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Ultrasound screening for developmental dysplasia of the hip (DDH) is an innovation in
preventive child health care in the Netherlands. Parental participation in the screening will
be essential for the success of implementation of the screening. The aim of the current study
was to investigate whether psychosocial factors (attitude, subjective norm, self-efficacy,
perceived susceptibility, perceived severity, perceived effectiveness) predicted parental
participation in the screening. A cross-sectional survey was conducted. Using a question-
naire, several background variables (organization, sociodemographic variables, and knowl-
edge) and psychosocial variables were collected. Blockwise logistic regression was used to
analyze the relations. A total of 703 questionnaires of participating parents (response
61.7%) and 393 questionnaires of nonparticipating parents were received (response 37.2%).
When controlling for the background variables, attitude, subjective norm, self-efficacy,
perceived susceptibility, and perceived effectiveness predicted parental participation in the
screening (p � .05). Perceived severity of the dysplasia did not predict participation (p �
.05). Psychosocial determinants influenced parental participation in the ultrasound screen-
ing for DDH. Emphasizing the positive aspects of the screening, highlighting the effec-
tiveness, removing practical barriers, and being conscious of the influential role of child
health care professionals on decision making are areas to focus on when organizing the
ultrasound screening for DDH. Health care policy decision makers and child health care
professionals should consider these determinants in order to stimulate parental participation.
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Screening for developmental dysplasia of the
hip (DDH) is important to prevent adverse ef-
fects in the development of the infant. Early

detection of DDH is part of the preventive child
health care (CHC) program in the Netherlands.
The current screening is performed by a CHC
physician and takes place several times during
the first year of life. The protocol consists of
physical examination of the hip and identifica-
tion of risk factors (family history of DDH and
breech position in the last trimester of preg-
nancy and/or at birth). In German-speaking
countries, the golden standard for screening for
DDH is based on ultrasound examination of the
hips (Dorn & Neumann, 2005). Advantages of
ultrasound screening for DDH include a high
detection rate and a low referral rate (Roovers,
Boere-Boonekamp, Castelein, Zielhuis, &
Kerkhoff, 2005) and a reduction in operative
procedures because of early detection (Clegg,
Bache, & Raut, 1999; von Kries et al., 2003).
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Based on the positive outcomes associated
with ultrasound screening for DDH in the
Netherlands (Roovers et al., 2005), a pilot
implementation was set up to gain insight into
the feasibility and (cost)effectiveness of ul-
trasound screening at the age of 3 months in
preventive CHC. Although participation rates
in preventive CHC are generally very high,
with almost 95% of the parents visiting the
CHC center on a regular basis (Verbrugge,
1990; Verloove-Vanhorick & Reijneveld,
2007), it is unknown whether parents will
participate in this new screening. As it is not
part of the regular well-child visits, parents
had to make a separate decision to attend the
ultrasound screening. Therefore, it is very
relevant to assess the determinants related to
the (non)participation of parents in the
screening.

Several theories describe psychosocial de-
terminants that influence the performance of
(health) behaviors. The theory of planned be-
havior (Ajzen, 1991) suggests that intentions
and (health) behaviors can be explained by
three key determinants: attitude toward the
behavior, subjective norm, and self-efficacy.
These factors are considered to influence the
intention to behave accordingly and to actu-
ally realize the behavior. The first factor de-
scribes the attitude toward the behavior,
which is related to the set of a person’s pos-
itive and negative beliefs about performance
of a particular behavior (Fishbein & Ajzen,
1975). The second factor is the subjective
norm, which includes the likelihood that im-
portant others approve or disapprove the be-
havior and the motivation to comply with
these individuals or groups. The last factor is
self-efficacy, which refers to the perceived
capability of carrying out a particular behav-
ior. The general assumption of the theory of
planned behavior is that the more positive the
attitude and subjective norm regarding the
behavior are and the greater the self-efficacy
is, the stronger the intention should be to
perform the health behavior. Sociodemo-
graphic factors and knowledge are assumed to
indirectly influence health behaviors through
the psychosocial determinants (Brug,
Schaalma, Kok, Meertens, & Van der Molen,
2003). Having knowledge about a health risk
can be a precondition for performing the be-

havior, but is often not sufficient for actual
performance.

Other factors often associated with the per-
formance of health behaviors are the per-
ceived susceptibility/vulnerability and the
perceived severity of the health problem, as
described in theories such as the health belief
model (Rosenstock, 2005; Rosenstock,
Strecher, & Becker, 1988) and the protection
motivation theory (Rogers, 1975, 1983).
These theories propose that people who con-
sider themselves at risk for a particular con-
dition and who perceive the condition as se-
rious have a higher motivation to prevent
themselves against this risk. Another central
determinant in the health belief model and the
protection motivation theory is the perceived
effectiveness of the health behavior to reduce
the risk. People who perceive the health be-
havior as effective are more likely to perform
the particular behavior.

