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Abstract 

Objectives: To examine the effects of knowledge and confidence on dental 
referral practices among WIC nutritionists in North Carolina. Methods: A 
questionnaire consisting of 11 8 Likert scale-type questions was administered to 
92% of all WIC nutritionists in North Carolina (n=324). The relationship of knowledge 
and confidence with frequent dental referrals was tested using logistic regression. 
Results: Regression results found that confidence in performing oral health risk 
assessments (OR=2.12; 95% CI=l. 13, 3.96), confidence in making dental referrals 
(OR=3.02; 95% Cl=1.45-6.29), and confidence in expected outcomes that parents 
would seek dental care when advised to do so (OR=3.11; 95% CI=1.62, 5.97) were 
associated with more frequent dental referrals. Conclusions: The more confident 
WIC nutritionists feel about oral health, the more likely they are to make dental 
referrals. Screening and referral by WIC workers may benefit children by improving 
access to dental care, as the WIC clinic is frequently the first point of contact with a 
health professional. 
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Introduction 
The oral health of children in the 

United States has improved dramati- 
cally over the past 25 years with the 
prevalence of dental caries experience 
in permanent teeth declining from 
53% to 24% (1). During this same time 
period, the prevalence of dental car- 
ies experience in primary teeth in- 
creased, now having a prevalence of 
more than 44%. This high prevalence 
has led policy makers, researchers 
and public health workers to consider 
it a major health problem, particularly 
for preschool-aged children (2,3). The 
prevalence of caries in children far 
exceeds that of asthma, the second 
most common childhood illness (4). 

This increase in need for dental 
services is particularly problematic 
with a growing shortage of dental 
professionals. A recent analysis of the 
funding of dental education showed 
that in FY 2000 approximately 42 
states had six or fewer dental students 
per 100,000 population, which is not 

enough to adequately serve the den- 
tal needs of the US (5). In view of the 
imminent shortage of dental profes- 
sionals, some public health preven- 
tive efforts have focused on training 
non-dental providers in public health 
programs to screen children for den- 
tal disease and refer to dentists for care 
as appropriate. 

The Special Supplemental Food 
Program for Women, Infants and Chil- 
dren (WIC) is one program that could 
be targeted for dental public health 
intervention to help improve the oral 
health status of its participants. Cur- 
rently, less than 10% of children ages 
1-5 years have any dental utilization 
in a given year (6). From a public 
health perspective, involving non- 
dental health and social service pro- 
fessionals may be a very practical so- 
lution for identifying preschool-age 
children who need to see dentists. 

The WIC program is the nation’s 
largest public health nutrition pro- 
gram and serves a large percentage of 

low-income children and their moth- 
ers in the US. It was established by 
the Food and Nutrition Services of the 
Department of Agriculture (USDA) to 
target low-income women, infants 
and children who are nutritionally at 
risk. The goal of the WIC program is 
to improve the health of its partici- 
pants by providing nutritious foods, 
nutrition education, and medical and 
dental health referrals as adjuncts to 
good health care during pregnancy, 
the postpartum period, infancy and 
early childhood. WIC nutritionists 
may be the only source of oral health 
and nutrition education available to 
some infants and children (7, 8). In 
FY 2004, the national WIC program 
served slightly less than nine million 
participants per month with approxi- 
mately 218,000 served monthly by the 
North Carolina WIC program (9). 

Referrals for medical care and so- 
cial services by WIC nutritionists are 
well documented and have been 
shown to improve the use of medical 
care by infants and children (6,101. 
Considering the potential for primary 
prevention and referral for dental ser- 
vices for infants and young children 
in WIC programs, it is surprising that 
dental activities of WIC nutritionists 
have not been investigated more thor- 
oughly. McCunniff and colleagues 
(11) studied dental referral rates in 
Iowa WIC clinics and reported that 
during a two-month period, 27% of 
children and 17% of infants were re- 
ferred for any type of health service 
outside the WIC clinic; 10% of health 
service referrals were for dental ser- 
vices. Sergent and colleagues (12) 
surveyed New York WIC employees 
and concluded that dental referrals 
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comprised the majority of all health 
care referrals. Lee and colleagues (13) 
have demonstrated that Medicaid 
children in North Carolina who par- 
ticipated in the WIC program were 
more likely to use dental care than 
those not enrolled in WIC. 

