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Purpose.

Compared to typically-developing children, children with special health care needs (CHSCN) are at
increased risk for poor oral health including dental decay. Facilitators and barriers to twice daily tooth
brushing among pre-school aged CSHCN were examined to identify modifiable caregiver behaviors or
beliefs that could improve the oral health of CSHCN.

Methods.
Ninety caregivers of CSHCN, ages 23 to 62 months, were interviewed about home oral hygiene routines
and what interferes with, and supports, a habit of twice-daily brushing.

Results.

Nearly all (98%) caregivers had begun brushing their child’s teeth at the time of the interview. Of those,
50% reported twice daily brushing of child’s teeth. Caregivers identified having a variety of tooth
brushing supplies as a support to twice daily brushing (p = .02). Caregivers who reported a lack of tooth
brushing skills were less likely to brush their child’s teeth twice daily (p = .02).

Conclusions.

Overall, the facilitators and barriers in this study were also identified by parents of typically-developing
children. Enhancing caregivers’ home oral hygiene skills and interprofessional opportunities to provide
anticipatory guidance on caregiver tooth brushing skills should continue to be studied and optimized.



Introduction

Children with special health care needs (CSHCN) are a growing segment of the US population.
CSHCN are children who “have or are at increased risk for a chronic, physical, developmental,
behavioral, or emotional condition and who also require health and related services of a type or amount
beyond that required by children generally”.* Based on 2009-2010 national survey data, as many as 15%
of children and youth in the U.S. met the definition of CSHCN. Additionally, the proportion of children
with special needs has increased over the previous eight years.” The growing prevalence of CSHCN is
attributed to, in part, increased access to early diagnoses, better recognition of developmental conditions
and an increase in the occurrence of qualifying conditions.’

Compared to typically-developing children, CSHCN are at increased risk for poor dental health,
including tooth decay, due to co-existing medical conditions including oral manifestations of systemic
disease and required therapies such as immune suppression or oral surgeries.** Artificially sweetened
medications, more frequent oral infections, and more commonly occurring periodontal disease are
additional reasons CSHCN are at elevated risk for poor dental health.*® Children with
neurodevelopmental conditions may have delays in acquiring needed self-care skills to promote and
maintain oral health,” contributing further to poor oral health in this vulnerable population.

Oral health is an important aspect of overall health.? Poor oral health may negatively affect a person’s
quality of life including eating and sleeping.’ Poor oral health often manifests itself as dental decay and
periodontal gum disease. Dental caries, the disease process responsible for tooth decay, is the most
common infectious disease among U.S. children and is on the rise in children between 2 and 5 years of
age.'®" Dental caries in primary teeth is associated with dental caries in permanent teeth, thus primary
prevention and early treatment of caries can have long-term benefits.’> Over time, dental caries can result
in decreased quality of life including chronic pain and suffering.®*® For individuals with intellectual
disabilities among other special health needs, oral pain or pain upon chewing food often cannot be
verbally expressed and continues unnoticed for long periods of time. Moreover, poor dental health in

adulthood is associated with chronic medical conditions, including diabetes and cardiovascular disease.®



Dental decay can be prevented through a combination of professional dental services and home oral
hygiene.'** Despite the effectiveness of these health behaviors, dental care has been listed as the primary
health care need of CSHCN.® One reason may be professional dental care is less accessible for CSHCN
than obtaining medical and therapy services."

Home oral hygiene, specifically regular tooth brushing with fluoridated toothpaste, is associated with
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lower caries and periodontal disease, ™" and twice daily tooth brushing is significantly more effective

than brushing once a day.”® Twice daily tooth brushing is recommended by the American Dental
Association, the American Academy of Pediatric Dentists and the American Academy of Pediatrics,**%%
however, parents of typically-developing children report twice daily tooth brushing is challenging to
achieve. Frequent barriers to tooth brushing include parents’ oral health beliefs,*** social norms and
external constraints such as time pressures and uncooperative child behaviors.? Little is known about the
home hygiene habits of young CSHCN, but there are reasons to expect caregivers may find twice daily
tooth brushing difficult to achieve due to increased demands on time and resources associated with the
child’s behavior or medical conditions, Difficult temperament and disruptive behaviors, more common in
CSHCN, are other reasons that might interfere with regular oral hygiene.”