The determinants described in the various
psychosocial models have been successfully
used to predict health intentions and behav-
iors, such as screening for cholesterol (De-
skins et al., 2006), screening for Down Syn-
drome (Michie, Dormandy, French, & Mar-
teau, 2004), vaccination against the human
papillomavirus (Dempsey, Zimet, Davis, &
Koutsky, 2006; Ogilvie et al., 2007), reduc-
tion of childhood fever with medications
(Walsh, Edwards, & Fraser, 2009), and mam-
mography screening (Tolma, Reininger, Ev-
ans, & Ureda, 2006). All these health behav-
iors involve individual decisions.

The aim of the present study was to predict
participation in the ultrasound screening for
DDH of parents as representative of the infants
by applying psychosocial determinants de-
scribed in the theory of planned behavior, the
health belief model, and the protection motiva-
tion theory (see Figure 1). We hypothesized a
positive relationship between screening partici-
pation and attitude, subjective norm, self-
efficacy, perceived susceptibility, perceived se-
verity, and perceived effectiveness. In addition,
we included several background variables in the
model to test for possible other influencing fac-
tors: the organization in which the screening
was performed, sociodemographic variables,
and parents’ knowledge of DDH and of ultra-
sound screening. Information about the factors
that determine parental participation is relevant
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to improve future participation in ultrasound
screening for DDH.

Method

Participants and Procedure

The study population consisted of parents of
all infants aged 3 months who were invited for
an ultrasound screening at a CHC center of two
CHC organizations between November 2007
and April 2009. One of the organizations was
located in a rural area (organization A) and the
other organization was located in an urban area
(organization B). We included a sample of the
parents that participated in the screening and all
parents who had decided not to participate in the
screening.

A questionnaire to measure the background
variables and the psychosocial determinants
was developed in several feedback rounds with
a team of health care professionals, comprising
an epidemiologist and CHC physician, an ex-
pert in implementation of innovations in CHC
and an orthopedic surgeon. The psychosocial
determinants regarding the screening were de-
rived from the validated models of health be-
havior: the theory of planned behavior, the
health belief model and the protection motiva-
tion theory, and were adapted to this specific
screening behavior.

A pretest was performed among seven par-
ents visiting a CHC center to assess the com-
prehensibility of the questionnaire and to regis-
ter the required time to fill it out.

The ultrasound screener handed out the ques-
tionnaire after the screening to 1,140 parents
participating in May and June 2008 and in No-
vember and December 2008; 622 of these par-
ents (54.6%) visited organization A and 518
parents (45.4%) organization B.

Since the group of nonparticipants was ex-
pected to be much smaller than the group of
participating parents, it was decided to include
the parents of all infants who did not participate
in the screening during the research period (No-
vember 2007 to April 2009). The questionnaire
was sent to the home address of these 1,057
nonparticipating parents when their infant was 6
months old. Of these parents, 263 (24.9%) vis-
ited organization A and 794 (75.1%) organiza-
tion B.

Measures

Screening participation. Participation in
the screening could be determined based on
registration of (non)participation at the CHC
center during the ultrasound screening and on
informed-consent forms that were filled out by
all parents of newborns. This variable was
scored 0 “did not participate in the screening”
and 1 “participated in the screening.”

Background variables. The organization
in which the screening was performed was used
as a background predictor for participation,
since screening procedures might have differed
between the organizations (1 � organization A,
2 � organization B). Furthermore, the follow-
ing sociodemographic variables were collected

+ 
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Figure 1. Predicting parental screening participation from psychosocial determinants.
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from the parents: age, educational level (low,
middle, and high) and the country of birth of
both parents. The last background variable was
parental knowledge, which was assessed with
two measures. First, parents were asked whether
they were aware of the information brochure
that was given to them at their first well-child
visit to the CHC center. They had four answer-
ing options: (1) “No, I do not know the bro-
chure,” (2) “Yes, I know the brochure but I
never read it,” (3) “Yes, I read the brochure
superficially” and (4) “Yes, I read the brochure
in depth.” A dichotomous score was created
based on these answering options (1 � did not
read the brochure, 2 � did read the brochure).
The second measure was the content knowledge
about DDH and ultrasound screening. Since
reading of the information brochure is not a
precondition for content knowledge, this mea-
sure was assessed separately. Content knowl-
edge was measured by asking parents to answer
three questions (the correct answer is under-
lined). The first question was: “If 1,000 infants
will be screened for hip dysplasia, in how many
cases hip dysplasia will be diagnosed?” Parents
had five answering options: (1) “10,” (2) “30,”
(3) “50,” (4) “100,” and (5) “I don’t know.” The
second question was: “How is the screening
being performed?” There were three possible
answers: (1) “with X-ray,” (2) “with ultra-
sound,” and (3) “I don’t know.” The last ques-
tion was: “If the outcome of the screening at the
CHC center is abnormal, this definitely means
that the infant suffers from hip dysplasia.”
Again, there were three answering options: (1)
“true,” (2) “false,” and (3) “I don’t know.” The
questions were rated as 1 “false” or 2 “good.”
An answer “I don’t know” was considered false
and therefore was rated with 1. Scores were
accumulated, leading to a continuous score
ranging from 3 to 6, with a higher score denot-
ing more knowledge. The use of several multi-
ple choice response options, instead of correct
versus incorrect answering options, is in con-
cordance with a study from Macek et al. (2010),
in which knowledge related to oral health liter-
acy was assessed.