The current investigation seeks to 
describe what occurs within the WIC 
program that might lead to these high- 
risk children using dental care. In this 
study, the social cognitive theory of 
self-efficacy developed by Bandura 
was applied to the professional ac- 
tivities of WIC workers (14). This 
theory holds that the more confident 
individuals are in their ability to per- 
form a task and that it will have a 
positive outcome, the more likely they 
are to undertake that task. In the case 
of WIC, the authors of the study hy- 
pothesized that increased self-efficacy 
would lead to dental referrals. Ac- 
cordingly, the purpose of this study 
was to examine the effects of WIC 
nutritionists’ oral health knowledge 
and confidence in making dental re- 
ferrals. 

Methods 
Overview of study design. A 

cross-sectional study design was 
used to assess the oral health knowl- 
edge, confidence levels, oral health 
counseling activities, oral health risk 
assessment activities and referral 
practices of WIC nutritionists in 
North Carolina. The survey instru- 
ment was approved by the Institu- 
tional Review Board at the University 
of North Carolina School of Dentistry 
and by the North Carolina WIC Local 
Health Director Liaison Committee. 
The survey instrument completed by 
nutritionists consisted of 118 items 
using Likert Scale type responses for 
most questions. 

Population studied. A census of 
WIC workers in North Carolina was 
used to identify survey participants. 
The primary inclusion criterion was 
whether the worker performed certi- 
fications and re-certifications to en- 
roll clients into the WIC Program. This 
selection strategy identified mostly 
nutritionists and nurses, and a few 
workers with other training, but all 

respondents are referred to as “nutri- 
tionists” for purposes of this paper. 

Instrument development and test- 
ing. To guide instrument develop- 
ment, a recently published framework 
used to study the dental referral prac- 
tices of pediatricians and family phy- 
sicians was used (15). The framework, 
modified to apply to the environment 
and practices of WIC workers, draws 
on a classic health behavior theory 
(16). Andersen’s Behavioral Model 
and Access to Medical Care offers a 
framework that explains how indi- 
viduals’ use of health care is affected 
by the environment and by popula- 
tion characteristics such as their pre- 
disposing characteristics, enabling 
resources and their health care needs. 
Such a framework may be used to pre- 
dict or explain health care utilization 
behaviors, which then translate to 
overall health outcomes. For the pur- 
poses of this study, the specific health 
behavior was dental referral practices 
of North Carolina WIC nutritionists. 
The authors of the paper were inter- 
ested in examining the knowledge 
and confidence levels of WIC nutri- 
tionists as predictors of how they be- 
have in their professional practice. 

Where possible, survey questions 
were derived from previously devel- 
oped and tested questionnaires used 
in research on pediatric oral health 
issues (15,17,18). Questions were 
modified and new ones developed as 
necessary and appropriate to apply 
to the WIC Program and to the spe- 
cific research aims. Questions for the 
initial survey instrument were dis- 
cussed among investigators and re- 
fined after multiple sessions with the 
State WIC Director. The survey was 
pilot tested in three North Carolina 
WIC programs to aid in clarifying 
questions and finalizing the survey 
prior to distribution. 

Data collection. The surveys were 
mailed by inter-office courier system 
from the WIC Central Office in Raleigh, 
North Carolina to 85 agencies employ- 
ing 355 nutritionists. Consent was 
implied by the cover letter and return 
of the questionnaire. They were re- 
turned to the Department of Pediatric 
Dentistry at UNC-Chapel Hill by US 

mail over a five-month period. Data 
collection occurred from November, 
2003 until March, 2004. 

Variable construction. The prin- 
ciple outcome variable was the prac- 
tice of making dental referrals for in- 
fants and children by WIC nutrition- 
ists. This variable was derived from 
two questions asking the nutritionists 
if they made referrals and if so how 
frequently (not very frequently, some- 
what frequently, frequently, very fre- 
quently) referrals were made for in- 
fants aged 0-11 months and children 
aged 1-5 years. 