This study examined tooth brushing among pre-school age CSHCN. We hypothesized caregivers of
CSHCN would report twice daily tooth brushing to be a challenge, similar to parents of typically-
developing children. Further, we expected there would be unique facilitators and barriers to twice daily

tooth brushing to this high dental-risk group. Our purpose was to identify modifiable behaviors or beliefs

that could improve the oral health of CSHCN.

Methods
Study Design

The design was a cross-sectional semi-structured interview of caregivers of preschool-age CSHCN.



Setting and Participants

The study took place in a community-based early intervention service center that provides service to
pre-school children in accordance with Part C of the federal program of Individuals with Disabilities
Education Act (IDEA). IDEA Part C provides early intervention for infants and toddlers with, or at risk
for, disabilities and their families at no cost.”” Available services at the study site included physical,
speech, and mental health therapies, special education, and nutrition and feeding counseling. The center
was located in a non-fluoridated community in Washington State.

Eligible participants were caregivers of children ages 24 and 60 months who were clients, recent
graduates, or children currently on the waiting list for admission who were eligible for services at the
center. The sample was recruited to maximize the age range of children represented to include children in
three age groups: 2 years, 3 years, and 4 years of age. Caregivers were recruited to participate in the study
in three ways: flyers posted throughout the early intervention center, a letter to caregivers of age-eligible
students and graduates, and an advertisement in the center’s newsletter. All caregivers were able to
complete the study interviews in English. Caregivers of children who were unable to receive medical

services in a community-based (vs. hospital) setting were excluded from the study.

Procedures

Caregivers were interviewed at the early intervention center by center-based nurses trained in the
study protocol. The semi-structured interview guide included open-ended questions about if, or at what
age, caregivers began brushing their child’s teeth, how often they brushed the benefits to brushing, and
the facilitators and barriers to twice daily tooth brushing. To encourage participation and offset the cost of
transportation or child care for other children during the interview, caregivers received a gift certificate to
a local grocery store for $20.

Notes were taken during each interview and the interviews were audio recorded. The audio tapes
were reviewed and interviewers’ notes were clarified and augmented, as needed, to create a complete

written record of the interview. Most interviews lasted 40 to 50 minutes and were completed without the



child present. To identify facilitators, caregivers were asked, “What helps or makes it easier to brush your
child’s teeth as often as you’d like?” To identify barriers, caregivers were asked, “What makes it difficult
to brush your child’s teeth as often as you’d like? What gets in the way?”” The written records were coded
to identify facilitators and barriers to tooth brushing using themes previously identified by Huebner and
Riedy including: the caregivers’ oral health beliefs, social norms, emotional reactions, self-standards, self-
efficacy, tooth brushing skills and factors external to the caregiver.”® External factors identified previously
included time pressures and the child’s cooperation. In the present study, the “External Factors” theme
was modified to identify each of the following: time pressures, the child’s oral aversion, the child’s
compliance, demands or support due to the presence of other children or siblings, variety of tooth
brushing supplies, multiple caregivers’ availability, the child’s level of fatigue, and the size of the child’s
mouth. The primary outcome of interest was caregiver-reported frequency of tooth brushing with their
CHSCN. This was ascertained by asking “About how often are you brushing [your child’s teeth] now?”
All study procedures, including the informed consent process, were approved by the Human Subjects

Division at the University of Washington.

Statistical Analyses

Statistical analyses were completed using STATA, Version 11 (Stata Corp., College Station, TX,
USA). Univariate and bivariate analyses were conducted to test associations between facilitators and
barriers and tooth brushing frequency defined as “2 or more times per day” versus “less than 2 times per
day.” Statistical significance was set at the p < .05 level. Additionally, associations that reached

significance levels of p < .10 are discussed.

