental gains, one skill building upon another.[1]   Let’s take, for example, development of “gross motor” abilities in a baby. A newborn
         has limited ability to maneuver herself in her environment. Mostly, she can kick her
         legs, arch her back, roll her head side to side, move her arms, suck and swallow,
         and cry. Sometimes, a newborn baby will bring her fist to her mouth, and suck on her
         fist. A lot of the moving around is reflexive. That is, a newborn will wave his arms
         around with hands open and fingers out if not swaddled, as though he is trying to
         figure out where he is and why he’s not being snuggled. But his waving of his hands
         is not intentional. If he’s hungry, he cries. There’s no forethought or planning,
         or expectation. There’s just, “This is how I feel right now, so this is how I’m going
         to behave.” As the newborn gets older, say, between ages one to three months, he starts
         doing new things, like lifting his head up when you have him do “tummy time.” Being
         able to lift his head takes a lot of muscle training and learning how to control his
         big head, and starts with being able to move it from side to side as a newborn. Being
         able to lift his head, after all the strength training and practice controlling his
         head, means he has achieved a “developmental milestone.” People who work with children
         pay lots of attention when children are meeting their developmental milestones, and
         if these milestones are achieved at appropriate ages. These “checkpoints” of development
         are a window into the bigger picture of what’s going on with the child, day to day,
         in building new skills. 
      

      
      Babies develop their skills at different paces: some babies make fast progress socially
         (making great eye contact, smiling, laughing, etc.) but are slow to learn how to sit
         up on their own. Sometimes the opposite happens: quick to develop gross motor skills,
         but not so fast to mature socially. To continue the example of gross motor development,
         a baby is expected to roll from her stomach onto her back (without help from a parent)
         between ages four and seven months. If a baby isn’t rolling over by seven months,
         this raises concern about the lag in meeting this gross motor milestone. Generally
         speaking, a baby wouldn’t learn to crawl if he isn’t able to roll from his back onto
         his stomach, and push up onto all-fours. If he isn’t able to crawl, he probably won’t
         build enough leg, arm, and body strength to be able to pull himself up to stand while
         holding onto furniture. If he doesn’t pull up to stand, he won’t build the leg and
         body strength to take his first steps . . . and so on. In our example here, it starts
         with rolling from back onto belly.
      

      
      With language, babies with normal hearing are being bathed in spoken language daily.
         This “bathing in spoken language” is like constant tummy-time for the auditory and
         language centers of the brain: every experience is training the brain what to do with
         this complicated thing we call language. A baby aged one to three months old with
         normal hearing, and who is able to turn his head side-to-side while lying on his back,
         might alert to the sound of a parent’s voice and orient his head to look toward the
         voice. This is early sound localization! Young babies also (generally) startle to
         loud sounds, and are awakened during nap if someone makes a noise that’s too loud
         (much to the sleep-deprived parents’ frustration). Young babies make cooing noises,
         as well as gurgles and cries. A baby can feel the tickle of her vocal cords vibrating,
         and might play with how this feels differently when she has her mouth open versus
         having her mouth closed when making noise. Depending on their hearing status, babies
         also hear these sounds that they are making. When a baby hears himself make these
         sounds, he is learning a sense of control over himself and how he interacts with the
         world around him, using his voice. As babies get older, maybe between six and twelve
         months, some delight in making an incredibly shrill screeching noise, over and over
         again. They may even laugh when they see people around them react by wincing and covering
         their ears. And then shriek again to see if they can make their parents wince again.
      

      
      As babies start being able to sit up (between about five and seven months, or so)
         they start having little babbling “conversations” where they string together sounds,
         like “babababa.” A baby might change the pitch of her voice up and down. All this
         vocal sound-play is evidence the baby is getting enjoyment from making these noises,
         either because she thinks it’s cool to hear these sounds that she’s making, or because
         it feels good in her throat and chest, or both. Babies with normal hearing, and many
         babies with hearing loss, babble like this. Sometimes, parents of children with hearing
         loss are able to recall subtle differences in how their child with hearing loss babbled
         compared to a sibling with normal hearing. But parents could drive themselves crazy
         trying to be master babbling-detectives, comparing any two children. Children develop
         differently anyway, so it’s not worth making yourself go crazy (there’s enough other
         stuff about parenting that will drive you crazy naturally, without going to look for
         it).
      

      
      As parents, we engage with our babies as they babble, imitating their babbling sounds,
         and end up having little turn-taking “conversations” with them. This is highly rewarding
         for both the baby and the parents! Imagine, the baby babbles “amamama” and then pauses,
         and her mother says “Mamama?” and the baby babbles back to her mother “amamaMA!” And
         then her mother laughs. The baby smiles and claps her hands, so very proud of herself for making these noises! This kind of turn-taking babbling play
         is an early building block of verbal communication. We take turns when we talk with
         one another. It is part of our rules of communication, and babies learn these rules
         through this kind of babbling play with a “communication” partner. If a baby has hearing
         loss and isn’t accessing spoken language through devices, his babbling often ends
         up being more one-sided. He may attend to your face, and if you are close he may hear
         you (especially if his hearing loss is a mild to moderate degree). But it might be
         harder to engage with him in the turn-taking game, because it might not be obvious
         to him when you are making vocal sounds, and when you are pausing. You might still
         be making babbling noises at him, but if he doesn’t hear your babbling noises, he
         might think you’ve paused and he starts his turn, prematurely.
      

      
      Babies who are making good strides in meeting their developmental milestones in language
         go from simple babbling, with only a few consonant sounds (like “b, d, m,”) followed
         by the same vowel sound (“bababa” or “dadada”), to more sophisticated babbling: for
         example, “mamada-igdee.” Babies with hearing loss who aren’t accessing spoken language
         through devices don’t often move from simple babbling into the more sophisticated
         babbling, at least, not without help (but we’ll get to that shortly). This more sophisticated
         babbling usually happens for babies with normal hearing around age eight to ten months,
         and is a precursor to the baby’s first “real” word. By “real” word we mean a symbol
         that carries with it a specific meaning, and is used on purpose. As the child nearing
         her first birthday continues to figure out how to make new sounds and new consonant-vowel
         combinations, she’s been watching and listening to her caretakers (her language role-models)
         as they make lots of really complicated sounds quickly back and forth with their mouths
         (she’s eavesdropping on your conversations). Eavesdropping is imperative to normal
         spoken language acquisition. Her first words are, in large part, motivated by her
         interest in moving from being an eavesdropper to an active participant in the conversation.
      

      
      In normal day-to-day activities, parents describe what’s happening in a silly, narrating-kind
         of game. Imagine trying to get a cheeky twelve-month-old to eat pureed vegetables,
         and he’s pursing his lips together, not letting you shove the spoon in his mouth.
         He has a very clearly understood nonverbal gesture when you try to feed him: shaking
         his head “No!” . . . but you take a scoop of the vegetable pap, hold the spoon up
         high (making sure he sees the spoon), and you say “Joey, get ready! The airplane is
         coming in for a landing! Vrooom!!!” as you “fly” the spoon down to come in for a landing
         (and get the precious little angel to open his mouth and let you feed him). This little
         narrating game you just did with Joey to get him to take a bite of dinner was very
         rich in language stimulation. The “airplane” makes a noise: Vrooomm!! Maybe the “airplane”
         even makes some loops on its way to come in for a landing, and makes different noises
         as it makes loops. Use of these different sounds, combined with what’s called “symbolic
         play” (the spoon becomes an imaginary airplane), brings additional meaning to the
         noises we make with our mouths, and is very motivating to get the child to participate,
         because it’s play, and play is fun.
      

      
      My oldest, Danielle (seven years old at the time of this writing), said her first
         intentional word when she was fourteen months old. It was in the bathtub, and we were
         playing with bath toys. She had taken a liking to a toy turtle. This turtle would
         dive into the soapy water, and come out, and dive in again, and sometimes even squirt
         water out of its mouth. One day in the bathtub, she said “tudle!” (her approximation
         for “turtle”). And she said it a couple more times that day in the tub, and not long
         after, a few more words started coming out of her: all words that were ones we had
         said over and over again to her, for at least the past several months, if not her
         whole life. I don’t recall, but it’s safe to say that when we gave Danielle a bath,
         we would describe what her different bath toys were doing as we played with them.
         I’m sure we also narrated what she did with them: “Oh, did the turtle fall off the boat?” we might say when she picked
         the turtle up from a floating toy boat and dropped it in the water. Hearing her parents
         say “turtle” hundreds of times during her first fourteen months was priming Danielle’s
         developing auditory and language centers in her brain to make this word available
         to her as her first word. Nowadays, I can tell that when Danielle is old enough to
         have a cell phone, she better be on a plan with unlimited minutes . . . she’s pretty
         chatty.
      

      
      These above examples (“the airplane coming in for a landing” and the “turtle falling
         off the boat”) are part of normal parent–child interactions. These interactions foster
         cognitive development as well as language acquisition. When a child engages in symbolic
         play (the spoon as an imaginary airplane), this shows the child has met a cognitive
         developmental milestone. Joey knows the spoon isn’t an airplane, but he gets that
         this is a game and he goes with it. This is an example how language fosters cognitive
         development, and vice versa. One way to think about “cognition” and cognitive development
         is this is how a child’s brain makes sense of his world, and how to navigate his way
         through it. As cognition develops, language becomes an integral part of this navigation
         through the world. If a child is hungry, sitting on the floor and crying isn’t very
         helpful at getting his parent to understand what he wants. But if he gets out the
         word “Baba!” between cries, that makes it obvious what he wants. The cries are a nice
         additional motivator, using vocal sound, to get what he wants (and get it faster)!
      

      
      Children usually say their first words between about twelve months and sixteen months.
         Again, children develop at different rates, with different skills acquired faster
         than others. A speech-language pathologist described to me that when a child is really
         learning how to get from one place to another faster (that is, learning she can run,
         not just cruise along furniture), she can get completely focused on her “motor.” And
         this might leave little room for her to focus on developing language.[2]   That said, toddlers should have at least a couple words that an unfamiliar adult
         can understand by the time they are eighteen months old. Some pediatricians take a
         more conservative approach, looking to see if a child will start saying some words
         between eighteen to twenty-two months before getting the child evaluated for possible
         speech-language delay. Others are more aggressive and recommend that children who
         are not expressing themselves verbally by the time they are eighteen months old be
         evaluated by a speech-language pathologist to see if there is a speech-language delay,
         and if speech-language therapy is indicated.
      

      
      How Does Hearing Loss Influence “Normal” Child Development?

      
      Children with hearing loss are at risk for speech-language delay, as well as cognitive
         and social-emotional delays. In reality, these three areas of child development are
         highly interwoven, so it’s not as though there are three separate, distinct aspects
         of child development that are at risk.[3]   But, delays in one area impact the other two.
      

      
      Having a hearing loss doesn’t guarantee the child will have a speech-language delay, but the odds are pretty high that he
         or she will. As soon as a child is diagnosed with a permanent hearing loss, he should
         be enrolled in early intervention to begin receiving therapy from child-development
         specialists. What therapies and who provides them (and where) depends a lot on how
         old the child is, the extent of the delays, family wishes, and a myriad of other reasons.
         In a young baby, therapy services might first take on the form of “developmental play”
         to ensure the baby is making progress toward meeting his gross motor developmental
         milestones. Why gross motor, and not speech and language? It’s easier for a baby to
         engage in turn-taking babbling “conversations” if he is able to sit up and hold his
         head up. First things first. Making sure these gross motor milestones are achieved
         on time helps set the stage for engaging in more directed speech and language therapy.
         Children diagnosed with hearing loss after the newborn period, who have shown good
         developmental progress in general, may have therapies that are focused exclusively
         on speech-language development, rather than on general development. Each child’s situation
         is individual; the child, and his or her family ecosystem, are unlike anyone else’s.
         When a child is referred to an early intervention (EI) provider, an evaluation of
         the child’s strengths and challenges is to be completed within forty-five days of
         contact. The EI program drafts a report outlining the findings from the evaluation;
         describes whether or not the child qualifies for services, based on these findings;
         and if therapy is indicated, outlines which therapies and how often they should be
         provided. Then, with the family’s input, the EI provider writes up an Individualized
         Family Service Plan (abbreviated IFSP). The IFSP is an agreement between the EI provider
         and the family that outlines what services the child and family will receive. These
         services can include speech and language therapy, developmental stimulation (which
         often takes on the form of “purposeful play”), physical therapy and/or occupational
         therapy (if indicated), and perhaps the services of other specialists. For instance,
         if the family wishes ASL to be incorporated into the child’s language development
         services, provision of an ASL instructor may be included in the IFSP, where the ASL
         instructor comes to the family’s house and teaches the family ASL. The family, of course, is the language role model for a child, and to be that
         role model, their language skills need to be ahead of the child’s. So, teaching the
         family ASL is, in fact, providing (family-centered) interventions for the child. A
         brief note: in most states, simply having a permanent hearing loss (whether there’s
         a delay in speech and language, or not) automatically entitles a child, aged zero
         to three years, to EI services. Find out for sure what your child is entitled to by
         asking your child’s clinicians, EI service provider, and other parents. A couple organizations
         that can help you figure out what your child is entitled to: the Federation for Children
         with Special Needs (www.fcsn.org) and Parent to Parent USA (www.P2Pusa.org). 
      

      
      Quite often, the therapies provided to a child are incorporated into typical, routine
         activities you’re already doing, but perhaps with some adjustments. For instance,
         when reading a book to a child, a developmental specialist might recommend that rather
         than turn the page after you finish reading the words on the page, spend more time
         on each page, really looking at and describing the pictures you see. In The Three Little Pigs and the Big Bad Wolf, can you point out the color of the straw that the first pig built his house out
         of? What clothes is that first little pig wearing? Are there trees in the picture
         (and how many)? If there are trees, is the color of the leaves the same color as the
         grass? Can you say “green” and, while keeping your child’s joint visual attention,
         do the ASL sign for “green” to describe the color of the leaves in the trees and the
         grass? Does it sound like it will take a while to get through a book this way? Yes.
         But it’s time much better spent stimulating language than reading quickly through
         ten different books and briefly glancing at the pictures.
      