Seven explanatory variables were 
used: the nutritionist’s confidence in 
performing oral health risk assess- 
ments; confidence in performing gen- 
eral oral health counseling; confi- 
dence in making dental referrals; con- 
fidence in expected outcomes that 
parents will heed their advice about 
general oral health; confidence in ex- 
pected outcomes that parents will 
seek dental care after advised to do 
so; knowledge of oral health risks; 
and fluoride knowledge. Responses 
to confidence questions were grouped 
as ”somewhat confident, confident, or 
very confident” versus ”not confident 
or not at all confident.” Each knowl- 
edge question, with responses on a 
five-point scale from ”strongly dis- 
agree” to “strongly agree’’ was scored 
as correct or not. Overall summary 
measures for confidence and knowl- 
edge were calculated by summing the 
number of responses for which the 
respondent indicated that they were 
confident and the number of correct 
responses for each of the five confi- 
dence and two knowledge domains, 
respectively. 

Twelve control variables were 
included in the analysis: WIC 
nutritionist’s age; frequency of 
exposure to dental problems among 
their clients; frequency with which 
parents ask for dental referrals; 
perceived severity of dental problems; 
perceived external barriers to 
obtaining dental care; appointment 
time being too short to talk about 
dental problems; difficulty finding a 
local dentist for a child; how fre- 
quently parents ask about risk factors; 
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number of oral health continuing 
education hours received in the last 
five years; number of years working 
as a WIC nutritionist; business mea- 
sured as number of children seen each 
month for certification; and perceived 
barriers that limit the ability of a WIC 
participant to obtain dental care. 

Data analysis. Descriptive statis- 
tics reporting percentage frequency 
distributions of responses for WIC 
characteristics, confidence, and 
knowledge with referral practices 
were run using SAS statistical soft- 
ware. After an examination of bivari- 
ate associations of independent vari- 

ables and referral, logistic regression 
models were developed to test the ef- 
fects of nutritionists’ knowledge and 
confidence on dental referral rates 
while accounting for control vari- 
ables. To facilitate interpretation of 
the regression parameter estimates, 
categorical variables were created 
from the continuous summary scores 
for the seven explanatory variables by 
using either the upper or lower 20% 
to 35% of responses as one category 
and the other responses as another. 

The generalized estimating equa- 
tions (GEE) method was used to ob- 
tain regression parameter estimates 

and their variances. Cluster correla- 
tion effects within WIC programs 
were controlled using the REPEATED 
statement with compound symmetry 
(CS) covariance structure in the 
GENMOD procedure in SAS. The 
backward elimination method was 
performed for variable selection at a 
significance level of p=0.2 for keep- 
ing variables in the model. 

Cronbach’s alpha coefficients 
were derived for all items contained 
in each confidence score: performing 
oral health risk assessments; confi- 
dence in performing general oral 
health counseling; and confidence in 

TABLE 1 
WIC nutritionists’ confidence performing oral health risk assessments, general oral health counseling, referral 

activities, and expected outcomes (n=324) 

Stem question: %Somewhat 
How confident are you that you can.. . confident, 

(l=Not at all confident, 2=Not confident, 3=Somewhat confident, Confident, or Mean Standard 
4=Confident, 5=Very confident) Very confident Score Deviation Range 

Recognize baby bottle tooth decay 91.3 3.62 0.94 
Confidence performing oral health risk assessments 

1.00-5.00 
1.00-5.00 
1.00-5.00 
1.00-5.00 

Look into a child’s mouth and examine the teeth and gums 39.3 2.24 1.08 1.00-5.00 
1.00-5.00 

Evaluate a child’s risk of having dental disease some time in the future 34.7 2.14 1.14 1 .OO-5.00 

Advise parents about their child’s oral hygiene 96.2 3.83 0.88 1.00-5.00 
Make dietary recommendations to prevent early childhood tooth decay 98.5 4.37 0.73 1.00-5.00 
Determine clients’ possible fluoride sources 89.2 3.75 0.99 1.00-5.00 

during infancy or childhood 81.1 3.46 1.11 1 .OO-5.00 
Advise parents about the use of fluoride varnish 51.6 2.78 1.34 1 .OO-5.00 
Advise parents about the use of fluoride toothpaste 88.5 3.60 1.02 1.00-5.00 

Advise parents about dental visits during infancy or childhood 90.1 3.76 0.95 1.00-5.00 
Make a dental referral for a child or infant 91.1 3.85 1.04 1.00-5.00 

Recognize tooth decay in back teeth 56.0 2.77 1.10 
Recognize a dental abscess 27.4 2.03 1 .oo 
Recognize gingivitis 28.3 2.01 1.02 

Look into an infant’s mouth and examine the teeth and gums 42.6 2.28 1.09 

Confidence performing general oral health counseling 

Advise parents about the use of fluoride supplements 

Confidence making dental referrals 

TABLE 2 
WIC nutritionists‘ confidence in expected outcomes (n=324) 