Attitude. Attitude was measured with a
7-item scale, which was based on the attitude
construct of the theory of planned behavior.
Items were designed as adjective pairs, as sug-
gested by Ajzen (2002), and were partly based
on items used in research focusing on screening

behavior and which showed high reliability
(Michie et al., 2004). Parents were asked to rate
their attitude about ultrasound screening for
DDH in response to the following question:
“For me, ultrasound screening for hip dysplasia
is . . .” by rating 1–5 on seven items anchoring:
“very bad—very good,” “very frightening—not
frightening,” “not useful—very useful,” “very
unimportant—very important,” “very unsafe—
very safe,” “not obvious—very obvious” and
“not comforting—very comforting.” Scores
were accumulated and averaged, with a higher
score denoting a more positive attitude. This
7-item concept had a high internal consistency
(� � .89).

Subjective norm. Subjective norm was
measured by first asking parents to rate from 1
definitely no to 5 definitely yes on the following
question: “To what extent did the following
people expect you to participate in the ultra-
sound screening: (1) your partner and (2) the
health care professionals at the CHC center?”
The rationale for choosing these groups of im-
portant people, is based on a study on screening
for Down’s syndrome, in which health profes-
sionals (doctors and midwives) and the partner
were defined as the ones relevant for influencing
screening behavior (Michie et al., 2004). Sec-
ond, parents were asked to rate 1 very little to 5
very much on the following question: “Consid-
ering participation in the ultrasound screening,
how seriously did you take the opinion of the
following people: (1) your partner and (2) the
health care professionals at the CHC center?”
To determine the subjective norm for the influ-
ence of the partner and the health care profes-
sionals, the score on the first item was multi-
plied by the score on the second item for both
groups. Subsequently, these two scores were
counted up leading to a total score on subjective
norm with a higher score denoting a higher
subjective norm. This form of scoring, by cre-
ating a summed score of the subjective norm, is
recommended by Francis et al. (2004).

Self-efficacy. Self-efficacy was assessed by
a 2-item scale ranging from 1 totally disagree to
5 totally agree: “I expected that I had to arrange
a lot to participate in the screening with my
infant” and “I expected that it would cost me a
lot of time to participate in the screening with
my infant.” These items were based on a study
by Kauffman-de Boer et al. (2006), in which
parents reported practical problems, such as

4 WITTING ET AL.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.



time constraints and not possessing a car, when
visiting CHC. Because the respondents already
participated in the screening, no questions were
added to measure whether they expected to be
able to overcome these two barriers. The scores
on these items were reversed, with a higher
score implying a higher self-efficacy. This con-
cept had a good internal consistency (� � .81).

Perceived susceptibility. Perceived sus-
ceptibility, or the subjective risk of getting a
condition (Rosenstock, 2005), was measured
with one item: “How high did you, before the
screening, think the chances were that your in-
fant was suffering from hip dysplasia?” There
were eight answering options anchoring (1)
chance of 1 on 10.000 to (8) chance of 1 on 5.
Therefore, a higher score on this item implied a
higher perceived susceptibility. Numerical mea-
surement is frequently used as a measurement
of perceived risk in relation to screening behav-
ior (Katapodi, Lee, Facione, & Dodd, 2004).

Perceived severity. Perceived severity of
DDH was measured with three items focusing
on clinical consequences of DDH and the feel-
ings of parents related to having an infant with
DDH. Assessing the worry of mothers regard-
ing their child’s health as a measure of per-
ceived severity was also used in a study focus-
ing on visits to pediatric clinic services (Becker,
Nathanson, Drachman, & Kirscht, 1977). The
scales ranged from 1 totally disagree to 5 totally
agree: “If hip dysplasia is diagnosed in an infant
this is very severe,” “Hip dysplasia has several
negative consequences for the development of
the infant,” and “The idea that my infant could
have hip dysplasia made me very anxious.” The
higher the average score on this concept, the
more severe parents perceived DDH. The scale
had sufficient internal consistency (� � .63).

Perceived effectiveness. Since ultrasound
screening is an alternative for the current phys-
ical screening, the items measuring perceived
effectiveness focused not only on the effective-
ness of the ultrasound screening, but also com-
pared the two methods of screening. Perceived
effectiveness was measured with three items on
a 5-point scale ranging from 1 totally disagree
to 5 totally agree: “Ultrasound screening is a
good method to detect hip dysplasia,” “I have
more trust in ultrasound screening for detection
of hip dysplasia than in the current screening for
hip dysplasia at the child health care center,”
and “With ultrasound screening the chances are

higher that hip dysplasia will be detected com-
pared to the current screening at the child health
care center.” The sum of these items was aver-
aged and a higher score denoted a higher per-
ceived effectiveness. The alpha of this scale was
0.76.

Data Analyses

Means, standard deviations and frequencies
were calculated for all variables. Chi-square
tests and independent sample t tests were used
to compare the results of the participants and
nonparticipants. Bivariate associations between
(non)participation, the background variables
and the psychosocial variables were examined
using Pearson’s correlation coefficients and Phi
tests. To investigate whether the psychosocial
determinants predicted parental participation, a
two-step blockwise logistic regression was per-
formed. In this analysis, participation in the
screening was regressed on the psychosocial
determinants after controlling for the effects of
the organization, sociodemographic variables,
and knowledge. Multiple imputation was used
to handle missing data (n � 432, 39.4%) for all
variables with one or more missing values, re-
sulting in five complete datasets.