      
      As the developmental specialists work with the baby with hearing loss, part of this
         work is bringing caregivers into the activities, to show the parents the kinds of
         things they can do to support the child’s progress. A very effective therapist helps
         the parents see themselves as the child’s role model, and helps the parents identify
         a child’s efforts that should be acknowledged and celebrated. This is another aspect
         of managing childhood hearing loss in a family-centered way.
      

      
      When a child has a hearing loss, this puts limitations on that child’s ability to
         eavesdrop on conversations. One way this limitation has been described is to consider
         that we all have a “listening bubble” and the size of that bubble depends on our hearing
         sensitivity. If our hearing is normal, we have a normal-sized listening bubble (easily
         the size of a kitchen or living room). A conversation happening inside that listening
         bubble is overheard. If a person has hearing loss, his or her listening bubble is
         smaller (compared to the person with normal hearing). A conversation that would have
         been inside a normal-sized listening bubble (that is, overheard) might fall outside
         the smaller listening bubble of someone with hearing loss (that is, not heard). Devices
         help to make a smaller-than-normal listening bubble bigger; but there’s more to listening
         with this device-supplemented listening bubble than just turning them on and assuming
         all is normal. Parents should continue the usual narrating activities that they would
         do if their child had normal hearing. They should continue reading books to their
         child, and playing vocal games with him, blowing raspberries, and taking delight in
         being silly with him! And, as much as possible, narrate more often (think of the richer
         narration of The Three Little Pigs example above). It might feel a little foreign at first, but describe to your child
         everything you are doing. For instance, when you are cooking, instead of silently
         walking to a cupboard and pulling out a pot, filling with water and putting on the
         stove, say out loud, “Okay, now we’re going to the cupboard and getting out the pot.
         We have to start boiling water, so we need to fill up the pot with water from the
         faucet . . .” and so on. Children need to hear words over and over, in the context
         of how these words are used, before they understand what they mean. The “pot with
         boiling water” will be a “pot that’s getting washed with soap and water” after we
         are done cooking; that is, the words “pot” and “water” mean this big metal thing and
         this wet stuff, but these words are used differently in the two different contexts
         (cooking vs. cleaning). Firsthand knowledge of how “pot” and “water” are used in different
         ways helps a child generalize what these two words actually mean (that specific metal thing you cook with, and that wet stuff I can splash in and drink). When a
         child has hearing loss, it’s hard to predict just how often he actually hears a word
         said in his vicinity. What if he heard really well when you described “boiling water
         in the pot” but he didn’t hear so well that you were using “soap and water to wash
         the pot?” Stack the deck in his favor by describing your actions all the time. And
         as much as possible, do this with hearing aids/CIs on, as this expands his listening
         bubble so that it’s easier for him to overhear your narration. Particularly when the
         activity requires listening, such as reading a book, it’s important to have the child’s
         hearing aids/CIs on. Rough-housing on the living room floor, giving piggy-back rides,
         and tickling: it’s not as important that the hearing aids or CIs be on. All things
         being equal, hearing aids/CIs should be on during all “awake” hours and nonwater (e.g.,
         bath time) activities. But, if the child pulls the hearing aids out in the middle
         of running around in the back yard with a parent or sibling, it might make sense to
         just let him run, and not stop everything to make him put hearing aids back in. That
         could feel like a punishment . . . and it’s important to keep the use of hearing aids/CIs
         something the child is praised for using, and not punished for taking out. Watching
         movies or cartoons? Hearing aids should be in so she can hear the characters. It’s
         safe to make it an expectation that hearing aids must be in to watch television. At
         dinner time, families might make rules, such as “No cell phones at the dinner table,
         and hearing aids are on.” But pick and choose when listening is most important in
         a child’s day, and prioritize when hearing aids or CIs must be used, and when it’s
         okay to take a break from them.
      

      
      In all of these usual daily routines, can you tell if the hearing aids or CIs help
         your child to hear better? Does your child pay attention longer to a book you’re reading
         when he’s using his hearing aids? Does he like a cartoon more when his hearing aids
         are in? Does he get really close to the television when he doesn’t have his hearing
         aids in, and doesn’t go so close when he does have them in? Does he make more sounds with his voice when his hearing aids are in?
         Or less sounds when his hearing aids are in? Or, does it seem like his behavior and
         attention are the same, whether his hearing aids are in or not?
      

      
      In chapter 5, I briefly mentioned babies and toddlers take their hearing aids out,
         and it can become a battle of wills to get them to use the hearing aid. Sometimes
         it’s just a phase, but sometimes the child is trying to tell you something: “Take
         this thing out. It’s not doing anything.” If the child is rejecting her hearing aids,
         this behavior is communicating something. Maybe it’s her way of expressing her independence (a phase), or maybe she knows
         something you and the audiologist need to know (“something’s wrong with my device”).
         On the flip side, I’ve had parents tell me at appointments that their early-rising
         toddler comes into their room every morning and brings them her hearing aids, as if
         to say, “You need to put these in so I can start my day!” If children figure out they
         are getting benefit from their hearing aids, they tend to accept them (notwithstanding
         those challenging behavioral phases). And some of the best ways to help a child figure
         out she is benefiting from her hearing aids is to experience listening activities
         with her, while she’s using her hearing aids. Reading books, playing with sound-making
         toys (especially sound makers that also light up when the sound is activated), and
         playing a musical instrument are all great listening activities. Music exposure from
         a young age is an amazing way to enrich a child’s brain, whether he or she has hearing
         loss or not. And the type of music doesn’t matter; although live music, rather than
         recorded, means the child can see someone in the room is actively making this sound.
         It’s not just pressing the “play” button on the stereo, it’s sitting down at the piano
         or guitar, and reading music to know what to play. And what’s even better about live
         music? When it’s not played perfectly every time, like it is in a recorded song. Catching
         a mistake in a note that was played shows excellent auditory awareness. The mistakes
         a musician makes when playing a song might be a bit subtle, but if you know the song,
         you can tell if the wrong note was played at the wrong time. The timing might be right
         (that is, the rhythm), but the pitch of the note played is wrong. This kind of sound
         awareness, of picking up on the wrong note played, is good for all children. And it
         can be as simple as playing “Mary Had a Little Lamb” on a toy xylophone, to as grandiose
         as playing Bach on a baby grand piano. Of course, singing is the easiest music stimulation:
         sing often! Even if you can’t carry a tune to save your life. If you sing or play
         music for auditory stimulation, I urge you to purposely play the wrong note, stop
         everything, make a face toward the child, laugh, and say “No! No! That isn’t right!”
         and play it wrong again! Stop, make the grimacing face again, and say “That wasn’t
         right either!” and then play it correctly, and then stop and cheer yourself. What
         does your child do? Clap because you played it right? Want you to play it wrong over
         and over? Whatever you do, this kind of musical play is golden. For children with
         normal hearing, and hearing loss.
      

      
      So far, we’ve briefly covered some general topics around child development, and only
         briefly touched on the influence of hearing loss on normal childhood development.
         It is my own personal opinion that if a parent should focus efforts on any particular
         topic, it’s on learning how kids develop at a normal pace, and working with child-development
         specialists to identify your child’s individual strengths to foster his or her development
         in all areas. And every child has individual strengths. Those innate strengths are
         a foundation for a child at risk for delays to progress right along at a normal rate.
         
      

      
      Management of childhood hearing loss is about breaking down the barriers to normal
         development as effectively as possible, so that hearing loss is only a characteristic
         of your child, and not the single thing that defines him. There’s a lot more child
         in there than a “deaf kid.” You may notice that much of the way I phrase things in
         this book is “a child with hearing loss” rather than “hearing-impaired child.” Because,
         in my opinion, the child comes first, and the hearing loss is secondary. What about
         your child’s personality? What are his quirks? Is he serious? Silly? How does he behave
         differently around different adults and different children? Who does he seem to like
         better? All these “nonhearing” aspects of your child are what defines his identity,
         not his hearing loss. That’s a factor to contend with, for sure, but only as a barrier
         to you getting to know him. So how do we do this?
      

      
      Verification and Validation of Devices to Assist with Hearing

      
      From the perspective of a clinician, whether or not an intervention works defines
         if we are doing our job well. Figuring out if an intervention is working takes on
         two forms: verification, and validation. These words seem pretty similar, and in general
         conversation, they are. From a clinical perspective, they are markedly different.
         The word “verification” means something quite different from “validation” in a clinical
         sense. Recall in chapter 5, I mentioned that the only way to know if hearing aids
         are working is if the audiologist uses special equipment, including a thin flexible
         tube and microphone, to tell how much sound the hearing aid is sending into the child’s
         ear canal. This test is called “real-ear measures” (and is also referred to as “probe-microphone
         measures” and “real ear verification”). And it is just that: it is a verification
         that the hearing aids are working as they are intended to. These sophisticated little
         mini-computer-hearing aids programmed by the audiologist according to a prescription
         for how much sound is appropriate, based on the hearing test results. But how do we
         really know if the predicted output of the hearing aid is what actually happens in the ear? The only way to know
         this is with real-ear/probe-microphone measures. The results of this test tell the
         audiologist what speech sounds fall into the child’s residual auditory area, and if
         any sounds are boosted too loud. This test also shows what sounds aren’t boosted enough
         to be heard by the child. It guides the audiologist in figuring out if these inaudible
         sounds (too quiet) can be boosted any further without causing louder sounds to be
         boosted too much. For children with severe (or greater) hearing loss, it can be extremely
         helpful in setting expectations regarding what they can, and cannot hear, with their
         hearing aids. It’s certain they won’t hear many of the soft sounds of speech, because
         they simply don’t have enough residual auditory area to boost soft sounds without
         making the loud sounds too loud (or the hearing aids simply can’t amplify the sound
         any further). 
      

      
      Another approach to verification of hearing aids is to test how well your child hears
         the audiologist’s voice when he or she is in the test booth. There are special speech-tests
         where children are asked to repeat words the audiologist says, or point to pictures
         or objects (the audiologist says “point to the hotdog”: does the child point to the
         picture of the hotdog, or to a picture of the airplane?).[4]   These speech-understanding tests can be done with the child’s hearing aids off,
         and with hearing aids on. Does the child do better with the hearing aids on? Whether
         or not these speech understanding tests can be done depends on whether or not the
         child has made good progress in learning language: if the test is simply “too old”
         for her, she’ll do poorly whether her hearing aids are in or not, simply because she
         doesn’t know the difference between (for instance) the word “hotdog” and the word
         “airplane.”
      

      
      Diagnostic hearing tests typically focus on figuring out where a child’s hearing thresholds
         are: how soft a sound can the child hear?[5]   But we don’t listen to soft beeps when we talk with each other. So hearing aids
         aren’t programmed to make soft beeps more audible: they are programmed to make speech
         more understandable. Testing a child’s hearing in a sound booth using beeps, with
         his hearing aids on, is not a good way to figure out how well the hearing aids are
         working. The beeps used in hearing testing are not anything like speech, and hearing
         aids with current technology “know” this. They don’t boost these beeps very much,
         most of the time. So “aided audiograms” aren’t used much anymore as a way to verify
         if hearing aids are working. Speech understanding testing and probe-microphone measures
         are much more useful.
      

      
      The opposite is true with CIs and bone-conduction hearing systems. When these devices
         are programmed, they are often verified by testing a child in the sound booth. These
         devices also cannot be verified using probe-microphones. Children with adequate sound
         from their CIs or bone-conduction hearing systems have “aided” hearing thresholds
         that are in, or close to, the normal hearing range. Speech-understanding tests can
         also be done to help verify that the devices are actually helping. When to use these
         kinds of speech tests depends on how much spoken language the child has acquired.
         
      

      
      Do these verification tests jive with a parent’s observations? They should. If they
         don’t, it’s worth spending some time figuring out why. If the hearing aids are putting
         out great sound, and should be giving good stimulation, but the parents report the child doesn’t respond to much
         sound at all whether hearing aids are in or out, why is that? Sometimes bringing in
         the child development/EI specialist to the audiologist appointment is helpful when
         this situation arises. Often, the audiologist will simply ask for parents’ observations
         about what their child does, or doesn’t do, while using her devices. Some of the most
         common answers are related to awareness of environmental sound (door closing, dog
         barking, car horn honking, etc.) and awareness of voices. Of course, a great way to
         tell if devices are helping is if the child is learning to use new words to express
         himself. 
      

      
      Thankfully, there are excellent questionnaires that have been developed to help tease
         out whether or not a child is doing better with devices, or if the devices aren’t
         helping very much. The Early Listening Function (ELF) for infants and toddlers[6]   and Children’s Home Inventory of Listening Difficulties (CHILD)[7]   are excellent tools that parents can use at home to get a better sense of what
         their child can, and cannot hear, with and without devices on. The ELF is a questionnaire
         developed by audiologist Karen Anderson, PhD, and is appropriate for children aged
         newborn to three years old. The ELF is very user-friendly, and gives the parents a
         chance to uncover specifics about what their child can hear, and what he or she can’t.
         This can be very empowering for parents, particularly for very young children. The
         CHILD is a tool developed by audiologist Joseph Smaldino, PhD, and is appropriate
         for children aged three to twelve years. The CHILD specifically looks at how well
         the child communicates in the family environment, and can help identify when remote
         microphone technology (like an FM system) might be a good idea to start using. Ultimately,
         it’s the parents’ opinion that matters most regarding whether or not the devices are
         giving the child what he or she needs. These questionnaires truly tap into “validation”
         of management efforts, which is a far higher bar to achieve than simply testing hearing,
         or even verifying the function of the devices. 
      