Results
Demographics
Characteristics of the study sample are presented in Table 1. The 90 caregivers included 79 mothers,

8 fathers, 1 foster mother, 1 grandmother, and 1 aunt. Caregiver ages ranged from 19 to 66 years old with



a median age of 32 years. Most (89%) caregivers were identified as non-Hispanic white, consistent with
the larger community in which the early intervention site was located. Four caregivers (4%) had less than
a high school education, 21 (23%) had 12 years of education, and 65 (72%) had more than 12 years of
education. The children’s ages ranged from 23 months to 62 months at the time of the interview (37.30 £
10.90 months). The majority of children had neurodevelopmental conditions associated with
developmental delay. The most common three conditions were developmental delay, Down Syndrome,
and Autism Spectrum Disorders. Other medical and neurodevelopmental conditions affecting at least 15%
of the study children are presented in Table 1.

The majority (94%) of children were reported to have dental insurance (see Table 2). More than two-
thirds (70%) had public dental coverage. Seventy-two children (80%) had visited a dentist at least once,
ever, and 42 (47%) had visited a dentist twice or more in the past year. Fifty-two children (58%) were
reported to have a personal dentist. Nearly all (98%) caregivers had begun brushing their child’s teeth at
the time of the interview; more than half (n = 45) began brushing before the child reached 12 months of
age; 36 (41%) began brushing their child’s teeth between the ages of 12 and 24 months. Of those
brushing, 44 of 88 (50%) said they brushed twice daily. Less than two-thirds (60%) of those brushing

reported using fluoridated toothpaste.

Facilitators of Tooth Brushing

Analyses of facilitators of tooth brushing were compiled for the 88 caregivers who reported brushing
their child’s teeth. Eighty-one identified at least one facilitator. Because caregivers could discuss more
than one facilitator, the total number of caregiver responses presented in Table 3 exceeds the total number
of participants. Facilitators were grouped into themes: the caregiver’s oral health beliefs, self-efficacy,
social norms, emotional reactions, self-standards, external support, and skills. Each theme is presented, in
rank order of frequency, along with an exemplary quote (see Table 3).

Of the caregivers who identified facilitators to tooth brushing, most discussed one (55%) or two

(38%) facilitators. The greatest number of facilitators noted by a single caregiver was four. The most



common facilitators, described by 55% of the caregivers, included factors external to caregiver
specifically the child’s cooperation, a variety of tooth brushing supplies, ample time to complete the task,
a low level of the child’s oral aversion, and the support of others in the family (see Table 3). Of these, the
child’s cooperation was most commonly discussed (38%) as a facilitator to twice daily tooth brushing.

As noted in Table 3, caregivers’ self-efficacy in performing this task (33%) and a developed skill set
for tooth brushing (28%) were the next most frequently reported facilitators of child tooth brushing. Some
themes identified as facilitators by parents of typically-developing children were discussed relatively
infrequently in this sample of caregivers. Specifically, few caregivers (2%) discussed fear of the
consequences of poor oral health as motivating them to complete tooth brushing. The least common
theme (1%) discussed by caregivers reflected their oral health beliefs, e.g., that dental health is an

important aspect of overall health, as a reason to work to achieve twice-daily brushing.

Associations between Reported Facilitators and Brushing Frequency

Differences in facilitators between caregivers who brushed and did not brush their children’s teeth
twice daily were tested. Those who brushed twice a day described having a variety of tooth brushing
supplies (p = .02). Child cooperation was associated with twice daily tooth brushing, but differences
between groups did not reach statistical significance (p = .07). Caregivers’ reported facilitators of self-
efficacy, skills, social norms, emotional reactions, oral health beliefs, and self-standards did not

differentiate between parents who brushed twice a day or less than twice a day (p > .2).