Results

Participants

In total, 703 questionnaires of participating
parents were returned (response 61.7%). In or-
ganization A, 427 questionnaires were sent back
(response 68.6%) and in organization B, 276
questionnaires (response 53.3%). The response
rate of the nonparticipants was 37.2%, with 393
questionnaires received. In organization A, 123
questionnaires were sent back (response 46.8%)
and in organization B, 270 questionnaires (re-
sponse 34.0%).

Table 1 shows the sociodemographic charac-
teristics of the participants and nonparticipants.
There was a significant association between ed-
ucational level of the parents and participation
in the screening. Additional chi-square tests
showed that parents with a high educational
level had a significant higher chance to be a
nonparticipant than parents with a middle or a
low educational level. The average age of the
mothers and fathers in the participants group
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was 31.53 (SD � 4.38) and 34.30 (SD � 5.13),
respectively. In the nonparticipants group, the
average age of the mothers was 32.78 (SD �
4.28) and of the fathers 34.92 (SD � 4.73). The
difference between the average age of the moth-
ers in the two groups was significant t(1086) �
4.54, p � .001. The average age of the fathers
also differed significantly t(1073) � 1.94, p �
.05. The majority of the parents in both groups
originated from the Netherlands.

Descriptive Statistics and Correlations

The descriptive statistics for the psychosocial
variables are presented in Table 2. The indepen-
dent t test showed that parents who participated
in the screening were significantly more likely
to have a positive attitude toward the screening

compared to parents who did not participate.
Moreover, participating parents also perceived a
higher social pressure to participate in the
screening and they scored higher on self-
efficacy. Finally, there was a significant differ-
ence between participating and nonparticipat-
ing parents in the perception of effectiveness
of the screening. Parents who participated
believed the screening to be more effective
than the current screening method, compared
to parents who did not participate.

In the participant group, 68.9% (n � 483) of
the parents read the information brochure, com-
pared to 51.0% (n � 198) of the parents in the
nonparticipant group. This difference was sig-
nificant �2(1, N � 1,089) � 34.05, p � .001.
There was also a significant association between

Table 1
Sociodemographic Characteristics of the Participants and Nonparticipants

Participants Nonparticipants

Characteristic N % N %

Educational level mother
Low 139 20.1 50 13.0
Middle 239 34.6 115 29.9
High 312 45.2 219 57.0 �2 (2, N � 1,074) � 15.73, p � .001

Educational level father
Low 176 25.9 60 16.1
Middle 227 33.4 100 26.9
High 277 40.7 212 57.0 �2 (2, N � 1,052) � 27.13, p � .001

Country of birth mother
The Netherlands 654 93.3 359 91.8
Turkey, Morocco, DA, Surinam 10 1.4 9 2.3
Other country 37 5.3 23 5.9 �2 (2, N � 1,092) � 1.33, p � .51

Country of birth father
The Netherlands 647 93.2 344 91.0
Turkey, Morocco, DA, Surinam 18 2.6 9 2.4
Other country 29 4.2 25 6.6 �2 (2, N � 1,072) � 3.06, p � .22

Note. DA � Dutch Antilles.

Table 2
Descriptive Statistics for the Psychosocial Determinants of the Participants and Nonparticipants

Participants Nonparticipants

Measure N M SD N M SD

Attitude 672 4.52 0.50 366 4.09 0.77 t(1036) � �10.80, p � .001
Subjective norm 547 28.85 9.78 255 22.51 10.41 t(800) � �8.39, p � .001
Self-efficacy 691 4.01 0.80 339 3.66 1.04 t(1028) � �6.08, p � .001
Perceived susceptibility 679 3.16 2.06 324 3.10 2.07 t(1001) � �0.43, p � .66
Perceived severity 699 2.96 0.76 376 3.00 0.79 t(1073) � 0.50, p � .62
Perceived effectiveness 699 4.05 0.62 374 3.69 0.76 t(1071) � �8.43, p � .001
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content knowledge and participation �2(3, N �
1,061) � 53.98, p � .001. Of the parents par-
ticipating in the screening, 5.8% (n � 40)
scored three points, 27.1% (n � 187) had four
points, 49.1% (n � 339) scored five points and
18.0% (n � 124) scored six points. For the
nonparticipating parents this was 18.9% (n �
70), 28.3% (n � 105), 43.7% (n � 162), and
9.2% (n � 34), respectively. Additional chi-
square tests showed that all scores, except for
the comparison between score four and five
differed significantly between the participants
and nonparticipants.

In Table 3, Pearson’s correlations between
the background variables, the psychosocial de-
terminants and screening participation are pre-
sented. Participation was marginally related
with the background variables. Small to me-
dium relations were found between participa-
tion and the psychosocial determinants. Per-
ceived susceptibility and perceived severity
were not significantly correlated with participa-
tion in the screening.