      
      Early Intervention and School-Based Services

      
      Early intervention services are provided for children age zero to three years. Once
         children turn three, they become eligible for services from the special-education
         program in your local public school system. Yes: two years before most kids go to
         kindergarten, a child with special developmental needs (such as having hearing loss)
         is eligible to receive services from the public school system. And the school system
         receives federal funding to assist in meeting the needs of children with developmental
         and educational challenges. The basis for the public school systems to be tasked with
         meeting the needs of children with developmental needs is the Individuals with Disabilities
         Education Act (abbreviated IDEA).[8]  This is an educational Bill of Rights for children with developmental challenges
         that would impact their ability to receive a free, appropriate, public education.
         That is, in the United States, it is considered a constitutional right (and society’s
         obligation) for every child to be granted an education. And this includes children
         with disabilities. For those of you who want to dig more deeply into understanding
         educational rights, there is a rich history, going back to the Rehabilitation Act
         of 1973 and has since involved several laws and court cases. In summary, access to
         an appropriate education is a civil right, protected by the Equal Protection Clause
         of the Fourteenth Amendment of the US Constitution. And, just because one child needs
         more help to do well does not mean that child’s family has to “foot the bill.” Disability
         can happen in anyone’s family, and so it is every family’s responsibility to pool
         our resources so that all children can go to school and have a chance at a good education.
         A short, although fairly dense, one-page overview of the IDEA can be found at http://www.apa.org/about/gr/issues/disability/idea.aspx.[9]  There is also a ton of information about IDEA, services for zero to three years
         (“Part C”—early intervention services) and services for three to twenty-one years
         (“Part B”—special education and related services) at http://idea.ed.gov/. 
      

      
      When a child with hearing loss is nearing his third birthday, if he has been receiving
         services through an EI provider, there should be a transition to receiving services
         through the public school. A phone call to the school’s special-education department
         can initiate that process, and typically involves the EI provider (zero to three years)
         assisting in the transition to the special-education department (three to twenty-one
         years). There is an evaluation process for the school personnel to understand what
         are the child’s specific educational needs. After this evaluation, the school drafts
         and Individualized Education Plan (abbreviated IEP). This plan is an agreement between
         the family and school that describes the kind of services the child will receive,
         including who will provide the services, how often they will be provided, and what
         the goals are. This plan is reviewed in a meeting between the parents and special-education
         administrators and personnel. Most often, reports from the child’s healthcare providers
         play a part in helping to clarify what a child’s educational needs are, in light of
         his or her disability. Specific to our topic: an audiologist’s, speech-language pathologist’s,
         and ENT physician’s reports might all be part of the clinical documentation that clarifies
         the need for educational support services. These services might include speech-language
         therapy, extra tutoring, reading assistance, resource room time, extra time for taking
         tests, and communication of assignments in writing sent home to parents. Also, it
         is very common for an FM system to be recommended (particularly, recommended by the audiologist)
         to assist the child with hearing loss hear the teacher better. As noted in previous
         chapters, school classrooms are usually difficult listening environments, even for
         a child with normal hearing. Before a child is in a structured classroom, teacher-to-child
         interaction is very often one on one or in small groups. In a setting like that, a
         child with hearing loss typically is engaged directly by the teacher/parent/daycare
         provider. When the number of students per teacher (that is, the “student to teacher
         ratio”) gets pretty big, the teacher can’t engage with any particular student more
         than the others on a routine basis and still be a good teacher for the whole class.
         For instance, in a daycare with two teachers and eight kids, that’s a four-to-one
         ratio of child to teacher. In a typical first-grade classroom, there might be twenty-five
         children with one teacher (and maybe a teacher’s assistant/teacher’s aide). 
      

      
      Technology that piggy-backs on the hearing aids/CIs (that is, an FM system) can easily
         bring the teacher’s voice right to that student who truly needs to hear clearly and
         consistently. In chapter 5, I noted that children who use devices really need to use
         an FM system in school, because the distance between teacher and student has a huge
         impact on how well the teacher is heard. There are several different kinds of FM systems
         available, so which one is the right one? It is most appropriate for the audiologist
         to specify the system that would work best for the individual student. All things
         being equal, an FM system that connects directly with the hearing aids or CIs sounds
         best. However, there may be reasons this creates a challenge for the student, so each
         child’s circumstances should be considered on an individual basis. Some school systems
         have the luxury of having an “educational audiologist” on staff or available as a
         consultant. Those audiologists who are specifically trained in working with students
         with hearing loss in their classroom are an exceptional resource to both school and
         family. Audiologists with this particular knowledge base are typically the most current
         in their knowledge of available FM technology, the pros and cons of different systems
         for a particular student, and can best advise the IEP process. If your school district
         does not have an educational audiologist on staff or available as a consultant, include
         this as a request in your child’s IEP, particularly if there have been issues with
         the FM system being used consistently.
      

      
      When the FM system is provided as part of an educational support listed in the IEP,
         it is the school’s responsibility to make sure the system is working well (and this
         includes having the system checked at least annually for maintenance) and that teachers
         know how to use and care for the system. Teacher in-service training by an audiologist
         on the correct use and care of the FM system should be written into the IEP, and not
         be assumed this is understood. While everyone may have good intentions to do right
         by the student with hearing loss, if the FM system isn’t working from Day 1, the child
         might not know what he or she is missing! Knowing how to use the system, troubleshoot
         problems, and what to do if the system breaks is the teacher’s responsibility (and
         the school’s responsibility to the teacher). FM systems are generally fairly easy
         to use, so long as they are set up correctly and the teachers are shown how to tell
         if it’s working, and what to do if it’s not. FM system “cheat sheets” can really come
         in handy: things like “make sure the microphone cord is plugged into the system” and
         details about how to tell if the FM system is charged up, or the battery is dead.
         Some good general information about FM systems is available at http://www.betterhearing.org/hearing-loss-children/classroom.[10]  Since technology changes pretty quickly, a search on manufacturers’ websites might
         give you the most up-to-date information about FM systems: on the website for Phonak
         www.phonak.com[11] (a manufacturer of many devices to assist people with hearing loss), in the Search
         box on the home page, typing in “Pediatric Solutions FM” brings up some good parent-
         and teacher-directed materials. On the website for Oticon www.oticon.com[12]  (another manufacturer of devices to assist people with hearing loss), in the Search
         box on the home page, typing in “FM system” brings up a number of links to information
         about FM systems that are appropriate for parents and teachers. On both websites,
         though, these searches also bring up technical reports and audiologist-directed materials.
         If the information looks denser than is helpful, check out another link! And, of course,
         ask your child’s audiologist to provide you and the teacher with materials that are
         helpful about FM systems.
      

      
      The SIFTER

      
      So do the hearing aids/CIs and FM system work in helping a particular child hear better
         in the classroom? Tests can be run to verify if the hearing aids, CIs, and even the
         FM system are working well, but that doesn’t mean the child is performing well, academically.
         Just as parent observations are so important in validating the audiological management
         plan in general, teacher observations are vital in validating the audiological management
         plan outside of home. How well does the student follow spoken instruction? How often
         does the child participate in class, such as raising his or her hand to answer a question
         posed by the teacher? How well does the child get along with other kids in school?
         
      

      
      Although childhood hearing loss is considered fairly common compared to other childhood
         conditions that could warrant the need for educational supports, a teacher in a mainstream
         public school setting may have only a handful of students with hearing loss during
         his or her career. There may be several years between having a student with hearing
         loss in class. While teachers are expert in educating their class, they may not have
         considerable experience with the specific educational needs of a student with hearing
         loss. In the same vein, a parent is the expert at raising his or her child with hearing
         loss, but is not necessarily an expert on hearing loss. The IEP is intended to support
         the teacher, as well as the student, in achieving the educational goals for that child.
         But, the IEP process is flexible by design, and the IEP should be modified if the
         plan isn’t meeting the student’s or teacher’s needs. If a particular student is having
         difficulties in the classroom, how do we know if it is due to his hearing loss versus
         waning motivation to do well in school in general? The hearing loss shouldn’t be a
         crutch, or the go-to excuse for poor academic performance. Fortunately, there is an
         excellent, carefully designed questionnaire for teachers to screen for educational
         difficulties in students who have hearing loss: the Screening Instrument for Targeting
         Educational Risk (SIFTER).[13]  It turns out, the SIFTER is also pretty good at picking up on children who are only
         suspected of having hearing loss (and should have their hearing checked to rule out hearing
         loss as an issue contributing to academic difficulties). The SIFTER was developed
         by Karen Anderson, PhD (I mentioned before, Dr. Anderson also developed the ELF questionnaire),
         and can be accessed at https://successforkidswithhearingloss.com/uploads/SIFTER.pdf
         (the manual for scoring and interpreting the SIFTER can be accessed at https://successforkidswithhearingloss.com/uploads/SIFTER_Manual.pdf).
         If the teacher has concerns that the student isn’t doing very well in class, then
         this fifteen-item questionnaire can be helpful in figuring out “what do we do next?”
         If the teacher’s answers to the SIFTER questions flag any particular issue, then further
         educational review and perhaps educational assessments are warranted. Sometimes, moving
         from one grade to the next shows certain vulnerabilities in the student’s ability
         to manage his hearing loss, but these aren’t immediately obvious as hearing-related.
         Is the student exhausted at the end of the school day, when he wasn’t before? Is he
         struggling with math now, when he did very well in that subject the previous school
         year? It may be that both student and teacher are working very hard to succeed, but
         something about the material, or the way the student needs it to be taught, is creating
         a barrier. In such situations, a consulting Teacher of the Deaf and Hard-of-Hearing
         can review the material and methods of instruction, and recommend alternatives that
         might help the student more easily learn the challenging material. A Teacher of the
         Deaf and Hard-of-Hearing (often abbreviated TOD) is a teacher who has additional training
         and skills in teaching children with hearing loss. Teacher in-service training by
         a TOD is quite common, and is an educational support that would be written into the
         IEP.
      

      
      What are the goals of the management plan for a child with hearing loss? It depends
         on who’s asking. Is the goal to have a well-educated young adult graduate from high
         school, headed to college, reading at or above grade-level? Lots of parents would
         probably see that as an excellent goal. Is the goal to have a socially astute, happy
         young adult with lots of friends? That might be the highest priority for the student
         herself. Is the goal to keep the child in a mainstream public school classroom with
         normal-hearing peers, rather than have to attend a school program that is out-of-district
         and geared toward educating children with hearing loss? That might be on the minds
         of school administrators. Perhaps a goal is for the student to become a high-earning
         taxpayer. That might be a motivator for an elected representative who helps keep IDEA
         funding coming to a school district to support the special-education department. All
         of these goals can easily overlap, but they are sometimes in conflict. Children with
         excellent social skills tend to do better in the classroom than children who are socially
         challenged. Having fun and being popular at the expense of academics is a balancing
         act for any student and family. Being able to continue attending a mainstream public
         school program (rather than attend a school for the Deaf and Hard-of-Hearing) often
         means the child can attend school closer to home, and it costs the school system a
         lot less to educate him. But if the child needs that level of support, and the school
         is having budget shortfalls, there may be a real battle between the family and the
         school district. And, of course, it is in everyone’s best interest for the child to
         succeed in fulfilling his potential, and be able to pursue career choices based on
         his innate potential and interests, rather than have his career choices limited by
         his hearing loss. However, in the United States, everyone has a say in how their tax
         dollars are spent, and generous educational funding might be less popular than cutting
         taxes in an election year. Many professionals (accountants, computer programmers,
         teachers, physicians, attorneys, and audiologists) were born with permanent hearing
         loss. Those successful people who have hearing loss certainly should be commended
         for the outrageous amount of effort it took to overcome the difficulties stemming
         from their hearing loss. Their families should be equally commended. But so should
         the school system and community that created the opportunities for students with hearing
         loss to meet their potential. In the end, no one wants efforts or resources to be
         wasted, and it’s in everyone’s best interest for the child to succeed. The best way
         for this to happen is for parents to be strong advocates for their child’s needs,
         right from the start, but keep open communication with EI providers and school administrators,
         and keep the focus on the child’s best interests. When parents, clinicians, and educators
         all see themselves on the same team, the interventions for childhood hearing loss
         can work pretty well.
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      Chapter 7

      Members of the Management Team

      
         
         
         
         
      

      
      There is a laundry list of people who may be involved in helping to manage childhood
         hearing loss. Permanent childhood hearing loss is a condition that is well suited
         for a team approach for managing, rather than a single clinician-to-patient relationship,
         which is what most of us are familiar with when we get sick and see our primary care
         doctor. The needs of a child with hearing loss are varied, and no one professional
         has the breadth of knowledge and skills necessary to meet all these needs. But, it
         can be confusing which team member is responsible for what! There is often a lot of
         overlap in responsibilities, too, and sometimes there can be conflicting recommendations
         given to parents by members on the same team. What’s a parent to do?
      

      
      The Necessity of a Team Approach

      
      Historically, most medical care was “siloed:” one clinician (most often a primary
         care doctor) was expert at taking care of a patient’s medical problem, and either
         the patient got better, or he didn’t, and the primary care doctor referred the patient
         to a specialist. Then, the care for that medical problem was mostly between the specialist
         and patient, with the primary care doctor kept informed but otherwise not directly
         involved in the medical care. This model of care taking place without much interaction
         between a primary clinician and additional participating healthcare providers works
         well when the medical problem is straightforward. A child with a sinus infection is
         miserable, but can usually be treated by the pediatrician who examines the sinuses
         and prescribes antibiotics to clear the infection. The child doesn’t need to see a
         respiratory therapist to learn how to breathe through her mouth until her nose unclogs.
         Alternatively, a high-school athlete who tears a ligament in the knee may need care
         from an orthopedic surgeon, a physical therapist, and athletic trainer. These three
         members of the child’s team have complementary roles: the surgeon provides the surgical
         repair of the damaged ligament, the physical therapist directs the recovery process,
         and the athletic trainer helps bring the athlete back into readiness for participating
         on the field again as well as monitor the athlete for signs of problems with that
         knee going forward. The orthopedic surgeon plays a role in clearing the athlete for
         participation in sports after recovery, and the physical therapist might provide the
         athletic trainer with a tailored strengthening plan to assist with future injury prevention.
         