Barriers to Tooth brushing

Analyses of the barriers to tooth brushing included all 90 caregivers in the study. Eighty-two
caregivers (91%) reported at least one barrier to twice daily tooth brushing. Because caregivers could
discuss more than one barrier to tooth brushing, the number of responses presented in Table 4 exceeds the
total number of participants. Table 4 summarizes, in rank order, the barriers to twice daily tooth brushing

and gives specific examples of each. Most caregivers who discussed barriers to tooth brushing discussed



only one theme (83%), factors external to caregiver, including: time pressures, the child’s non-
compliance, the child’s level of fatigue, distractions due to other children, a chaotic routine, the small size
of the child’s mouth, having only one parent available to carry out this task, and lack of a tooth brush.
Among these, the most frequently reported external barriers were not having enough time for tooth
brushing (42%) and the child’s non-compliance (24%).

As noted in Table 4, few caregivers reported skills, emotional reactions, social norms, and self-
standards as barriers to twice daily tooth brushing. Eight caregivers (9%) reported there were no barriers
to twice daily tooth brushing. Of these, 75 percent (6 out of 8) reported brushing their child’s teeth at least

twice a day.

Associations between Reported Barriers and Brushing Frequency

Caregivers who said they lacked tooth brushing skills were significantly less likely to brush their
child’s teeth twice daily (p = .02). Caregivers who reported their own emotional reactions to child tooth
brushing as a barrier were less likely to brush their child’s teeth twice a day (p = .08). Caregivers who
reported external barriers including time constraints, the child’s compliance, the child’s level of fatigue,
the child’s oral aversion, and misbehavior of other children in the family were also less likely to brush
their child’s teeth twice a day (p = .08). No caregiver described aspects of the child’s neurodevelopmental

or health condition, functional limitations, or special needs as interfering with tooth brushing.

Discussion

This study examined the home oral hygiene practices of caregivers of preschool-age children with
special needs. Similar to national data on children with special needs, we found only 47 percent had
received the recommended number of preventive professional dental visits in the previous 12 months.*®
Given their relatively infrequent use of professional dental services, our examination of home oral

hygiene practices is particularly important. While most caregivers reported initiating tooth brushing, less



than half of the study children were reported to receive twice daily tooth brushing. Similar to parents of
typically-developing children, caregivers said they struggled with tooth brushing.

Caregivers were forthcoming in discussing what helped and what got in the way of twice daily tooth
brushing. Facilitators and barriers identified by Huebner and Riedy®® among parents of typically-
developing children did not entirely align with this CSCHN sample. For example, parents of typically-
developing children reported their oral health beliefs and self-standards as the top two facilitators to
brushing however, these were the two least frequent facilitators identified in this study. Likewise, parents
of typically-developing children reported self-efficacy as a barrier to twice daily tooth brushing, yet
caregivers in the current study did not report self-efficacy as a barrier. Perhaps among all of the other
needs of their CSHCN, including medical care coordination and physical therapy, tooth brushing may be
perceived as a relatively “simple” task for caregivers with CSHCN to complete.?® Additionally, incorrect
oral health beliefs were associated with less frequent brushing by parents of typically-developing children
but the theme of inaccurate beliefs did not emerge as a barrier at all in this study. Caregivers of CSHCN
often have frequent contact with their children’s medical care providers who can be a source of
anticipatory guidance and oral health information,”*® a potential advantage to typically developing
children.

Similar to parents of typically-developing children,? caregivers of CSHCN reported external factors,
specifically time pressures and the child’s non-compliance, as the most common barriers to tooth
brushing. The availability of a variety of tooth brushing supplies, such as toothpaste that tastes good to the
child or a vibrating tooth brush, was significantly associated with brushing teeth twice a day. It is
interesting to note none of the caregivers described special supplies chosen to accommodate a specific
condition or functional limitation. A child’s compliance was also discussed as a facilitator to twice daily
tooth brushing.