Psychosocial Predictors of Parental
Participation in Ultrasound Screening

Using the model in Figure 1, a two-step
blockwise logistic regression was performed
(see Table 4). Results showed that a positive
attitude concerning the screening positively
influences parental participation. Moreover,
parents who participated in the screening
were significantly more likely to have per-
ceived social pressure from their partner
and/or from health care professionals at the
CHC center to visit the screening. A positive
influence of self-efficacy on participation was
also found. The higher the perceived capabil-
ity of visiting the screening, the higher the
chance was that parents participated. There
was a negative relation between participation
in the screening and perceived susceptibility.
The less parents perceived their infant to be at
risk for DDH, the higher the chances were
that they participated in the screening. Fi-
nally, if parents thought that ultrasound
screening was effective for detection of DDH,
the chances were higher that they decided to
participate. Perceived severity of DDH did
not significantly influence participation in the
screening. T
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Of the background variables, the age of the
mother negatively influenced participation.
Moreover, parents who visited the rural orga-
nization had a higher chance to participate in
the screening compared to parents who vis-
ited the urban organization. Finally, a positive
association was found between knowledge
and participation: parents who read the infor-
mation brochure and who had more content
knowledge were more likely to participate.

Discussion

The findings of this study provide strong em-
pirical support for the influence of psychosocial
determinants on parental participation in ultra-
sound screening for DDH. A positive attitude, a
high subjective norm, a high self-efficacy, a low
perceived susceptibility and a high perceived
effectiveness were positively associated with
parental participation in the screening. Per-
ceived severity was not predictive of participa-
tion. These findings remained statistically sig-
nificant after controlling for the organization,
sociodemographic variables, and knowledge.

A positive attitude was the strongest predic-
tor of participation in the screening. This is
supported by literature on the effects of attitude
on intentions and behaviors of parents concern-
ing their infants’ health (Dempsey et al., 2006;
Ogilvie et al., 2007; Walsh et al., 2009).

The finding that subjective norms signifi-
cantly predicted participation is consistent with
literature on the importance of the opinions of
the partner and nurses/midwives on new moth-
ers’ choices for breastfeeding and bottle-
feeding (Swanson & Power, 2005). Given that
ultrasound screening is an innovation in preven-
tive CHC in the Netherlands, the finding that
subjective norms influence participation was
consistent with our expectations. Parents might
want to discuss the new screening method with
others and subsequently base their decision to
participate on their advices and opinions.

Parents’ self-efficacy positively influenced
participation in the screening. However, in this
respect a critical note should be made. We mea-
sured only part of the construct self-efficacy,
namely perceived barriers to participate in the
screening. Perceived self-efficacy to be able to

Table 4
Blockwise Logistic Regression Predicting Parental Participation in Ultrasound Screening for DDH
(N � 1,096)

Step 1 Step 2

Predictor variable B SE OR 95% CI B SE OR 95% CI

Organization �.99�� .16 0.37 0.27–0.51 �.95�� .18 0.39 0.27–0.55
Age mother �.07� .02 0.94 0.90–0.98 �.06� .02 0.94 0.90–0.99
Age father .02 .02 1.02 0.98–1.05 .02 .02 1.02 0.98–1.06
Educational level mother

Low
Middle �.30 .24 0.74 0.46–1.20 �.38 .26 0.69 0.41–1.15
High �.20 .26 0.82 0.50–1.35 �.19 .28 0.83 0.48–1.42

Educational level father
Low
Middle �.17 .23 0.85 0.54–1.34 �.31 .25 0.74 0.45–1.19
High �.35 .25 0.70 0.43–1.15 �.45 .26 0.64 0.38–1.07

Reading of brochure .52�� .14 1.68 1.27–2.21 .55�� .15 1.73 1.28–2.34
Content knowledge .49�� .09 1.63 1.37–1.94 .45�� .10 1.56 1.29–1.89
Attitude .65�� .15 1.91 1.42–2.57
Subjective norm .04�� .01 1.04 1.03–1.06
Self-efficacy .22� .09 1.25 1.05–1.48
Perceived susceptibility �.11� .04 0.89 0.83–0.96
Perceived severity �.04 .10 0.97 0.79–1.18
Perceived effectiveness .34� .13 1.41 1.09–1.82

Note. Codes: organization 1 � organization A, 2 � organization B; reading of the brochure 1 � did not read the brochure,
2 � did read the brochure. R Squared � .24 (Cox & Snell), .33 (Nagelkerke).
� p � .05. �� p � .001.
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overcome these barriers was not measured be-
cause participants had already decided to par-
ticipate in the screening. In a study by Kauff-
man-de Boer et al. (2006), focusing on neonatal
hearing screening, the authors found that some
of the parents, who did not visit their regular
CHC center for the screening, experienced
practical problems. They reported longer
traveling times, not possessing a car, and
problems with the planning of feeding. In our
study, some of the parents also visited another
CHC center for the screening than for regular
well-child visits, which might have led to
comparable constraints.