Stem question: % Somewhat 
How confident are you that you can.. . confident, 

(I  =Not applicable, 2=Not at all confident, 3=Not confident, Confident, or Mean Standard 
4=Somewhat Confident, 5=Confident, 6=Very confident) Very confident Score Deviation Range 

Confidence in expected outcomes that parents will follow general dental advice 
3.94 0.93 1.00-6.00 

Parents will follow my advice regarding eating habits that will help 78.6 3.96 0.88 1 .OO-6.00 
Parents will follow my advice about cleaning their child’s teeth 81.8 

prevent tooth decay in their child 
4.02 0.86 1.00-6.00 Parents value the information I give them regarding oral health 82.0 

Confidence in expected outcomes that parents will seek dental care after advised 
Parents will seek dental care for their child after I advise them to go to do so 76.2 3.02 1.22 1.00-6.00 
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expected outcomes that parents will 
follow advice to determine internal 
consistency and found to be 0.89,0.86, 
and 0.85, respectively. 

Results 
Of the 355 surveys distributed, 324 

nutritionists (92% individual re- 
sponse rate) from 82 agencies (96% 
agency response rate) responded. In 
general, WIC nutritionists were a 
highly educated (75 % had a BA de- 
gree or higher) and stable workforce. 
The most common age category was 
41-50 years, and WIC workers re- 
ported high dental utilization rates for 
themselves. Approximately 32% had 
worked for WIC for 1-5 years while 
29% had worked for WIC 11-20 years. 
The majority reported certifying or re- 
certifying more than 40 clients per 
month. Slightly more than 53% relied 
on a public health dentist or hygien- 
ist as their primary source of oral 
health information. 

In terms of confidence in perform- 
ing oral health risk assessments 
(Table l), nutritionists were most con- 
fident in their ability to recognize 
baby bottle tooth decay, with 91 % re- 
sponding positively. In contrast, only 
39.3% were confident that they could 
”look into a child’s mouth and exam- 
ine the teeth and gums” and only 
34.7% felt confident that they could 
”evaluate a child’s risk of having den- 
tal disease some time in the future.” 
Nutritionists felt very confident about 
performing general oral health coun- 
seling activities except for ”advising 
parents about the use of fluoride var- 
nish.” Similarly, nutritionists felt very 
confident about counseling parents 
about dental referrals (90.1%) and 
making dental referrals (91.1%). 
When asked about expected outcomes 
(Table 2), 78% to 82% of nutritionists 
were confident that parents would 
follow their general dental advice. 
Outcome expectancy was high for 
”dental referral.” Seventy-six percent 
reported that they were confident that 
parents would follow their advice to 
seek dental care after referral. 

The nutritionists’ knowledge 
about risk factors for dental caries was 
very high with a few exceptions. Most 
nutritionists were knowledgeable 

TABLE 3 
Reported dental referral practices of WIC nutritionists 

Dental Referral Practice 
Refer children 1-5 years old (%Frequently or Very frequently) 
Referral practice used by nutritionists (%Yes) 

Tell the parent to take the child to a private dental office 

Tell the parent to take the child to a private dental office 

Tell the parent to take the child to a private dental office 

Tell the parent to take the child to a local health 

Tell the parent to take the child to the emergency room 
Call a local dentist office yourself to help the parent make 

Go with the parent to the dental office or clinic to help 

without giving them the name of a dentist 

and give them the name of a dentist 

and give them the name and telephone number of a dentist 

department clinic 

a dental appointment 

make a dental appointment 
Referral site most often used 

Local health department 
Private dental office 
Hospital emergency room 
Other 

n* 
168 

56 

179 

194 

205 
8 

56 

12 

188 
99 
0 

25 

% 
52.3 

18.1 

58.1 

62.6 

68.1 
2.7 

18.1 

3.9 

60.3 
31.7 
0 
8.0 

Perceived barriers that limit the ability of a WIC participant to obtain dental care 
(%Limits a great deal) 

Clients’ insurance coverage (including Medicaid) 178 55.8 
Clients’ reluctance to see a dentist 94 29.4 
More pressing medical problems 68 21.7 

Their difficulty finding a dentist who will see an infant 
0-12 months old 198 62.1 