Caregivers who reported a lack of tooth brushing skills were significantly less likely to brush their
child’s teeth twice daily. In describing lack of skills, they described being forgetful or unable to establish

a routine. These barriers were not unique to caregivers of CSHCN. Except for skills, most barriers were
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indistinguishable between those brushing twice daily and those not brushing twice daily. Despite these
similarities in barriers, half of this sample of caregivers and children were able to achieve twice daily
tooth brushing. Similar to caregivers’ descriptions of facilitators, most barriers were not related to the
child’s neurodevelopmental condition. Additionally, caregivers of CSHCN did not identify facilitators or
barriers unique to this high-risk group.

Several limitations are worth considering in interpreting the results. Responses to the interview
guestions were based on caregiver report and thus are subject to bias due to inaccurate recall or socially
desirable responses. Another limitation was the convenience sample of caregivers whose children were
enrolled in, or eligible for, birth to three services. This subgroup does not include other children with
special needs who were not identified as such, or who were identified but not accessing services.
Additionally, some subgroups of children with special needs were not among the children in the study.
For instance, none of the children had significant craniofacial anomalies. Children with conditions that
affect the mouth or palate may have specific limitations that affect home oral hygiene behaviors.

There are two primary implications of this study. Enhancing caregivers’ of CSHCN skills in routine
tooth brushing may be a worthwhile focus for interventions to improve oral health in this vulnerable
population who has difficulty accessing professional dental services. An intervention to improve tooth
brushing skills could be brief since, as indicated by this study, caregivers do not identify a lack of self-
efficacy as a barrier. For example, in a busy office practice, simply asking the caregiver how cooperative
a child is with tooth brushing may allow providers to focus their guidance on strengthening the
caregiver’s sKills or adding variety to the caregiver’s tooth brushing supplies. Perhaps the intervention
could also be tailored according to the child’s age or condition, as children with different diagnoses and at
different ages will have different needs. Second, avenues currently exist to provide anticipatory guidance
to caregivers about oral health behaviors in young CSHCN. Medical and dental providers, parent-to-
parent support groups, and early intervention centers interact with caregivers of CSHCN regularly and
may be most able to discuss tooth brushing skills. The take-home messages must be standard and

consistent across disciplines because, as indicated by this study, caregivers may choose not to brush their
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children’s teeth for various reasons. Interprofessional providers of CSHCN may need training in oral

health hygiene to be ready for their educational role with caregivers.
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Table 1. Characteristics of Caregivers and their Children (n = 90)

% (count) or Mean + SD

Caregivers
Age (yrs) 33.80+9.45
Gender (female) 91 (82)
Education (yrs) 14.39 + 2.46
Race / Ethnicity
White, not Hispanic 89 (80)
American Indian / Alaska Native 6 (5)
African American 3(3)
Hispanic 2 (2)
Children
Age (months) 37.30 £ 10.90
Gender (male) 64 (58)
Developmental and Health Conditions
Developmental delay, Autism, or Down 80 (72)
Syndrome
Gastroesophageal Reflux Disease 60 (54)
(GERD: current or past)
Allergies (including food allergies) 32 (27)
Emotional problems 20 (17)
Heart problems 16 (14)
Asthma 16 (14)
Dental insurance coverage
Public 70 (62)
Private 26 (23)
None 3(3)
Don’t know 2 (2)
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Table 2. Children’s Professional Dental Service Use and Home Oral Hygiene (n = 90)

% (count) or M + SD

Professional dental services

Dental visit (ever) 80 (72)
Has personal dentist 58 (52)
Preventive dental visit in past 12 months
None 21 (19)
1 32 (29)
2 38 (34)
3 8 (7)
4 1(1)
Home oral hygiene
Started brushing (yes) 98 (88)
Age started (months) 11,95+ 6.52
Brushing frequency (if started)
<1 time / day 5(4)
1-2 times / day 45 (40)
> 2 times / day 50 (44)
Uses fluoridated toothpaste (if started brushing) 62 (53)
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Table 3. Associations between Brushing Frequency and Caregiver-Reported Facilitators (n = 88)

% (count)