It is surprising that a low perceived suscep-
tibility leads to a higher chance to participate in
the screening. An explanation for this finding
might lie in the organization of the screening.
Infants with risk factors for DDH (family his-
tory of DDH and breech position in the last
trimester of pregnancy and/or at birth) may have
been identified after birth by the pediatrician
and referred for diagnostic imaging in the hos-
pital. Subsequently, it is likely that this group of
parents did not visit the ultrasound screening at
3 months at the CHC center and were therefore
considered as nonparticipants. Another reason
for the negative association between participa-
tion and perceived susceptibility might be the
retrospective design of the study. Parents who
had already participated in the screening were
being asked how likely it was that their infant
would suffer from DDH. Since the outcome of
the screening was already known and most par-
ents received a satisfactory result, this might
have decreased the perceived susceptibility.

This study did not reveal any influence of
perceived severity on participation in the
screening. A meta-analysis by Janz and Becker
(1984) showed that this determinant was the
smallest predictor of preventive health behav-
iors. One explanation for perceived severity
being a poor predictor might be that parents
perceive the screening more as a way of confir-
mation of their infants’ health and less as a way
of detection of DDH. Severity of the disease
might then be expected to play only a minor role
in prediction of screening uptake. In a study
focusing on parents’ views on newborn hearing
screening, it was found that parents were posi-
tive about the screening independent of their
ideas about the magnitude of the handicap
(Magnuson & Hergils, 1999). Parents stated

that there were diseases of greater magnitude
and, therefore, had not given much attention to
hearing problems. Subsequently, they perceived
the screening more as a measure of security and
less as a means for detection of serious health
problems.

Perceived effectiveness of the screening was
a good predictor for screening uptake. When
parents compared physical screening with ultra-
sound screening for DDH and the outcome of
this comparison was positive for ultrasound
screening, they participated in the screening
more often. Other literature found that per-
ceived effectiveness was an important predictor
for decisions on human papillomavirus vaccina-
tion policies (Brabin, Roberts, Farzaneh, &
Kitchener, 2006) and breast cancer screening
(Sutton, Bickler, Sancho-Aldridge, & Saidi,
1994).

The organization, age of the mother, and
parental knowledge were found to be signif-
icantly related to parental participation. In-
fants of younger mothers were more likely to
participate in the screening, which is in line
with other literature on the influence of par-
ents’ age on participation in preventive child
health examinations (Yu et al., 2002). Par-
ents’ educational level differed significantly
between participants and nonparticipants.
However, when including this variable into
the regression model, this effect diminished
and was not found to be significant.

Overall, when relating the sociodemographic
characteristics to participation in the screening,
a tendency can be observed in which nonpar-
ticipation is related to older, higher educated
parents who live in an urban area. When we
relate these sociodemographic characteristics to
the psychosocial determinants, several trends
can be distinguished. For example, the subjec-
tive norm is lower in nonparticipants compared
to the participants. An explanation for this can
be that the older and higher educated parents
may feel more on a par with the medical opinion
of the health professionals. This is in accor-
dance with Street (1991), who found that the
more educated and older people are more opin-
ionated and more affectively expressive com-
pared to lower educated and younger people,
which is probably due to a sense of equality
between health care provider and patient. More-
over, the nonparticipants showed a lower self-
efficacy compared to the participants. Given the
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fact that self-efficacy was assessed with items
related to time constraints of the parents, this
result can be interpreted in the light of the
sociodemographic characteristics. As educa-
tional level is positively related to employment
status (Leufkens & Souren, 2011), parents who
work more hours might perceive themselves as
less able to visit the screening, leading ulti-
mately to a lower self-efficacy. Since these in-
terpretations are tentative and based on indirect
results, future research is warranted to study
these relationships in more depth.

Parents who visited the organization in the
urban area less often visited the screening com-
pared to residents of the rural area. This might
be explained by the different invitation strate-
gies of the organizations. In the organization
situated in the rural area, parents received a
letter at home in which a date and location of
the screening were described. If they did not
want to participate, they had to consult the
secretary of the CHC organization (opting out).
In the organization located in the urban area, an
appointment for the screening was made at the
CHC center. The CHC assistant asked the par-
ents whether they wanted to participate and if
they agreed an appointment was planned (opt-
ing in). The nature of this invitation strategy
might have looked more noncommittal to par-
ents. In general, opting out is more effective for
the recruitment of people than an opting-in ap-
proach (Kokkedee, 1992; Mutch & King, 1985).
Reading of the information brochure and con-
tent knowledge about DDH and the screening
positively influenced participation. This is sup-
ported by other studies on the positive role of
knowledge on vaccination for the human papil-
lomavirus (Kahn et al., 2008; Ogilvie et al.,
2007).

From a theoretical point of view, we can
conclude that the proposed model (see Figure
1), which was based on the validated models of
health behavior, is a useful framework to pre-
dict parental decision making regarding their
infant’s health. The decisions to use CHC ser-
vices probably stem from the same consider-
ations as individual decision making in health
care. Attitude, subjective norm, self-efficacy,
perceived susceptibility, and perceived effec-
tiveness not only predict individual decision
making but can, given the results of this study,
also be applied to parental decision making.
Taking into consideration the organization of

the Dutch health care system in which the cov-
erage of visits to the CHC center is 95% (Ver-
brugge, 1990; Verloove-Vanhorick & Reij-
neveld, 2007), it is possible that parents visit the
screening without consciously considering the
pros and cons of participation. The proposed
model provides insight into the psychosocial
determinants underlying this, possible uncon-
scious, parental decision-making process.