      

      
      The management of permanent childhood hearing loss requires teamwork, particularly
         early in the diagnostic and intervention process. Who is on the team depends in large
         part on the child’s needs and the family’s wishes, but in most every case, there will
         at least be an audiologist, otolaryngologist (ENT physician), speech-language pathologist,
         and pediatrician. And, of course, the child and parents/caregivers are integral members
         of this team. Why so many people for something as fundamental as hearing?
      

      
      We have already established that hearing is a doorway for spoken language to get to
         the brain: if that doorway is closed off, there isn’t as much language getting to
         the brain. So, this requires detailed understanding of the type and degree of hearing
         loss as well as ways to make that “doorway” open wider (these are in the audiologist’s
         purview) as well as helping the brain figure out what to do with the sound and use
         it to acquire spoken language (this shifts into the speech-language pathologist’s
         role, as well as some other providers). When permanent hearing loss is present in
         children, it might mean there is an underlying medical condition that needs to be
         detected and treated (part of the ENT physician’s role). If parents want to identify
         if the cause of the hearing loss is genetic then, while there is not currently a treatment,
         it is in the ENT physician’s scope to discuss with the family the benefits and risks
         of exploring genetic testing, and help to interpret the results in a way that empowers
         the family. For instance, finding out the cause of a child’s hearing loss is due to
         genetics may influence how many more children the parents wish to have. Finding out
         that the hearing loss is genetic will mean the child with hearing loss will have a
         good idea what is the likelihood he himself will have children with hearing loss.
         Interpreting the results of genetic testing can get complicated, and what to do with
         this knowledge could be even more so. Sometimes a genetic counselor is brought in
         to help the parents understand the implications of test results. A genetic counselor
         is a professional with at least a master’s degree in genetic counseling, and has been
         credentialed (either with state license or other credential) to provide clinical care.
      

      
      Among many other responsibilities, the role of the speech-language pathologist might
         be first to figure out if there is a delay in speech or language, and if so, the extent
         of the delay. Sometimes the extent of the delay is described in “how many months behind”
         the child is. For instance, an eighteen-month-old who is making sophisticated babbling
         sounds, but not yet using any words, might be considered to be at a twelve-month equivalent
         age for expressive language (that is, using words or signs to get her message out). Since she’s eighteen
         months old, this is equivalent to a six-month delay. This clinical examination of
         strengths versus delays is not intended to be a report card: rather, it helps to define
         how intensive therapy should be and where the challenges are most significant. Recall
         the review of developmental milestones in chapter 6. Documenting where a child is
         in meeting these checkpoints along the road to developing all the necessary skills
         for communication gives the speech-language pathologist the evidence needed to formulate
         the IFSP with the family (Individualized Family Service Plan—the “alphabet soup” of
         terms for therapy, education, audiology and ENT is a language on its own).
      

      
      As mentioned in the last chapter, when a child with hearing loss is enrolled in EI
         (birth to three years old), she is usually seen by a few different therapists. Who
         sees the child and when depends on the goals outlined in the IFSP. One therapist that
         will likely be part of the team is a developmental specialist. Often, these professionals
         have a background in early childhood education, with a particular focus on the development
         of children with special healthcare needs. They may engage the child in developmental
         play, which can be thought of as a general approach to motivating the child to make
         good progress in all areas of development: gross motor, fine motor, cognition, communication,
         and the like. As mentioned earlier in this book, gross motor development includes
         a baby being able to roll over from back to front, learning to crawl and walk, jump,
         and climb stairs. Fine motor development includes things like reaching out to grab
         a toy in front, picking up Cheerios and putting them in her mouth, and holding and
         scribbling with crayons. Cognitive development includes things like stranger anxiety
         and “object permanence” (putting a toy under a box on the floor doesn’t mean the toy
         is gone forever . . . the toy still exists even though the baby can’t see it, and
         so the baby tries to get it). And, of course, communication is about receptive language development (understanding what someone is communicating to the child) and
         expressive language development (the child getting his point across). Almost always,
         expressive language is a little (or a lot) further behind receptive language. When
         a well-meaning grandparent says “Oh, he understands everything you say, he’s just
         not interested in saying anything yet,” it rings with a little truth. Although, it’s
         not necessarily about the child’s interest: personally, I find this well-intentioned
         statement to sound a little judgmental. Why does expressive language lag receptive?
         Remember the story I conveyed about my oldest child, Danielle, saying “tudle” for
         the first time? She heard “turtle” in many different contexts (the turtle swimming,
         the turtle falling off the boat, the turtle squirting water out of its mouth) for
         months before “tudle” clicked in her head as the mental symbol for the word “turtle.” Not only did she have to
         know what a turtle is, she had to have the coordination of her mouth, vocal cords, and
         breathing to make a word that was close enough to the correct word for her parents
         to understand! The developmental specialist identifies opportunities in the child’s
         natural environment to help him practice his skills, and build them up to meet his
         developmental milestones.
      

      
      Often, efforts to progress a child’s ability to communicate verbally will be supplemented
         by introduction of simple signs (also known as “baby signs”), such as the signs for
         “more, eat, milk, up, all-done, and please.” Baby sign is in vogue in many regions,
         and is often described as another way to engage with a child. The idea is that acquiring
         any language is good, and learning any symbol of meaning (that is, a word or a sign)
         will scaffold (that is, raise up) future language development. Often, developmental
         specialists will introduce signs and gestures to help a child in EI build a broader
         vocabulary for expressing his needs. This does not mean a decision is being made that
         the child will be taught ASL rather than being taught to speak. Those decisions are
         part of a discovery process and are the role of the parents, with input from members
         of the team. 
      

      
      If parents do want to explore ASL instruction to see how well their child makes progress
         using this mode of communication, it’s best if this instruction is provided to the
         parents and any adult regularly involved with the child. And the ASL instructor needs
         to be someone who is actually fluent in ASL[1]   (and it’s a good idea to have this detail—that the ASL instructor is fluent—included
         in the IFSP). Ideally, the ASL instructor will also have cultural ties to the Deaf
         community, so that the family and child can have exposure to Deaf culture. This exposure
         should be offered in an unbiased way, with the ASL instructor sharing what he or she
         finds valuable about Deaf culture. EI professionals, like all people, carry biases
         and opinions formed by past experiences: biases can be acknowledged without attempting
         to sway parents in one direction or another.
      

      
      When parents opt for their child with hearing loss to use hearing and spoken language
         as primary mode of communication, a certified Listening and Spoken Language Specialist
         (LSLS) is an important addition to the child’s management team. This is particularly
         true when a child receives a CI, since the child needs to learn how to listen with
         it. An LSLS is perhaps the most qualified professional to work with a child who is
         a recent CI recipient. LSLS professionals are certified by the AG Bell Academy for
         Listening and Spoken Language, and typically have a background as a speech-language
         pathologist, Teacher of the Deaf and Hard-of-Hearing, or audiologist. The certification
         process to become an LSLS is quite extensive, and requires meeting eligibility requirements,
         passing a certifying exam, and completing continuing education. Often, this is in
         addition, and complementary to, maintaining professional licensure and skill set in
         one’s background profession. As with inclusion of an ASL instructor, detailing the
         credentials of the LSLS in the IFSP is a good idea.[2]   Given the LSLS’s specialization in the optimal acquisition of spoken language in
         children who have hearing loss, it is clear they value the child being a member of
         the “hearing community.” Parents should have an opportunity to learn about the LSLS’s
         values, in a way that does not seek to sway the parents’ decisions, or otherwise introduce
         bias. It is the parents’ decision, with facts (not opinions) shared with the family
         to help make informed decisions related to their child’s care.
      

      
      Evolving Needs Means an Evolving Team

      
      As the child grows and matures, his management needs will change. There will be new
         members of the team who join, while others depart. When a child turns three years
         old, his team will probably include school-based special-education personnel. This
         will probably include a speech-language pathologist, and might include an educational
         audiologist. A Teacher of the Deaf and Hard-of-Hearing may also become a member of
         the team. Who joins at this time depends on the goals outlined in the IEP (Individualized
         Education Plan—there’s that “alphabet soup” again), and who is necessary to help the
         child achieve those goals. Sometimes, there will be a need for short-term consultants
         to participate. For instance, the educational audiologist may identify the noise level
         in the classrooms are too high to allow the child with hearing loss to hear his teacher
         and peers, even with an FM system. In such cases, it is possible for the school to
         retain an acoustical engineer who can evaluate the classroom and recommend ways to
         retrofit the space to make it more hospitable to listening. In this event, the modifications
         to help the child with hearing loss benefit everyone else in the classroom too. Noisy
         classrooms make it hard for all students to learn, so damping down noisy heating and
         ventilation systems and other “building noise” helps everyone (including the teacher,
         who may have less vocal strain at the end of the day if she doesn’t have to talk over
         the room noise). 
      

      
      On the medical side of things, the ENT physician and audiologist have complementary
         roles. As described in earlier chapters, the audiologist is often the entry point
         to hearing healthcare. This is particularly true if the child was referred for further
         testing after he or she didn’t pass the newborn hearing screening. The initial identification
         of the presence of hearing loss is the role of the audiologist. When this happens,
         it is important to try to learn what caused the hearing loss: this is for the ENT
         physician to explore with the family. The audiologist may have specific test results
         that point to the root cause, and these are communicated to the ENT physician to factor
         into his or her clinical impression. The ENT physician has a number of tools available
         to figure out the cause, such as blood tests (including genetics testing), MRI and
         CT radiology tests, tests of how well other body organs are functioning (like the
         kidneys and heart), and tests for certain infections. On occasion, the cause of the
         hearing loss is associated with a medical problem, and the fact the hearing loss was
         identified meant the underlying medical problem was identified too. In fact, the hearing
         loss may have meant diagnosis of a medical problem much earlier than if hearing wasn’t
         screened in the first place. For instance, there are certain (rare) conditions that
         affect the kidneys as well as hearing, and (even rarer) conditions that affect the
         heart and the ears. If such medical conditions are found, the ENT physician can coordinate
         treatment, and perhaps bring in other physicians to assist. And, of course, the ENT
         is tasked with the medical management of ear health issues, such as ear infections.
      

      
      Pretty early on, the ENT physician will coordinate having the child’s vision checked
         (and overall eye health examined) to find out if there are any issues with the eyes
         and vision. On rare occasion, both hearing and vision can be affected simultaneously
         (as was the case for famed Helen Keller). This has a very big impact on management
         of childhood hearing loss: when hearing loss is significant, supplementing understanding
         with visual cues (gestures, written information, ASL) becomes very important. If vision
         is challenged as well, it makes sense that listening and spoken language will be the
         communication modality, rather than ASL. Typically, a pediatric ophthalmologist (eye
         surgeon) is brought onto the team to give a full assessment of the health and function
         of the eyes. If there are visual acuity limitations, perhaps eyeglasses with corrective
         lenses are indicated to help the child see well. If the eyes check out normal, the
         ophthalmologist takes a back seat on the team, and remains available for ongoing checks,
         such as double-checking vision prior to the child starting kindergarten. When kids
         go to school, we need to make sure their vision hasn’t changed and if so, help them
         to see well, to support learning to read and write.
      

      
      The audiologist is tasked with the initial identification of the hearing loss, and
         ongoing testing to detail how much hearing the child has for the sake of fitting devices
         to help him or her hear better. The audiologist monitors hearing periodically, keeping
         an eye out for things like onset of ear infections, or a progression of sensorineural
         hearing loss. The audiologist communicates changes in hearing to the ENT physician
         (either due to ear health issues or a progression of the hearing loss) as this has
         medical implications for the ENT physician to address. In concert, progression/change
         in hearing has audiological implications for the audiologist to address. Adjustments
         to devices, addition of assistive technology (like FM systems, or visual alerts at
         home), and replacement of devices falls to the audiologist to manage with the family.
      

      
      Perhaps the most obvious example of the team approach to family-centered management
         of childhood hearing loss is the CI team. Many of the major medical institutions that
         have a robust CI program have an established process for considering a child’s candidacy
         for CI, considering the whole child. Often, it is the audiologist and/or ENT who identify
         if a child is a candidate for CI. If the child’s hearing loss is severe enough to
         warrant consideration for CI, the ENT evaluates if the child is a candidate medically.
         Medical candidacy includes things like “is the child healthy enough to undergo an
         elective surgery?” and “is there a hearing nerve present?” (sometimes there isn’t
         a nerve . . . that means CI isn’t a viable approach, but there are other possible
         approaches, such as auditory brainstem implant). As part of the process for determining
         CI candidacy, the child should be evaluated by a developmental psychologist (sometimes
         referred to as a neuropsychologist). The purpose of seeing a neuropsychologist is
         to see where the child is in cognitive development, as well as language development,
         and if CI is developmentally appropriate. Part of the decision includes “What is the
         child’s therapy plan after getting the implant?” Just getting the implant doesn’t
         mean the child will learn what to do with it; hence, demonstrating there is access
         to intensive speech-language therapy and LSLS services is one way of satisfying the
         neuropsychology (and speech-language pathology) candidacy requirements for CI. Finally,
         on many CI teams, there is a Teacher of the Deaf/Hard-of-Hearing or Deaf advocate/ASL
         instructor. A holistic consideration of a child’s CI candidacy includes the perspective
         of several professionals who have a stake in seeing the child be a successful communicator,
         and how the parents have come to the conclusion that spoken language, supported by
         CI, is their preferred method for teaching their child language. 
      