Their difficulty finding a dentist who will see a 
child 1-5 years old 157 48.9 

Their difficulty getting transportation for a dental appointment 141 44.1 
Clients‘ belief that baby teeth do not need to be treated 134 41.9 

Language barriers 145 45.7 
Clients have little knowledge or understanding of dental health 134 42.4 

Other 7 0.31 
Age and risk status of child who needs a dental referral (%Yes) 

A 1 year old child at low risk 
A 1 year old child at high risk 
A 3 year old child at low risk 
A 3 year old child at high risk 

133 41.8 
277 86.6 
285 89.3 
312 97.5 

Exposure to dental problems (% 1-2 times/month in the past 6 months or more) 
A 1-5 year old child with tooth decay 232 71.8 
A child with pain in the teeth, mouth, or jaws 69 21.4 
A child having trouble eating or drinking hot/cold food or 

drinks because of problems with teeth, mouth, or jaws 55 17.0 
A child having trouble sleeping because of problems with 

teeth, mouth or jaws 20 6.2 
A parent upset because of his or her child’s dental problems 72 22.4 
A child who was hospitalized because of dental decay 8 2.5 

How frequently parents ask about obtaining dental care for their child 
(% Somewhat frequently, Frequently, or Very frequently) 

Finding routing dental care with a local dentist 231 71.5 
Obtaining a dental referral 147 45.8 

*Results based on n=321 for all items except for ’Referral practice used by nutritionists’ and 
’Referral site most used,’ which are based on n=308. 
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about basic oral hygiene and dietary 
recommendations. However, only 
33% were aware of the possibility of 
vertical transmission of dental caries- 
causing bacteria from caretakers to 
children, a relatively new concept in 
dentistry. The nutritionists demon- 
strated low knowledge of fluoride. A 
surprising number of respondents 
incorrectly believed that all children 
older than six months of age should 
use fluoride supplements (34%) or 
that all young children should use 
fluoride mouth rinse (39.1%). 

Less than one-half (47.2%) of nu- 
tritionists reported making dental re- 
ferrals for infants, and of those 74.6% 
reported that they referred "not very 
frequently." Therefore, for the pur- 
poses of this study, dental referral 
practices concentrated on children 
ages 1-5 years. Most respondents 
(95.6%) made a dental referral for 1- 
to 5-year-old children, 52.3% fre- 
quently or very frequently (Table 3). 

The majority of nutritionists said 
that they would make a referral by tell- 
ing the parent to take the child to a 
private dentist or public health clinic 
and by giving them the contact infor- 
mation such as the dentist's name and 
phone number. The most common 
referral site was a local health depart- 
ment. 

When asked what they thought 
were the major barriers that impeded 
children age 1- 5 years old from ob- 
taining dental care (Table 3), nutri- 
tionists' most frequent response was 
the client's type of insurance cover- 
age (including Medicaid), followed by 
their inability to find a dentist in the 
area who would see children of this 
age. Nearly half reported language 
and lack of transportation as addi- 
tional barriers to obtaining dental care 
for their children. Four questions in 
the survey dealt with nutritionists' 
knowledge of referring high-risk chil- 
dren. The majority of respondents rec- 
ognized when an appropriate refer- 
ral should be made for a 1-year-old 
child at high risk for dental caries, a 
3-year-old at low risk and a 3-year- 
old at high risk. Fewer (41.8%) re- 
sponded that a 1-year-old child at low 
risk for dental caries should be re- 
ferred. Over 70% of the nutritionists 

TABLE 4 
Results of logistic regression analysis for the practice of making dental 

referrals for children 1-5 years old (n=273) 

Variables Estimated Coeff. Odds Ratio 95% CI 

Intercept -3.91 
(0.88) 

Confidence in performing 0.75" 
oral health risk assessments (0.32) 
(score=4-7 v/s  0-3) 
Confidence in general oral health counseling -0.16 
(score=6,7 v/s 0-5) (0.27) 

(score=3-5 v / s  1,2) (0.37) 

parents will follow advice (0.33) 
(score=3 v / s  0-2) 
Confidence in expected outcomes that 1.13" 
parents will seek dental care after advised (0.33) 
(score=4-6 v/s  1-3) 
Knowledge of oral health risk factors 0.32 
(score=6,7 v / s  1-5) (0.29) 
Age (240 years v / s  other) 0.76" 