The results of this study have some important
practical implications for health care policy de-
cision makers and CHC professionals. Interven-
tions focusing on maximization of screening
uptake in ultrasound screening for DDH should
include parents’ beliefs about the screening. For
example, information provision to parents can
highlight the effectiveness of the screening for
detection of DDH and emphasize the positive
aspects of the screening. Barriers that might
hinder participation, such as time constraints,
should also be considered so parents’ perception
of control over participation in the screening
can be enhanced. The influence of normative
beliefs on participation indicates the important
role of CHC physicians, CHC nurses and assis-
tants in informing parents about the positive
aspects of participation in the screening. Dis-
cussing the benefits associated with the screen-
ing and answering questions can be useful in
stimulating screening uptake.

This study benefited from measuring the ac-
tual behavior of the parents instead of the in-
tention to perform the behavior or the self-
reported behavior. However, we should also
take into account the limitations of this study
when interpreting the results. First, the response
rate of the nonparticipants was relatively low
(37%) compared to the response rate of the
participants (62%). In more studies on (non)par-
ticipation, a low response rate of nonpartici-
pants was found (Aro, De Koning, Absetz, &
Schreck, 1999; Tacken et al., 2007). This might
diminish the generalizability of the results,
since it is not known whether the responders of
the nonparticipating group are a good represen-
tation of all nonparticipants. A second limita-
tion concerns the cross-sectional nature of this
study, so causal claims cannot be made. The
psychosocial determinants may influence deci-
sions about participation, but could also follow
from the behavior of the parents. Third, high-
risk infants who did not visit the ultrasound
screening at the CHC center but who instead
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visited the hospital were represented in the non-
participant group. The outcomes of this group
may not reflect the outcomes of the rest of the
nonparticipants, since these parents decided to
have the hips of their infant examined in a
hospital setting. Last, a “self-developed” ques-
tionnaire survey was used to assess parental
screening behavior. Although the concepts mea-
sured in the questionnaire were based on several
theories predicting health behavior, such as the
theory of planned behavior, the questionnaire
was not standardized. However, the use of a
self-developed questionnaire made it possible to
adapt the questions to this specific (new) screen-
ing method and this specific population.

In conclusion, this study provides empirical
support for the predictive ability of the psycho-
social model concerning participation in ultra-
sound screening for DDH. Health care policy
decision makers and CHC professionals should
consider these determinants when organizing
the screening in order to stimulate optimal pa-
rental screening participation.

References

Ajzen, I. (1991). The theory of planned behavior.
Organizational Behavior and Human Decision
Processes, 50, 179 –211. doi:10.1016/0749-
5978(91)90020-T

Ajzen, I. (2002). Constructing a TpB questionnaire:
Conceptual and methodological considerations.
Amherst, MA: University of Massachusetts. Re-
trieved from http://people.umass.edu/aizen/tpb
.html

Aro, A. R., De Koning, H. J., Absetz, P., & Schreck,
M. (1999). Psychosocial predictors of first atten-
dance for organised mammography screening.
Journal of Medical Screening, 6, 82–88. Retrieved
from http://jms.rsmjournals.com/

Becker, M. H., Nathanson, C. A., Drachman, M. D.,
& Kirscht, J. P. (1977). Mothers’ health beliefs and
children’s clinic visits: A prospective study. Jour-
nal of Community Health, 3, 125–135. doi:
10.1007/BF01674234

Brabin, L., Roberts, S. A., Farzaneh, F., & Kitchener,
H. C. (2006). Future acceptance of adolescent hu-
man papillomavirus vaccination: A survey of pa-
rental attitudes. Vaccine, 24, 3087–3094. doi:
10.1016/j.vaccine.2006.01.048

Brug, J., Schaalma, H., Kok, G., Meertens, R. M., &
Van der Molen, H. T. (2003). Gezondheidsvoor-
lichting en gedragsverandering: Een planmatige
aanpak. Assen, the Netherlands: Koninklijke Van
Gorcum.

Clegg, J., Bache, C. E., & Raut, V. V. (1999). Finan-
cial justification for routine ultrasound screening
of the neonatal hip. The Journal of Bone and Joint
Surgery, 81-B, 852–857. doi:10.1302/0301-620X
.81B5.9746

Dempsey, A. F., Zimet, G. D., Davis, R. L., &
Koutsky, L. (2006). Factors that are associated
with parental acceptance of human papillomavirus
vaccines: A randomized intervention study of writ-
ten information about HPV. Pediatrics, 117,
1486–1493. doi:10.1542/peds.2005-1381

Deskins, S., Harris, C. V., Bradlyn, A. S., Cottrell, L.,
Coffman, J. W., Olexa, J., & Neal, W. (2006).
Preventive care in Appalachia: Use of the theory of
planned behavior to identify barriers to participa-
tion in cholesterol screenings among West Virgin-
ians. The Journal of Rural Health, 22, 367–374.
doi:10.1111/j.1748-0361.2006.00060.x

Dorn, U., & Neumann, D. (2005). Ultrasound for
screening developmental dysplasia of the hip: A
European perspective. Current Opinion in Pediat-
rics, 17, 30–33. doi:10.1097/01.mop.0000151554
.10176.34

Fishbein, M., & Ajzen, I. (1975). Belief, attitude,
intention, and behavior: An introduction to theory
and research. Reading, MA: Addison-Wesley.