      
      The Role of Behavioral Health Clinicians

      
      An important note to raise, particular to the role of the developmental psychologist
         on the management team, is an acknowledgment of mental health care for the child with
         hearing loss. It is outrageously difficult to be a preteen and teenager. Many of us,
         as adults, think back to junior high and high school, and shudder. How much more difficult
         might it be to be different, use hearing aids or CIs, and perhaps have a speech pattern
         that is characteristic of a person with childhood hearing loss? Add to that, not only
         does hearing loss risk delays in speech-language development, but also social-emotional
         development. Navigating relationships with peers prior to and during puberty is hard
         enough . . . what about a child who continues to struggle with the isolation created
         by having hearing loss, and having difficulty with easy communication? Teenagers are
         at risk for mental health challenges. Period. I would urge parents to maintain an
         open dialogue with their preteen and teenage children about their relationships with
         peers and emotional struggles. Normalize those feelings of isolation and rejection
         by peers; meaning, be specific about rejection happening to you when you were growing
         up. Think about an adult relative or adult family friend your teenager admires, and
         relate a story where that admired adult struggled with peer relationships in high
         school. This kind of attention to emotional well-being can be uncomfortable for parents,
         but it’s one of the most important roles a parent can play. And, seek the assistance
         of any member of your child’s management team, but in particular, the psychologist.
         He or she has the education, training, and skills necessary to identify depression
         and anxiety, as well as other mental health conditions, and advise treatment. Depression
         and anxiety are extremely common in all teenagers, and teens with hearing loss are
         no exception.
      

      
      The Parent-in-Chief

      
      It bears explicitly stating that the parents and child are the most integral members
         of the management team. The team surrounding the child with hearing loss are advisors,
         not the leaders. One analogy that is sometimes used to describe the role of clinicians
         is that parents are the president, and the team of clinicians is the president’s cabinet.
         Running with this analogy: there is a secretary of state, secretary of defense, secretary
         of the treasury, and so on. These members of the cabinet advise the president, but
         it is the president’s decision. Sometimes, the president follows the guidance of the
         cabinet member(s), and sometimes the president makes a decision contrary to the guidance
         of his or her advisors. The parent is not her child’s otolaryngologist, audiologist,
         neuropsychologist, speech-language pathologist, or Teacher of the Deaf/Hard-of-Hearing
         (even if the parent happens to be one of these, we’re parents first, and let a colleague
         be the professional). The parent is not supposed to be the expert in these technical
         areas: the parent is an expert in raising her child. As the child grows and matures,
         it’s both terrifying and exhilarating to see the child start to take an active role
         in making decisions regarding the management of his hearing loss. If the child is
         able to take leadership of his hearing-loss management during teenage years, this
         is just a further expression of the child appropriately becoming independent of parents.
         The child becomes responsible for checking his hearing aid batteries, and making sure
         his earmolds are clean. The child becomes an advocate for himself in the classroom,
         asking the teacher to turn on the FM system microphone if the teacher forgets. The
         child seeks out friends who value him as an individual, and sees him not for his hearing
         loss, but as someone who is interesting and unique. The challenge for parents, of
         course, is to let the child take on leadership responsibility for his own hearing-loss
         management team. This isn’t so different from a parent allowing any child to decide
         when to get an after-school job, buy a car, and start paying for her car insurance.
         Getting from newborn with newly diagnosed hearing loss to independent, balanced, emotionally
         stable young adult is a testament to human resilience. My children are still too young
         for me to have experienced the pride of seeing them strike their own paths in life,
         but I’m looking forward to that day. How much sweeter would it be for the parents
         of a child with hearing loss?
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      Chapter 8

      Experiences and Practical Advice

      
         
         
         
         
      

      
      All the background information about diagnostic tests, assistive devices, and educational
         plans is important information. But what about the actual day-to-day of being a child
         with hearing loss, or being the parent of a child with hearing loss? This chapter
         can really only touch on a few aspects of the influence of hearing loss on a child’s
         world. Every child and family is different, and the struggles and triumphs are unique
         to each person. So, this chapter tries to offer some basic perspectives on how living
         with hearing loss makes some aspects of plotting one’s course in the world different,
         and sometimes harder. There are a couple themes that are used to make the point, and
         are included because of their sheer importance: parent-to-parent connections and bullying.
         Without a doubt, not every challenge can be anticipated, and it’s okay when parents
         get caught off guard. Parents of children with normal hearing and no other developmental
         issues are caught off guard routinely by life’s challenges, so why should it be any
         different for parents of children with hearing loss? Thankfully, children are highly
         resilient, and as long as the bare minimum needs are met (including unconditional
         love), kids manage and succeed. To that end, the behavioral health (mental well-being)
         is given attention here as well: the behavioral health of the child, you the parent,
         and other siblings. This chapter wraps up with examples of what parents have done
         to help themselves and their families make their way through a world that includes
         childhood hearing loss.
      

      
      It’s tough being a young child. With every stage, there are challenges that are confusing.
         When the child is an infant, there’s awesome snuggles and warmth and new and interesting
         things that happen constantly, but also these pains in the tummy that happen every
         couple hours that are only relieved when the child is fed. Why don’t my parents know
         this is going to happen and stop it!? Sometimes, there are other pains in the belly
         that only subside when I burp (and spit up all over the place) or when I fart. It’s
         exhausting being an infant. It doesn’t get any easier as a toddler, either. All these
         big people around me move faster than I can, they can reach those shiny things I want
         and aren’t giving me, they control the food, and turn off that screen that shows me
         my cartoons and say “that’s enough screen time.” At least I can get them to read the
         same book, over and over, until I decide that’s enough and I’m bored. Preschoolers
         are pretty mobile, and very curious: there’s a bunch of cool things under the sink
         in the kitchen (cleaning supplies) and in the toolbox in the basement (e.g., the utility
         knife). People also keep asking me to keep my voice down when my little sister is
         napping, which is really frustrating, because how am I supposed to remember every
         time she’s asleep? And there’s this new thing called “time out” that I do not like very much at all. Eventually, though, a child is able to start putting some
         complex thoughts together, and telling parents all about what’s important to them.
         Being heard feels really good (although sometimes there’s not enough hours in the
         day to hear everything the child wants to say). The child going into kindergarten,
         and over the next couple years, really starts to understand things like “cause and
         effect.” If I tell a lie and get caught, I’m going to lose a privilege (or worse,
         no dessert). If I say “please” and “thank you” I get praise, so I’m going to keep
         doing that. This more sophisticated, cause-effect navigation of the world sets the
         stage for formal education to begin. Language is based on the rules of cause and effect,
         and is the most effective way for the brain to start putting together really complex
         thoughts. One of the earliest and most focused efforts at the start of elementary
         school is based on children developing mastery of language: this comes from establishing
         preliteracy and early literacy skills (reading and writing). Literacy sets the stage
         for all education that progresses from elementary school, forward.
      

      
      Supporting the child with hearing loss from infancy through early elementary-school
         age requires love, patience, and language. Love is something that is programmed into
         our DNA, so that’s a given. Patience: well, parents have more or less of that, and
         children teach us the limits of our patience. Language, on the other hand, is not
         a given. Most often, in children with normal hearing, language comes along at a reasonable
         pace. Sometimes children with no hearing loss or other developmental challenges need
         help learning language (I’ve seen estimates that 10 percent of the time, toddlers
         are speech delayed), and those who don’t get help sometimes have language challenges
         that extend through childhood. Since language isn’t guaranteed to come in on time
         without help anyway, consider the hit-or-miss access to language that happens when
         hearing isn’t something easy to do. CIs really make words come front and center for
         a child who otherwise has essentially no hearing, but when there’s some distance between
         the child with CIs and the person that child is supposed to listen to, the words don’t
         always come through clearly. When there’s background noise, the same happens: words
         drop out and it’s hard to piece together the meaning. The same can be assumed when
         a child uses hearing aids. Consistent quiet, structured time, with activities geared
         toward language development, might help to make up for the missed opportunities to
         overhear language during the rest of the day. If this “quiet language-activity time”
         happens often enough for years, the child with hearing loss might build a large enough
         vocabulary, supporting a well-developed sense of “self” and ability to navigate the
         complex world of friends and family. Being able to navigate one’s world without immediately
         resorting to protection from a parent means the child has attained a level of independence,
         which breeds confidence. These are vital qualities in a child who has his work cut
         out for him as he makes his way from elementary school to adulthood.
      

      
      Parent-to-Parent Connections

      
      A constant theme throughout this book is “How do we combat the isolation caused by
         childhood hearing loss?” The statistics indicate that childhood hearing loss is the
         most common permanent health condition that is present at birth. It affects roughly
         one in every 250 children (in developed countries; it’s even more common in the developing
         world). And yet, most parents do not know any other children with hearing loss, or
         adults who had hearing loss from a young age. The diagnosis of hearing loss in a young
         child seems like a threat to the child’s well-being, a threat the parent guards against
         like a mother bear over her cubs. Who could possibly understand the emotions a parent
         feels when having to face this threat to his or her child? Certainly not the audiologist.
         Certainly not the ENT. But another parent who has a child with hearing loss would.
      

      
      No two kids are alike, and no two parents’ experiences with their children are alike.
         But there is a common bond shared by all parents of children with hearing loss. Conveyed
         to me by one father: “Everyone who is part of the Hard-of-Hearing community has full
         privilege to talk with anyone else with a CI or has hearing aids.” Parents have described
         being on vacation and running into another family who has a child with hearing aids
         or CIs. They immediately hit it off, end up sharing the rest of vacation together,
         children between the families quickly become playmates, and viola: there’s a lifelong
         friendship between complete strangers. What two families would otherwise immediately
         become so friendly? In New England, where I live, unfamiliar people just don’t talk
         with one another besides the very occasional, and very reserved, “Hello.” But these
         open invitations to conversation are commonplace between families who have kids with
         hearing loss. In this, it seems hearing loss is anti-isolating: it opens the door
         to a vibrant community of people who share a common bond.
      

      
      One of the first, and most important, connections to make when a child is diagnosed
         with hearing loss is with another parent who has had these similar experiences. It
         is commonplace in a facility with a large audiology staff for an email to go out to
         the team: “Anyone have on their caseload a child with moderately severe hearing loss
         and dad is a first responder?” Someone knows someone who has a family that fits the
         bill. Parent-to-parent connections are more important than the advice from a team
         of highly educated clinicians who have never “been there” in person. This is a special
         club, and only the cool kids are invited.
      

      
      Parent support groups exist online and in person. Social media (like blogs, discussion
         groups, and Facebook) is amazing at bringing people together with similar interests
         and experiences from anywhere in the world. The Internet can be a scary place, filled
         with misinformation and online bullies, but it can also be comforting as well. I’ll
         spend a little time on social media later in this chapter, but let’s start with face-to-face
         connections. This may seem old fashioned in the age of constant digital connection,
         but it’s hard to get a hug from someone through the computer.
      

      
      A staple of family-centered intervention for children with hearing loss is connecting
         parents with a “Parent-Infant Group” in their community. Participation in these groups
         sometimes is geared toward developmental stimulation for the child with hearing loss,
         but there is the added benefit of parents getting to know one another. Setting the
         stage for parent-to-parent interaction is not an accident! Often, these are playgroups
         for children with hearing loss and are associated with schools for the deaf and hard-of-hearing,
         university programs, and even audiology and ENT practices. One amazing example of
         a community support program geared toward parents is Hear My Dreams (http://www.hearmydreams.com).[1]  This parent-to-parent support group meets every other month, as well as once a year
         for a summer picnic. Hear My Dreams was founded by and is facilitated by audiologist
         Megan Ford, AuD, and is affiliated with her private audiology practice in Littleton,
         Massachusetts. I had the pleasure of meeting with parents who participate in Hear
         My Dreams as I gathered information for this book. Even though I don’t qualify to
         be a member (I am not the parent of a child with hearing loss), I enjoyed it thoroughly
         and hope to be invited to join again sometime! It is very affirming to hear others
         who have struggled with something that you, yourself, have struggled with. Being able
         to share your own personal struggles, and be heard, was described by one parent as
         one of the most uplifting experiences of her life. 
      

      
      During a support-group meeting, parents describe both the joys of raising a child
         with hearing loss, as well as the pain of what is different. This is an opportunity
         to unload some powerful emotions in a safe environment, where everyone follows the
         same ground rules! Everything from a debrief of an emotionally painful experience
         with parents who “get it,” to practical advice from other parents about the quirks
         of raising a child with hearing loss. Appointments with the ENT, audiologist, or speech-language
         pathologist might be cathartic for parents on occasion, when some big emotions are
         unpacked during the visit, but that’s not the most common place where parents really
         open up. And that’s understandable, since “doctors’ offices” aren’t always the most
         relaxing places. Healthcare providers are honored to be able to be emotionally present
         with families when we are needed that way, but it’s not an expectation that parents
         feel this comfortable with us. If you are lucky enough to have more than one support
         group in your area, check them all out: maybe one is more convenient for you, but
         the other offers different and helpful contacts. Join if you can, but know there is
         no obligation (you have enough on your plate). This is part of taking-care-of-you.
         
      

      
      Whether the support group is a developmental playgroup for the children, and parents
         connect informally, or the group is specifically geared to be parent-to-parent, there
         are a few important characteristics of an effective support group. There need to be
         “ground rules” that are understood and followed by all. These rules relate to confidentiality,
         respect for differing opinions, and being present in the moment (i.e., not checking
         emails and texts while someone is opening up). It is optimal when the group is facilitated
         by someone knowledgeable about hearing loss and children: this could be a parent who
         has an older child with hearing loss and this parent-facilitator has “been there,
         done that” and can be a role model for other parents; this could be an audiologist,
         psychologist, or speech-language pathologist; this could be a social worker or ENT
         physician, or perhaps a deaf adult, or a hearing adult whose parents are deaf. The
         facilitator is helpful then both as a moderator and as a resource to answer those
         questions that are of general interest to the group, and not a healthcare-related
         question specific to a particular child.
      