Facilitators Total*  Brushes < 2/day Brushes > 2/day p
Example Quote (n=88) (n=43) (n=45)
External support
“When she wants to brush, she likes it.” 55 (48) 44 (19) 64 (29) .06
Child likes it or cooperates
“His willingness or lack thereof.” 38 (33) 28 (12) 47 (21) .07
Variety of supplies
“Brush with an electric tooth brush.” 10 (9) 2 (1) 18 (8) .02
Not pressed for time
“If the day is running smoothly...” 7 (6) 713) 7(3) .95
Spouse there to help
“It’s even easier with both parents to do this together.” 3(3) 2 (1) 4(2) .60
Less oral aversion
“Less oral aversion.” 1(1) 2 (1) 0(0) .30
Other kids not distracting
“Other kids not being a distraction.” 1(1) 2 (1) 0 (0) .30
Self-efficacy
“[When my child says] 'no,’ it’s not an answer that’s OK.” 33 (29) 26 (11) 40 (18) .33
Skills
“We have more than one battery-operated tooth brushes that spin. We turn them on and let 28 (25) 23 (10) 33 (15) .30
him play with them for a while. Then it’s easier.”
Social norms
“Watching older siblings as role models.” 18 (16) 23 (10) 13 (6) .23
Emotional reactions
“We don’t force him and let him do it.” 2(2) 2(1) 2(1) 97
Oral health beliefs
“I just make myself do it because I know it is best for him.” 1(1) 0(0) 2(1) .33
Self-standards
“It happens no matter what.”’ 1(1) 0(0) 2 (1) .33
Nothing helps
“Child doesn’t like anything in his mouth. He’ll do anything to get out of it.” 8 (7) 12 (5) 4(2) 21

* Caregivers were allowed to list more than one facilitator, thus the total number of caregiver responses exceeds the total number of participants.
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Table 4. Associations between Brushing Frequency and Caregiver-Reported Barriers (n = 90)

% (count)

Barriers Total**  Brushes < 2/day  Brushes > 2/day p
Example Quote (n=90) (n=45) (n=45)
External barriers
“Sometimes he’s too tired after lunch and before his nap.” 90 (81) 91 (41) 89 (40) .08
Time
“When there is something planned after.” 42 (38) 49 (22) 36 (16) .20
Child’s mood or child does not cooperate
“She’s only so patient.” 24 (22) 24 (11) 24 (11) .62
Child falls asleep or too tired
“If he gets over tired at night...” 20 (18) 16 (7) 24 (11) .29
Other children
“Four kids in home and things just get away.” 8 (7) 11 (5) 4(2) 24
Oral aversion
“He doesn’t like anything in his mouth unless he has total control of the situation.” 8 (7) 713) 9(4) .69
Chaotic routine
“If we re not in our ‘normal’ routine like on vacation or at grandparents’ house.” 6 (5) 2 (1) 2(4) A7
Mouth too small
“Her mouth is small and her teeth are crowded.” 3(3) 0(0) 7(3) .08
Only one caregiver
“Dad is not always at home to help due to work schedule.” 1(1) 2 (1) 0 (0) .32
Lost toothbrush
“If the tooth brush is lost...” 1() 0(0) 2(1) .32
Skills
“Not having a set routine.” 6 (5) 11 (5) 0 (0) .02
Emotional reactions
“His resistance.” 3(3) 6 (3) 0(0) .08
Social norms
“When her dad stays at home and doesn’t brush her teeth. He doesn’t see it as a priority.” 3(3) 4(2) 2 (1) .56
Self-standards
“Sometimes I just get too tired and fall asleep.” 3(3) 2 (1) 3(2) .56
Self-efficacy 0(0) 0(0) 0 (0) N/A
Oral health beliefs 0 (0) 0 (0) 0 (0) N/A
No barriers, no problems
“No real problems. Likes tooth brushing and water and squeezing tooth paste.” 9 (8) 4(2) 13 (6) 14

**Caregivers were allowed to list more than one barrier to brushing, thus the total number of caregiver responses exceeds the total number of participants.
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