(0.36) 
Exposure frequency to dental problems 1.10* 
(score=2-6 v/s  0,l) (0.28) 
How frequently parents ask about 0.91" 
obtaining dental care for their child (0.37) 
(score=2 v / s  0,l) 
Perceived barriers that limit the ability of a 0.79 
WIC participant to obtain dental care (0.41) 
(score=5-8 v/s  0-4) 

Confidence making dental referrals 1.10" 

Confidence in expected outcomes that -0.23 

2.12" 

0.85 

3.02" 

0.79 

3.11" 

1.37 

2.14" 

3.02' 

2.49" 

2.20 

1.13-3.96 

0.50-1.45 

1.45-6.29 

0.41-1.52 

1.62-5.97 

0.78-2.42 

1.06-4.34 

1.73-5.26 

1.21-5.12 

0.99-4.89 

Standard errors are in parentheses ( ) 
* Significance p<0.05 level 

reported that they saw dental disease 
a couple times a month. 

Results of the logistic regression 
analysis are presented in Table 4. 
Three of the explanatory variables and 
three control variables were signifi- 
cant (p<.05). Those nutritionists who 
felt confident in performing oral health 
risk assessments (OR=2.12), confident 
in making dental referrals (OR=3.02), 
and confident in achieving expected 
referral outcomes (OR=3.11) were 
more likely to refer 1- to 5-year-old 
children frequently or very frequently 
than those who were not confident. 
WIC nutritionists who were 40 years 
of age or older were more likely to re- 
fer than younger workers (OR=2.14). 
WIC nutritionists who had increased 
frequency of exposure to dental prob- 
lems in their clients (OR=3.02) and to 
parents who asked for dental refer- 

rals more frequently (OR=2.49) also 
were more likely to refer compared to 
the reference groups. No other vari- 
ables in the model were statistically 
significant. 

Discussion 
The results of this study are en- 

couraging because nutritionists in 
North Carolina WIC programs are 
making referrals for dental care for 
children one to five years old. How- 
ever, a smaller percentage of nutri- 
tionists supported the referral of a 1- 
year-old child at low risk for dental 
caries (41.8%) than a high-risk l-year- 
old (86.6%), or a low- (89.3%) or high- 
(97.5%) risk 3-year-old child. Because 
children in the WIC program fall be- 
low 185% FPL, they can all be consid- 
ered "high risk." The finding that WIC 
nutritionists would refer most chil- 
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dren is promising. These findings 
suggest that these nutritionists are 
more in agreement with referral guide- 
lines of the American Academy of Pe- 
diatrics than those of the American 
Academy of Pediatric Dentistry, 
which recommend a dental visit by 
age 1 for all children (19). These re- 
sults on the nutritionists’ views on 
referral of young children probably 
reflect the difficulties of dental access 
for very young, low-income children 
in North Carolina and the US. Many 
general dentists do not feel comfort- 
able in managing young children, 
and there are not enough pediatric 
dentists to serve the demand. 

The major finding of this study is 
that nutritionists with greater sense 
of self-efficacy and outcome expect- 
ancy related to their ability to perform 
oral health risk assessments and 
counsel parents were more likely to 
make dental referrals than those who 
lacked confidence. Social cognitive 
theory of self-efficacy developed by 
Bandura supports the idea that the 
greater one’s self-efficacy for complet- 
ing a task successfully, the more likely 
that person is to engage in the task 
(14). Traditional self-efficacy theory 
applies to individuals and how they 
promote their own behavior. A more 
recent application of social cognitive 
theory is its use in helping to explain 
how health care professionals behave 
professionally as they counsel and 
treat patients. This study is the first 
to examine the role of nutritionists’ 
confidence in their professional den- 
tal behaviors, and their relationship 
to dental referrals. 

Few studies exist in nutrition and 
dentistry that examine the role of self- 
efficacy and outcome expectancy in 
professional behaviors. However, a 
number of recent studies in medicine 
and nursing illustrate the effects of 
self-efficacy on professional behavior. 
Silverstein and colleagues (20) re- 
ported that pediatricians with greater 
confidence in their ability to make re- 
ferrals to Head Start were more likely 
to refer patients to this program than 
those with lower self-efficacy. Recent 
work by Cabana et al. (21) found that 
physicians with greater self-efficacy 
in counseling about smoking cessa- 

tion were more likely to engage in this 
activity with their patients. In a simi- 
lar study by Ozer ef at. (22), physi- 
cians‘ confidence in their ability to 
screen for risky health behaviors was 
positively correlated with the provi- 
sion of preventive services. This study 
is consistent with these findings and 
suggests that greater self-efficacy in 
performing certain professional ser- 
vices are related to an increase in pro- 
viding these services. 