      
      Supporting Yourself and Child through Life’s Challenges

      
      Supporting your child (and yourself and the rest of the family) through life’s changing
         landscape is impressively difficult, and challenges posed by hearing loss often amplify
         the difficulties. The mantra throughout this book has been about helping to support
         language development, because lagging language development complicates so many of
         life’s hurdles, from the trivial to the monumental. Here’s a few examples to illustrate
         experiences that can be complicated by communication barriers. 
      

      
      Imagine having a two-and-a-half-year-old who has hearing loss and got CIs when he
         was just over one year old. He is making good strides in language development but
         still has a way to go for his language to be on par with other kids his age. His audiologist
         and speech-language pathologist judge that by his current progress, he will catch
         up to his peers when he hits kindergarten, so he is on track to go to the local (mainstream)
         public school. He uses a few baby signs to facilitate wants and needs (used most often
         when he is too upset to use words). And his mother is pregnant and is due soon. How
         do you communicate something so complex and life-changing with the two-and-a-half-year-old
         with hearing loss and language delays? How do you prepare your toddler for the arrival
         of a new baby? Guaranteed, there are parents in support groups who have been in those
         shoes and can help navigate that one.
      

      
      Here’s another example that was relayed to me by a parent: the mother of a preschool-aged
         girl with hearing loss is stay-at-home, until her husband is laid off from his job,
         and she has to go back to work while he finds another job. In the meantime, though,
         the father will be taking care of his daughter, taking her to gymnastics, playgroups,
         and speech-language therapy sessions. His daughter communicates using both ASL and
         spoken language, although her speech is tough to understand unless you are very familiar
         with her. When she gets frustrated and can’t get her point across, she tantrums, big
         time. Dad picked up some ASL, although not nearly as much as Mom, since he was working
         outside the home and she was home with their daughter. Mom also understands their
         daughter’s speech pretty well, but Dad has a tough time. How do these parents cope
         with the stress of the potential financial and personal upheaval, while managing a
         potentially profound communication barrier between Dad and his daughter, now that
         the two of them are going to have to figure each other out?
      

      
      Here’s an all-too-common crisis that most parents can relate to: a parent has a couple
         young children, and they go into a department store, and one of the kids wanders off
         and the parent is freaked out trying to find them, terrified their child has been
         kidnapped. In this particular event (shared with me by one father) the older child
         (age four years) is a boy with hearing loss who has a CI in one ear, hearing aid in
         the other, and the younger sibling is his two-year-old sister with normal hearing.
         The two-year-old sister is in and out of the child seat in the shopping cart, and
         the four-year-old boy is walking beside them. At some point, the little girl demands
         to hold onto something she shouldn’t have and Dad has to negotiate it away from her
         and deal with her losing her temper. While this is happening, the little boy wanders
         off to look at something in another aisle. Dad finally scoops up his wailing daughter,
         sticks her in the cart and they push forward. Dad goes only about ten feet and looks
         to see where his son is. And doesn’t see him. And calls for him. And there’s no answer.
         And then looks down the nearest couple aisles, and doesn’t see him. His daughter is
         still whining about not getting to keep the thing Dad took away from her. Fast-forward:
         with no luck finding his son quickly, Dad sprinted to the front of the store and found
         a manager who locked the store down and all employees swept the store looking for
         the boy. The little boy was found within a few minutes, wandering around looking for
         his dad and little sister, in no distress, just trying to figure out how he would
         find them. With the usual department store noise of other carts, music played over
         the store’s speakers, and parents and noisy children, the little boy couldn’t hear
         his father (even though he was probably pretty close by when his dad first called
         for him), and both Dad and son happened to walk away from, rather than toward, each
         other when Dad started looking for him. And with the racks of clothes, shelves, and
         so on, they couldn’t see each other. Of course, this can happen with any parent, but
         his son’s hearing loss and inherent difficulty hearing and localizing his dad’s voice
         from any distance at all made it easier for it to happen in the first place, and harder
         to resolve.
      

      
      Those are just three real examples that give some idea what is meant by “life’s challenges,”
         and I’m sure you can come up with a number of others: such as the family relocating;
         the death of a grandparent; a health crisis in the family; divorce. These circumstances
         are challenging for all families, and when we are faced with them, open and clear
         communication helps to manage the circumstances. So, if there is a communication barrier
         between the child and parents, how much more difficult is it to prepare the child
         for life’s changes, and help the child cope and adjust?
      

      
      Supporting Your Child’s Social-Emotional Development and Negotiating Peer Relationships
         in School
      

      
      Several times throughout this book, and in this chapter, I’ve touched on social-emotional
         development being at risk when a child has hearing loss. Put very simply, is this
         child happy? Does he make friends with children his age, and does he become familiar
         with adults and then interact with them? Does he exhibit confidence? Or does he seem
         unhappy? Is he socially isolated, finding it challenging and too scary to try to make
         friends? Does he cling to a single caregiver, and show more than the usual stranger
         anxiety? In truth, many children who are typically developing “come out of their shell”
         at different times. Some children are just shy by nature. Lagging in social-emotional
         development due to hearing loss is more than just being shy. Children learn, with
         experience, to self-soothe. This self-soothing is something infants do: sometimes
         with a pacifier, sometimes with a fist, and sometimes they just decide they’ve cried
         enough and choose to stop now. As we get older, we might talk about “centering” ourselves
         or “getting ourselves in the right frame of mind.” Simply put, it’s de-stressing by
         choice. Being able to self-soothe is a very important social-emotional skill, as it
         helps the child to become a team with her parent in raising her. Being a parent is
         exhausting, and that exhaustion is beyond description when you have a baby who is
         colicky (which is the epitome of not being able to self-soothe). 
      

      
      Children who are making good strides cognitively, who are curious and whose brains
         are eager to learn new things but who are lagging in language can easily become frustrated
         by their lack of ability to express themselves and advocate for themselves with caregivers.
         When communication is routinely unsuccessful, this creates a pattern of stress in
         the child. He might come to expect conflict with a caregiver who is at her wits end
         trying to figure out what her child wants. The expectation of conflict turns into
         full-blown behavioral challenges, like tantrums and aggressive behavior (toward himself
         in self-injurious behaviors, or aggression toward others). I recall a patient of mine
         who was adopted from another country at age two years, and was found to have significant
         hearing loss. International adoptees are sometimes developmentally delayed, and this
         is not surprising, given there is often a lack of developmental stimulation in their
         environment, such as in an orphanage. It is typical in the Boston area for international
         adoptees to go through a battery of developmental assessments in the months after
         they come home with their new parents, and hearing evaluation is part of that battery.
         This particular child was found to have moderately severe hearing loss in both ears.
         His behavior was extremely challenging, to the point his parents were constantly on
         guard, as he could easily injure himself. Over time, he did develop language, and
         with increasingly sophisticated language his behavior became more manageable. But
         along that path to manageable behavior, this child was diagnosed with Oppositional
         Defiant Disorder and his management included psychotherapy and family therapy, in
         addition to ASL instruction and intensive speech-language therapy. Of course, this
         extreme case is used for illustration. There were biological and environmental factors
         at play with this child, and despite such significant early challenges, the family
         found their stride, and their child was in a mainstream public school program last
         I worked with them. The point to this story is to make use of the resources available
         to your child, and attend to behavioral health/mental health challenges with the same
         priority as early speech-language evaluation and therapy.
      

      
      Children diagnosed with hearing loss in the first few months of life typically develop
         very close ties with family, since members of the family are known before any lack
         of language makes a family member a “stranger.” Newborns get to know their family
         through touch and smell; babies don’t even see three feet in front of them clearly
         until they are about three to four months old. All the closeness and skin-to-skin
         contact is extremely effective nonverbal communication with a young infant. That closeness
         continues well into childhood. Of course, the toddler years are challenging for nearly
         every child, as they have fits and spurts of needing to express themselves better
         than their language skills allow. If a child with hearing loss has a need to express
         himself that is far beyond his language abilities, this mismatch between need and
         ability breeds lots of frustration. As a child’s expressive language abilities advance,
         the frustration lessens. Getting through those toddler years is like running a gauntlet:
         sometimes families make it through unscathed. But it’s a tough path. So what happens
         when a child hits preschool and finds it really difficult to communicate with normal-hearing
         peers? What if his speech patterns have distortions that make it hard for people unfamiliar
         with him to understand what he’s saying? What if a new playmate wants him to do something,
         but he isn’t able to follow (due to limited language, or not yet benefiting to his
         full potential with hearing aids or CIs)? That playmate might move along with other
         activities and play with other children rather than continue trying to engage with
         the child with hearing loss. All things being equal, children with hearing loss do
         very well with children with normal hearing, where the child with normal hearing can
         act as a language mentor. But it’s also very good for a child with hearing loss to
         meet other children with hearing loss. Some of the best playgroups are ones that have
         a mix of children with hearing loss and children with normal hearing, with those children
         with more advanced language serving as peer role models. 
      

      
      Parents have described their own anxieties that pertain to their child’s social-emotional
         development, and strategies they’ve used that have worked so far. One mother described
         a real challenge helping her infant learn to self-soothe. Noah has severe-to-profound
         hearing loss and he was seven months old when I met him and his parents. Self-soothing
         was a problem at bedtime, since the usual soft soothing voice to calm a baby, or white
         noise machine, weren’t something that Noah could hear. When the lights were turned
         off, he was really cut off from the parent putting him to bed. Some recommendations:
         follow the same bedtime routines as you would for any child (still sing songs, for
         instance, but hold the baby against you while singing so they are soothed by your
         vibrations), but never have the room completely dark. A good nightlight is a must
         (one that isn’t too bright, but certainly not too weak). Some children sleep best
         with blackout shades; in fact, a child sleep therapist I know is a very strong proponent
         to help children get adequate sleep, especially during summer months when there are
         actually too many hours of daylight. But for children with hearing loss, think twice
         about blackout shades, since these children rely more heavily on light to have a sense
         of their environment. A benefit of having a baby with hearing loss? It’s not so imperative
         to have everyone in the house tiptoe around after the baby goes down for a nap or
         is put to bed for the night. Short of stampeding children causing enough floor vibration
         to shake the child’s bed, older siblings can just play without fear of waking their
         little brother.
      

      
      When a child with hearing loss who uses hearing aids or CIs is in a mainstream school
         setting, she is usually the only child in her class who uses devices to hear better.
         In early elementary-school years, peers are often very curious, and in fact have a
         positive attitude toward their classmate with the neat devices. Their honest, unfiltered
         questions about the devices and what makes their classmate different is refreshing.
         It’s pretty easy to “normalize” the hearing loss and devices to children this age:
         in general, younger elementary-school-aged children readily accept peers with different
         abilities as part of the normal way of things. These differences do become much more
         challenging, though, as children grow older and the social pecking order is getting
         established, and individuals feel the competition to rank as high as possible. Differences
         can easily be exploited to devalue the person with a physical challenge so that another
         can rise up in the ranks of popularity. It’s cruel, but it seems to be programmed
         into our DNA; check out the literature on theories of social organization, and you’ll
         see that nearly every social mammal (including humans) arranges their peer groups
         according to a pecking order.
      

      
      While it’s easy to normalize differences to the whole class, it can be challenging
         for a child with hearing loss to easily make new friends with classmates. First of
         all, it can be difficult for a person with hearing loss to hear and understand new
         people (such as the child meeting his or her classmates for the first time). When
         children get involved in a group activity or group play, they typically have rapid
         verbal exchange, and talk over one another. For the child with hearing loss, being
         able to keep up with who is talking, and what was said, can be pretty overwhelming.
         Not keeping up with who said what means he can’t be as engaged. This risks the child
         being able to make friends with his playmates. One way to help facilitate a child
         with hearing loss making friends: parents arranging one-on-one playdates early in
         the school year, with a few of their child’s different classmates. See which classmates
         hit it off with their child, let a friendship develop organically, and then build
         the number of children joining for playdates. And, of course, make playdates with
         other children with hearing loss (hopefully, families who met at Parent-Infant group
         are able to stay in touch, even as the children get older).
      

      
      Work with the teacher and special-education personnel (Teacher of the Deaf and Hard-of-Hearing,
         speech-language pathologist) to create opportunities for children to work on projects
         one on one, rather than always in bigger groups where it can be easy for the child
         with hearing loss to get lost. The child with hearing loss should be encouraged to
         be vocal about his or her needs, such as asking only one person talk at a time, and
         that it’s okay to ask people to repeat themselves. Friendly assertiveness is an excellent
         trait to develop for someone who will need to advocate for himself/herself socially,
         educationally, and occupationally. If the child with hearing loss is agreeable to
         the idea, work with teachers to bring the topic of hearing loss into the classroom
         curriculum, such as during health or science education, or even social studies and
         history. There is a very rich history of Deaf culture in the United States, such as
         the fact that so many people who lived on Martha’s Vineyard (an island off the coast
         of Massachusetts) in the 1800s were deaf, that in the island town of Chilmark, people
         were required to know sign language in order to settle there.[2]   Another opportunity to build hearing-loss topics into the curriculum: Alexander
         Graham Bell actually considered himself a teacher of the deaf, more than an inventor
         and scientist, and his wife was born with hearing loss. Bell invented the telephone
         in an effort to help people with hearing loss communicate with the wider hearing world.
         The “decibel” is named in honor of A. G. Bell, and (as we know) is abbreviated “dB,”
         or one-tenth of a Bel (a unit of sound intensity).[3]  
      

      
      Of the children I have managed audiologically in my fifteen years as an audiologist,
         I would estimate that 50 percent of those aged nine to eighteen years were picked
         on at least once for having hearing loss and using hearing aids or CIs. It is so common
         that I would bring it up with parents when their child was in kindergarten to first
         grade to alert them to be on the lookout. From an audiologist’s perspective, not only
         do I want my patients to be happy, healthy, well-adjusted people, but I want them
         to use their hearing aids! When a child with hearing loss is picked on for using his
         hearing aids, he might start refusing to put hearing aids on in the morning. Maybe
         he will put them on, but take them off once he gets on the bus, or get to school and
         is out of parents’ line of sight. Kids can be creative and sneaky, but eventually,
         teachers will ask parents, “What’s wrong with Jack’s hearing aids? He told me they
         are broken,” while coming home with hearing aids in (after being out of sight of the
         classmate who made him feel self-conscious for using hearing aids). When this behavior
         is detected, one of the most important things for a parent to do is to normalize the
         child’s behavior, and do not punish him for not using hearing aids and lying about it. To do so would victimize
         him again, and threaten the safety he feels toward his parents. It is reasonable for
         a child to respond to social pressure by removing his or her hearing aids. It’s the
         quickest and easiest way to remove the source of ridicule (well, not really, but this
         is the logic of the child). Rather than express anger, unhappiness, or even mother-bear
         protectiveness, ask, “Well, honey, hearing aids are how you hear your friends and
         teachers, so it’s important you use them. How do we solve this problem with [offending
         classmate] being so mean and ignorant?” Be prepared for a silent shoulder shrug. And
         even though you, the parent, are most certainly going to take charge in this and discuss
         resolution with the school (reach out to the teacher and special-education director
         as a first step), approaching your child in a manner that welcomes his participation
         in the resolution shows that you respect him while showing it is necessary to “step
         up” and meet these conflicts head-on. And even though you will be taking charge, support
         your child in assisting with the conflict resolution. A parent’s immediate reaction
         to their child being bullied is to “go medieval” on whoever was the perpetrator or
         was complicit. But being bullied is in large part about losing control. When a parent
         takes away what little control there was from the child being bullied, to the child,
         it feels like she is being victimized again. 
      

      
      Children and teenagers with hearing loss are at much higher risk for being bullied
         in school and online than their normal hearing peers. And their communication barrier
         can interfere with them getting help, which exacerbates the problem. Bullying is an
         unfortunately common occurrence in school-aged kids, and it starts at younger ages
         than one might expect.[4]  According to www.stopbullying.gov, children as young as preschool report bullying
         with some regularity. While a preschooler’s interpretation of “bullying” might be
         a very simplified one (for instance, a “bully” might be anyone he or she thinks is
         “not nice”), there is a common definition for true bullying. According to stopbullying.gov,
         bullying is “unwanted, aggressive behavior among school aged children that involves
         a real or perceived power imbalance. The behavior is repeated, or has the potential
         to be repeated, over time. Bullying includes actions such as making threats, spreading
         rumors, attacking someone physically or verbally, and excluding someone from a group
         on purpose” (quotation from http://www.stopbullying.gov/what-is-bullying/index.html).[5] 
      

      
      Junior high school is just awkward for everyone, and it’s not surprising that bullying
         is most common in these grades. Children this age are going through a very typical
         process of finding their identity outside the family unit, which requires them to
         navigate relationships with peers that have all of a sudden become much more complex.
         It’s much easier to navigate these troubled waters if you have a fantastic vocabulary
         and are very agile using it! Meaning, if one boy verbally teases another boy, the
         one being teased has a great chance at limiting future teasing if he is able to give
         a clever response. This kind of verbal sparring is normal adolescent/preadolescent
         behavior, and is part of kids establishing their social order. Put simply, kids can
         be mean. It is how they figure out who is “king of the hill” and who the popular kids
         are. What if the verbal sparring turns destructive? What if one student is singled
         out as the target of ridicule by another for the purpose of intimidation? This is
         bullying.
      

      
      Is it necessary to be popular in school? It helps. Children with good relationships
         with peers experience less stress, show better attention to schoolwork, have better
         school attendance, and have less anxiety and depression. Children who are socially
         isolated are at higher risk for being bullied. Thankfully, school personnel have elevated
         their attention to building positive relationships among students; educators know
         that it’s hard to live up to your academic potential if you’re constantly worried
         about being picked on by classmates. And we’re not just talking about innocent, good-natured
         “ribbing.” Bullying is dangerous. Bullying escalates to physical violence regularly,
         and even if it doesn’t, the emotional toll on the target of the aggression can be
         devastating. Tragically, there are occasional news reports of teenagers committing
         suicide as a result of bullying. If bullying is so common for all children, how much
         more likely is it for a child with hearing loss, whose social-emotional development
         is at risk? One of the best articles I’ve read on the topic of bullying of children
         with hearing loss was written by some brilliant pediatric audiologists, and can be
         found at http://www.howsyourhearing.org/documents/bullying.pdf.[6]  While this article was written for audiologists, it is an easy read and I encourage
         all parents of school-aged children with hearing loss to read it. Given the high likelihood
         of, at least, getting picked on and potentially things escalating to bullying, it
         makes sense to talk about this with your child in advance, and create a plan. Many
         schools have a formal bullying-response plan, thanks in part to a 2011 White House
         summit that identified bullying as more than a harmless “rite of passage.” It would
         make sense to include in your child’s IEP a plan to monitor for and respond to bullying,
         such as activating the school’s established bullying-response plan. While schools
         bear responsibility for ensuring a safe environment, including this language specifically
         in the child’s IEP elevates the school’s vigilance. 
      

      
      There are excellent resources for parents to learn about bullying risk, prevention,
         and resolution: start with www.stopbullying.gov. School personnel have training in
         bullying prevention and management, and they often have materials they can share.
         Pediatricians and family-medicine physicians have deep understanding of bullying and
         can serve as an advocate for you and your child. Speech-language pathologists and
         social workers can be excellent resources for families, and often are identified as
         “safe adults” if they have been part of your child’s IEP team. There are even specialized
         clinics to assist in bullying resolution, particularly in children with special needs.
         One such example is the Bullying and Cyberbullying Prevention and Advocacy Collaborative
         (BACPAC) at Boston Children’s Hospital.[7]  I’ve had a couple patients see the BACPAC clinical team, and am grateful they were
         able to assist with some tough situations. For more information about this program,
         see http://www.childrenshospital.org/centers-and-services/bullying-and-cyberbullying-prevention-and-advocacy-collaborative-bacpac-program.
      

      
      Supporting Your Relationships with Your Child but Also with Family and Friends

      
      Parents described the anxieties they felt in the months after their child was diagnosed
         with hearing loss, and these focused on anxiety about their child’s future relationships.
         They didn’t raise anxiety about grades, or jobs; the fears they expressed were about
         whether or not they would be able to get to know their child, and whether or not their
         child would face social isolation because of being different. One mother related,
         “Can I get to know her? I didn’t love her any less, but I wondered ‘who is going to
         communicate with her?’ Now she’s super gregarious.” Another mother described an early
         anxiety for her child: “He’s going to be so different from every other kid in the
         family.” This family had lots of aunts, uncles, and cousins on both mom’s and dad’s
         side of the family, and family get-togethers are epic. One of the most profound and
         touching questions I’ve ever had a parent ask me came from a mother when I diagnosed
         her daughter with severe-to-profound hearing loss at age two years: “Does this mean
         she won’t ever get married?!” I use this touching example of a mother’s fear for her
         daughter’s future with audiology students to help them understand the difference between
         a question seeking an academic answer (a “content” question) versus a question that
         is actually communicating profound emotions related to the parent’s grief. Universally,
         parents described the best way to manage these feelings of anxiety is to get to know
         other families who have children with hearing loss. One father said, of his first
         experience joining a Parent-Infant playgroup, “They weren’t deaf kids. They weren’t
         hard-of-hearing kids. They were happy kids! They were rowdy kids!” In the playgroups,
         it’s beneficial for there to be some older kids who are making great strides: parents
         of younger children are able to see tangible possibilities of what their child might
         be able to do. This breeds confidence. As a parent of one of those older kid with
         hearing loss said, “She’s doing well. But she’s doing well differently.” Another parent
         strongly recommended finding a deaf babysitter. I have to admit, this isn’t something
         I had ever thought of, but it makes great sense! The child sees his or her parents
         entrust his or her care to a responsible adult with hearing loss: this deaf adult
         is in a position of authority, and is a person to be trusted. 
      

      
      An elementary-school teacher with progressive hearing loss bravely shared some perspectives
         that fit right along with those of parents of young children. This teacher is very
         well respected in the community, and has adult children of her own. She has family
         members with hearing loss, so there is almost certainly a hereditary component to
         the hearing loss, and likely she was born with some degree of hearing loss. Despite
         there being a family history of childhood hearing loss, hers was only identified when
         she was seven or eight years old when her hearing was first screened in school. Her
         hearing loss was not discussed within her family, and her own feelings toward it were
         shaped by her experiences of what she could and couldn’t do. She managed through school
         without using hearing aids or other assistive devices, but did find hearing challenging
         by the time she went to college. Now, her hearing loss is in the moderate range, and
         her relationship with her hearing loss has changed over the years. She has struggled
         to find a level of acceptance with the hearing loss, and described the challenges
         of being able to socialize with friends any time there is background noise (such as
         at a restaurant). She described feeling “outside” in these group settings, and “not
         really included” simply because she cannot effectively participate in spontaneous
         conversation in those noisier social settings. A few things this teacher said resonated
         deeply, based on her description of her successes but also her frustrations and difficulties
         with her relationship with her hearing loss: “Always treat your child as normal. They
         will be fine, just support them in their dreams, and use every possible tool to help
         them. Talk openly within the family, so they know this is never something to hide
         or be ashamed of. It’s not who they are, it’s what they have.” The best way we can
         teach our children to love themselves, including all the things that make them who they are, is to openly and honestly acknowledge them,
         with their perfections and imperfections. Doing this helps them see themselves through
         your loving eyes, and teaches them they are “good enough” and worthy of love and respect
         exactly as they are.
      

      
      Normal-hearing siblings of children with hearing loss are, of course, just as deserving
         of their parent’s attention. And that can be a recipe for enormous guilt to pile onto
         the parents who are doing their best to just meet the needs of the child with hearing
         loss. There is real potential for resentment, which can be expressed as acting out
         and other challenging behaviors. If the sibling resents all the attention being given
         to her brother or sister with hearing loss this can disrupt the relationships in the
         family. It is quite common for an older sibling to either “fake” having a hearing
         loss, or just outright ask if she can get hearing aids too! This behavior is a good
         sign that the sibling is asking for some attention. This call for attention isn’t
         a good thing or a bad thing, but it should be heard. But what are parents to do if
         they feel they are at their limit and can’t be everything their children need from
         them at all times?! Recall it’s not necessary to be supermom or superdad: it’s not
         realistic and kids certainly don’t need perfect parents. 
      

      
      A clinical social worker described to me some ways that parents build relationships
         with their kids, even when those parents don’t have daily contact, such as parents
         who are divorced, deployed in the military, or travel for work.[8]   It’s about establishing routines of contact and special time. There can be periods
         of time when a child sees his parent only once every couple weeks, but the relationship
         continues to flourish. Carving out protected time with a child, even if that happens
         only once every two weeks, can be very successful in supporting the relationship,
         so long as it’s a solid routine. That special, protected time should be something
         both the parent and child thoroughly enjoy, such as going to the zoo or to a movie,
         or having a “camp out” in the family room with sleeping bags and flashlights. Marking
         the “special time” on a calendar that the child keeps or has access to helps her develop
         patience and trust. If every other Saturday afternoon she goes with one parent to
         see a movie, and she sees this on the calendar on the wall in her bedroom, she won’t
         ask constantly, “When will we go to the movies again?” if you can say every time,
         “Go look on your calendar and you’ll see the answer for yourself.” For a sibling of
         a child with hearing loss, having this occasional, but routine, solo contact with
         a parent is one suggestion that might work for a family.
      

      
      But it’s not just about the parents’ relationship with normal-hearing siblings, there
         is a need to support the normal-hearing siblings’ relationship with their brother
         or sister with hearing loss. And this can be tricky, especially if the child with
         hearing loss and the sibling with normal hearing don’t easily access each other’s
         language. For instance, if a normal-hearing sibling is in elementary school, and his
         little brother with hearing loss receives speech-language therapy and ASL instruction
         with his mother during the day, then the normal-hearing sibling is reliant on parents
         to teach him ASL so he can more effectively communicate with his little brother. If
         the parents are trying to figure it all out themselves, they will have a tough time
         being an ASL language model. A suggestion given to me by a family was to enlist the
         sibling’s help: if the older sibling is reading, have him read books to his sibling
         with hearing loss. In elementary school, kids are typically given reading tasks as
         homework, such as “Read aloud to a parent or family member for at least ten minutes
         every night.” Why not kill two birds with one stone? The normal-hearing child in second
         grade can easily spend ten minutes reading two books to his little brother with CIs.
         Some children’s books are geared toward enhancing ASL vocabulary, so the older sibling
         can learn the signs that go along with each page of the book while reading the accompanying
         words out loud. Regardless of the approach to integrating siblings’ experiences together,
         keeping communication open between members of the family is crucial. Children do best
         when they feel their emotions are respected, selfish as those may be sometimes. It’s
         better for a child to verbalize feelings of anger and jealousy toward a sibling with
         special developmental needs than for those emotions to be kept bottled inside, festering.
         Appealing to the sibling’s willingness to help, or be protective at school of their
         brother or sister with hearing loss gives the sibling a sense of purpose and responsibility.
         Keep the sibling informed of what’s happening with their brother or sister with hearing
         loss (for instance, plans to proceed with CI surgery) using language that is appropriate
         for the sibling’s age and ability to understand. And parents are encouraged to look
         to behavioral health specialists (mental health counselors) sooner than later, if
         there is a disruption in the family’s relationships.
      