This finding has important impli- 
cations for public health and may in- 
dicate where training efforts should 
be directed. Because of the growing 
problem of access to dental care, health 
providers must work together to en- 
sure the health and well being of chil- 
dren. WIC nutritionists often see chil- 
dren before any dental health profes- 
sionals see them. Therefore, oral 
health policy makers recently have 
targeted nutritionists as a logical part 
of the public health workforce to aug- 
ment the provision of preventive oral 
health care. They can provide valu- 
able services to many children if they 
have the proper training and confi- 
dence in their abilities. The more con- 
fidence they have in recognizing den- 
tal problems and malung referrals, the 
more children are likely to benefit from 
finding a dental home and beginning 
preventive oral health care early in 
life. 

Self-efficacy and outcome expect- 
ancy appear to be better predictors of 
referral behavior than knowledge and 
a number of other characteristics of 
nutritionists and their work environ- 
ment. Training efforts may need to be 
focused on boosting confidence and 
self-efficacy through continuing edu- 
cation that involves techniques such 
as hands-on training sessions. En- 
couraging ease of making dental re- 
ferrals and establishment of amiable 
relationships between dentists in the 
community and WIC nutritionists 
may also increase their confidence in 
making referrals for clients. Future 
research should also work to identify 
what follow up is done after dental 
referrals are made. 

The effectiveness of training 
geared toward confidence boosting 
has been studied most often in the 

field of nursing. For example, 
Murdock and Neafsey (23) illustrated 
that self-efficacy increased after an 
intensive continuing education 
course. Further, Lorenz et al. (24) 
found that training efforts geared to- 
wards mastery of clinical skills will 
increase self-efficacy. Their study also 
suggests that changes in self-efficacy 
are related to changes in practice. 
Training aimed at increasing self-ef- 
ficacy and confidence of WIC nutri- 
tionists may lead to increased rates of 
dental referrals and if so, more chil- 
dren will benefit from appropriate 
dental care. However, intervention 
studies are needed to determine if pro- 
fessional dental educational inter- 
ventions directed toward WIC nutri- 
tionists will increase confidence and 
result in increased referral activities. 

The results of this study should be 
considered in light of a few study limi- 
tations. First, results are based on a 
self-completed questionnaire and 
therefore all responses are subject to 
self-reporting bias. Questions that 
asked the frequency of performing an 
activity might be influenced by recall 
bias on the part of the nutritionists. 
The authors also did not collect data 
on dentist availability and success of 
the referral. Another limitation is that 
the study uses a cross-sectional de- 
sign. Thus, statistical associations 
between confidence and referral prac- 
tices may not be causal and will need 
confirmation in studies that can de- 
termine that confidence occurs before 
practice rather than the reverse. Third, 
the results might not have external 
validity. Results are based on nutri- 
tionists working in North Carolina 
WIC programs, and they might not be 
representative of nutritionists in other 
state programs. Finally, the con- 
structs used to measure confidence 
have not been tested for reliabdity and 
validity. 

Conclusions 
This study represents the first ef- 

fort to assess the knowledge, self-effi- 
cacy, outcome expectancy and dental 
referral practices of WIC nutritionists. 
Confidence in performing oral health 
risk assessments, confidence in mak- 
ing dental referrals, and confidence 
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that parents will seek dental care af- 
ter advised to do so were associated 
with an increased likelihood of mak- 
ing dental referrals for children one 
to five years of age. Public health ef- 
forts centered on training WIC nutri- 
tionists about oral health, how to per- 
form risk assessments and how to ef- 
fectively refer a child to a dentist may 
need to use those methods that are 
most successful in increasing confi- 
dence. More training of public health 
workers such as WIC nutritionists 
may lead to improvements in access 
to care, as many children are seen in 
the WIC program before any dental 
health care provider sees them. How- 
ever, intervention studies are needed 
to confirm that increasing WIC nutri- 
tionists’ confidence in oral health 
practices will lead to improved use of 
dental services. Additional studies 
are also needed to examine how to 
assist WIC families to overcome per- 
ceived barriers such as language and 
transportation. 
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