      
      Striking a Balance and Supporting Yourself and Your Relationships

      
      Parents of children with hearing loss have expressed a heightened sense of protectiveness
         of their child. Despite the fact that early identification and intervention for hearing
         loss brings about so much good, the experience of diagnosis, including the myriad
         medical tests and upheaval in life, and all that goes into effective intervention
         can be downright traumatic for parents. This stays with a parent forever. Most parents
         can recall specific details about the day their child was diagnosed with hearing loss.
         Things like the weather on that day, the color of the walls in the exam room, and
         where they parked their car when they went to the appointment. When powerful emotions
         accompany an event, our brains hang onto strange details, as though these random details
         might prove important and the brain wants to take note of them, just in case. Because
         we love our children so much, hearing something is “wrong” is a threat to our core
         being. So we go into protection mode. Would parents be so protective if the child
         didn’t have hearing loss, or other challenges? Is this lingering need to be protective
         influencing whether or not you let your child engage in normal risk-taking activities?
         Just like any child who is otherwise typically developing, the child with hearing
         loss is going to do some things that get him into trouble, result in a broken bone
         or stitches, or get his heart broken. Certainly, not all parents who have experienced
         a diagnosis of childhood hearing loss become “helicopter parents” but I expect it
         is a conscious decision these parents make. It certainly is understandable if they
         are, but it’s more helpful to moderate the overprotectiveness. That father who shared
         with me the story of losing his son in the department store: how could he ever again
         bring himself back to a normal level of vigilance? 
      

      
      While parents are advocating for their child’s needs, it is easy for them to pay no
         attention to their own needs. Being told your beautiful newborn has hearing loss is
         devastating for many parents, and a cascade of grief ensues. One mother described
         “always trying to be strong for my daughter” and not showing anger or sadness, until
         she realized she was suppressing these important and valid emotions. Stifling the
         emotional reactions to a painful situation doesn’t do a parent any favors! And while
         the parent is experiencing these powerful emotions, there are often multiple medical
         appointments, which adds to the stress and taxes parents’ reserves. Oh, and do this
         while the baby is waking up every two hours to feed and parents are sleep deprived.
         If this is a first child, parents are trying to figure out how to take care of this
         needy little thing, and may feel overwhelmed just being a new parent, much less a
         new parent of a child with hearing loss. To top all this off, the mother’s hormones
         (which peaked during pregnancy) are now plummeting, and there is a strong probability
         she will experience some level of postpartum depression. The fact parents survive
         this phase is a testament to human resilience. 
      

      
      Mothers and fathers commonly react differently to the diagnosis of hearing loss. Perhaps
         this is because men are socialized to show their emotions less, or perhaps it’s an
         innate gender difference. Often, dads go into “fix it” mode and push to have every
         test done immediately, hearing aids on and the child fast-tracked for CIs, and stay
         up all hours of the night researching hearing-loss treatments. Moms often reach out
         to their closest friends or relatives and have some really good cries. The differences
         in how parents deal with their feelings of grief can easily create conflict. The way
         one parent expresses his or her grief might make it appear he or she is not emotionally
         available to their partner. If parents don’t feel like they are “on the same page”
         with each other, and explicitly make it a point to be emotionally accessible, each
         can feel isolated, like they are going through this ordeal alone. These kinds of life-altering
         experiences can test a marriage. It is commonly accepted that divorce rates are higher
         in families who have children with special needs compared to families who have typically
         developing children. Alternatively, this might create a stronger bond between parents
         than they would have otherwise known. Stresses like this can be polarizing events:
         either parents become tighter than they would have otherwise, or they split apart.
         While not all marriages should necessarily be kept going, all things being equal,
         parenting is easier when both parents are able to communicate effectively with each
         other and are active participants in meeting the child’s needs. This is true whether
         parents are together in a relationship or not. But if the marriage dissolves, communication
         between parents about their child is often far more difficult. Parents often described
         having to put their marriage “on hold” while addressing the immediate needs following
         the hearing loss diagnosis. When parents have a good enough communication that they
         can say this outright to each other, there are a lot less hurt feelings than if the
         marriage being put on hold sneaks up on both parents. To be clear, I’m not suggesting
         a person’s marriage needs to go on autopilot because of childhood hearing loss, but
         marriage is easier on some days, harder on others. If all attention truly needs to
         focus on the child, both parents being on the same page means they go forward as a
         team. Really good teams also allow one parent to grieve and cope differently. Sometimes
         that means one parent shoulders the responsibilities for a short time until the other
         can reengage. Often, one parent takes the lead role in managing the appointments and
         interventions. If this is what works for your family, come to that decision jointly
         (rather than it being a reality that sneaks up on you). Sometimes it’s obvious who
         should “take point” but consider this can be a burden to the one who shoulders the
         responsibility. Regardless how parents cope, if the relationship becomes threatened,
         use the resources available to you (just as you would with your child): individual
         and/or couples counseling is encouraged, and should be sought very early if there
         is communication breakdown, rather than waiting to see if problems will “fix themselves.”
      

      
      What about extended family relationships, and those with friends? Parents interviewed
         in preparation of this book reported that after telling extended family and friends
         of their child’s hearing loss, they said things like “everyone knew someone with hearing
         loss—it’s like they were coming out of the woodwork.” One parent described her dread
         going to a family reunion the day after her young infant was diagnosed with permanent hearing loss. How was she going to
         tell people? Would she tell anyone? How would she hold her emotions in check? Parents
         described to me that reactions from family and friends were generally very supportive,
         with some surprising jewels of strength that would come from unexpected acquaintances.
         And there were obvious challenges, such as the “helpful” mother-in-law who seems to
         have solutions to every problem, no matter how little she knows about it. Family dynamics
         are tricky. One mother of a little boy (seven months old at the time of writing) described
         the difficulties she was encountering with her extended family: her son has a moderate
         degree of hearing loss, with some better hearing in the low pitches. So, he hears
         his name and many environmental sounds, with and without his hearing aids. Extended
         family observe his reactions and have gone so far as to say “See, he doesn’t really need those hearing aids, does he?” Consequently, these are the same family members
         who tried to talk this mom, who has done exclusive breastfeeding of her son, that
         she should supplement his feedings with formula. Opinions are like a certain orifice;
         everybody has one.
      

      
      Many of us have an online community of family and friends and we keep track of each
         other’s lives with posts and status updates. People who move across the country from
         where they grew up can keep tabs on high-school friends, and it’s easier to reconnect
         when we meet up at high-school reunions. Very often, people use online media to alert
         their extended network of friends and family of big life changes: engagement, pregnancy,
         and the birth of a child are favorites. One family I spoke with used Facebook to notify
         their extended friends and family of their child’s hearing-loss diagnosis. They made
         phone calls to immediate family and a few close friends, and then wrote a carefully
         worded post, so that the majority of people they knew would all hear the news at about
         the same time. Not every family chooses to notify their world this way. But it is
         one way, and it means most people with whom parents interact will find out the news,
         so that parents don’t have to repeat their story over and over. But just as with family
         who are full of opinions, online posts sometimes invite comments that are unwelcome.
         I’ve seen some awful comments on YouTube and marvel at the audacity of some people
         to be antagonistic. But then, usually it’s easy enough to realize whoever posts such
         awful things must be thoroughly unloved. Good thing that’s not us, or our kids. 
      

      
      Final Thoughts

      
      How does a parent help their child with hearing loss navigate the trials and tribulations
         of growing up without being too overprotective? Much the same as all parents: messily.
         You are going to screw up. Your child will, someday, say “I hate you!” But she won’t
         mean it, and she might even apologize later when she gets her temper under control.
         Several parents have shared stories that in the heat of an argument, their children
         pulled out their hearing aids or CIs, so they could end the argument, on their terms!
         Those who use ASL shut their eyes and shout “I can’t hear you!” Talk about cutting
         you off! It is never a requirement for parents to be “perfect” at raising their child.
         Perfection is a falsehood: there is no such thing. And it is not necessary to be any
         more adept at parenting when your child has hearing loss (that is, it’s not necessary
         to be supermom or superdad). Many parents, early in the process of grieving the news
         their child has hearing loss, have described feeling overwhelmed and incapable of
         giving their child what he or she needs. “Inadequacy” was a very common theme describing
         the emotions parents feel when they are hit with all the literature that says things
         like “Children need to start intensive language therapy from age six months or else
         they’ll never catch up!” (that’s not actually what the literature says, but it’s easy
         for a parent to interpret it that way). These feelings of inadequacy might be coming
         on the tail of feelings of guilt. One mother told me that right after her daughter’s
         diagnosis, she tallied up the times when she forgot to take her prenatal vitamins,
         and recalled “I had a glass of wine once.” These feelings of guilt and inadequacy
         are no surprise: of course a parent would feel these feelings! The fact that so many parents report the same emotions shows us that this is a normal reaction to
         an abnormal situation. Parents feel guilt and inadequacy despite being actually in
         no way responsible for their child’s hearing loss and prove to be far above “adequate”
         in raising their child. Since these emotions (or whatever other emotions you feel)
         are normal, there is no need to “fix” them. They are uncomfortable. They oftentimes
         get in the way of enjoying some of the things about having a baby: their funny noises,
         their touch, their smell. But it’s possible to respect these negative emotions, and
         allow them to exist in you, while at the same time be present and enjoy your baby’s
         funny noises, and how your baby feels and smells when he or she falls asleep on you.
         Those negative emotions will run their course, and they don’t deserve the focus of
         your attention to the exclusion of all there is to enjoy about your child. When in
         Holland, smell the tulips.
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      Understanding Childhood Hearing Loss

      
         
         
         
      

      
      This list of resources is not intended to be exhaustive, but to offer a breadth of
         content as a starting point and to supplement information made available from local
         audiologists and state organizations.
      

       

      Referrals to Professions

      
      
         	
            
            A consumer website hosted by the American Academy of Audiology www.HowsYourHearing.org:
               consumer-oriented information about hearing and hearing loss in adults and children.
               Searchable database to find an audiologist near you.
            

         

         
         	
            American Board of Audiology: find a board certified audiologist with a specialty in
               pediatric audiology http://www.boardofaudiology.org/pediatric-audiology-specialty-certification/
               or a specialty in cochlear implants http://www.boardofaudiology.org/cochlear-implant-specialty-certification/.
            

         

         
         	
            Early Hearing Detection and Intervention—Pediatric Audiology Links to Services www.ehdi-pals.org:
               Find audiology facilities, resources about hearing, early intervention, and other
               helpful websites.
            

         

      

      
      Educational Audiology

      
      
         	
            
            Compendium of information by pioneering educational audiologist Karen Anderson, PhD
               available at https://successforkidswithhearingloss.com/
            

         

         
         	
            Including material for the SIFTER and scoring the SIFTER:

         

         
         	
            https://successforkidswithhearingloss.com/uploads/SIFTER.pdf

         

         
         	
            https://successforkidswithhearingloss.com/uploads/SIFTER_Manual.pdf 
            

         

      

      
      National Associations for People Who Are Deaf or Hard-of-Hearing

      
      
         	
            
            Alexander Graham Bell Associationhttp://www.listeningandspokenlanguage.org/: an association focusing on listening and spoken language approach to management
               of childhood hearing loss, they offer advocacy, education, research, and financial
               aid.
            

         

         
         	
            National Association for the Deafhttp://nad.org/: an association with broad advocacy goals for the inclusion of the deaf in society.
               The use of ASL is a core value for NAD.
            

         

         
         	
            Hearing Loss Association of Americahttp://www.hearingloss.org/: an advocacy group that seeks to improve communication access for all people with
               hearing loss by influencing public policy, increasing public awareness, and impacting
               how services are delivered to people with hearing loss.
            

         

      

      
      Bullying Resources

      
      
         	
            
            www.stopbullying.gov 
            

         

         
         	
            http://www.howsyourhearing.org/documents/bullying.pdf 
            

         

         
         	
            http://www.childrenshospital.org/centers-and-services/bullying-and-cyberbullying-prevention-and-advocacy-collaborative-bacpac-program

         

      

      
      Informational Resources

      
      Departments of public health, universal newborn hearing-screening programs have resources:

      
      
         	
            
            The Massachusetts program websitewww.mass.bog/dph/newbornhearingscreening: helpful links, family stories, speech and language developmental milestones.
            

         

         
         	
            Federation for Children with Special Needswww.fcsn.org: thorough resources about IDEA and advocating for a child with special needs.
            

         

         
         	
            Individuals with Disabilities Education Act websitehttp://idea.ed.gov/: detailed information about Individuals with Disabilities Education Act, including
               early intervention (IFSP) and school-based services (IEP).
            

         

         
         	
            State Commissions for the Deaf and Hard-of-Hearing. The example in Massachusetts is
               a highly organized, successful program. Their website has a remarkable amount of user-friendly
               information:http://www.mass.gov/eohhs/gov/departments/mcdhh/

         

         
         	
            Signing Timeswww.signingtime.com: award-winning sign-language products, instructional DVDs and books, material geared
               toward different ages (included potty training, zero to three years, pre-K, etc.)
            

         

         
         	
            Centers for Disease Control and Preventionhttp://www.cdc.gov/ncbddd/hearingloss/documents/mild_uni_ref_list-updated_1-29-08.pdf: extensive list of references to scientific publications about mild and unilateral
               hearing loss.
            

         

      

      
      Examples of a Local and National Parent Support Groups

      
      
         	
            
            Hear My Dreamshttp://www.hearmydreams.com: facilitated and hosted in a private audiology practice.
            

         

         
         	
            Hands and Voiceshttp://www.handsandvoices.org/: a nonprofit, parent-driven organization dedicated to supporting families of children
               who are deaf or hard of hearing. They are nonbiased about communication methodologies
               and believe that families can make the best choices for their child if they have access
               to good information and support.
            

         

         
         	
            Parent to Parent USAwww.P2Pusa.org: emotional and informational support for families of children who have special needs.
               National Parent Connection (particularly for families who have a child with multiple
               disabilities).
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