Francis, J. J., Eccles, M. P., Johnston, M., Walker,
A., Grimshaw, J., Foy, R., . . . Bonetti, D. (2004).
Constructing questionnaires based on the theory of
planned behaviour. A manual for health services
researchers. Newcastle upon Tyne, UK: Univer-
sity of Newcastle, Centre for Health Services Re-
search. Retrieved from: http://pages.bangor.ac.uk/
~pes004/exercise_psych/downloads/tpb_manual
.pdf

Janz, N. K., & Becker, M. H. (1984). The health belief
model: A decade later. Health Education Quarterly,
11, 1–47. doi:10.1177/109019818401100101

Kahn, J. A., Rosenthal, S. L., Jin, Y., Huang, B.,
Namakydoust, A., & Zimet, G. D. (2008). Rates of
human papillomavirus vaccination, attitudes about
vaccination, and human papillomavirus prevalence
in young women. Obstetrics and Gynecology, 111,
1103–1110. doi:10.1097/AOG.0b013e31817051fa

Katapodi, M. C., Lee, K. A., Facione, N. C., & Dodd,
M. J. (2004). Predictors of perceived breast cancer
risk and the relation between perceived risk and
breast cancer screening: A meta-analytic review.
Preventive Medicine, 38, 388–402. doi:10.1016/j
.ypmed.2003.11.012

Kauffman-de Boer, M., Uilenburg, N., Schuitema,
T., Vinks, E., Van den Brink, G., Van der Ploeg,
K., . . . Verkerk, P. (2006). Landelijke implemen-
tatie neonatale gehoorscreening. Amsterdam, the
Netherlands: NSDSK.

Kokkedee, W. (1992). Kidney procurement policies
in the Eurotransplant region. ‘Opting in’ versus

11PARENTAL PARTICIPATION IN DDH SCREENING

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.



‘opting out’. Social Science and Medicine, 35,
177–182. doi:10.1016/0277-9536(92)90164-L

Leufkens, K., & Souren, M. (2011). Regionale ver-
schillen in aandeel hoogopgeleiden en arbeidspar-
ticipatie. The Hague, the Netherlands: Statistics
Netherland. Retrieved from: http://www.cbs.nl/
NR/rdonlyres/D3FC60F0-DD96-4C17-9169-
48B80227251C/0/2011k1b15p59art.pdf

Macek, M. D., Haynes, D., Wells, W., Bauer-Leffler,
S., Cotten, P. A., & Parker, R. M. (2010). Measur-
ing conceptual health knowledge in the context of
oral health literacy. Journal of Public Health Den-
tistry, 70, 197–204. doi:10.1111/j.1752-7325.2010
.00165.x

Magnuson, M., & Hergils, L. (1999). The parents’
view on hearing screening in newborns. Feelings,
thoughts and opinions on otoacoustic emissions
screening. Scandinavian Audiology, 28, 47–56.
doi:10.1080/010503999424905

Michie, S., Dormandy, E., French, D. P., & Marteau,
T. M. (2004). Using the theory of planned behav-
iour to predict screening uptake in two contexts.
Psychology & Health, 19, 705–718. doi:10.1080/
08870440410001704930

Mutch, L., & King, R. (1985). Obtaining parental
consent–opting in or opting out? Archives of Dis-
ease in Childhood, 60, 979–980. doi:10.1136/adc
.60.10.979

Ogilvie, G. S., Remple, V. P., Marra, F., McNeil,
S. A., Naus, M., Pielak, K. L., . . . Patrick, D. M.
(2007). Parental intention to have daughters re-
ceive the human papillomavirus vaccine. CMAJ,
177, 1506–1512. doi:10.1503/cmaj.071022

Rogers, R. W. (1975). A protection motivation theory
of fear appeals and attitude change. The Journal of
Psychology: Interdisciplinary and Applied, 91,
93–114. doi:10.1080/00223980.1975.9915803

Rogers, R. W. (1983). Cognitive and physiological
processes in fear appeals and attitude change: A
revised theory of protection motivation. In J. T.
Cacioppo & R. E. Petty (Eds.), Social psychophys-
iology: A sourcebook (pp. 153–176). New York,
NY: Guilford Press.

Roovers, E. A., Boere-Boonekamp, M. M., Castelein,
R. M., Zielhuis, G. A., & Kerkhoff, T. H. (2005).
Effectiveness of ultrasound screening for develop-
mental dysplasia of the hip. Archives of Disease in
Childhood Fetal and Neonatal Edition, 90, F25–
F30. doi:10.1136/adc.2003.029496

Rosenstock, I. M. (2005). Why people use health
services. Milbank Quarterly, 83, online only. doi:
10.1111/j.1468-0009.2005.00425.x

Rosenstock, I. M., Strecher, V. J., & Becker, M. H.
(1988). Social learning theory and the health belief
model. Health Education Quarterly, 15, 175–183.
doi:10.1177/109019818801500203

Street, R. L. (1991). Information-giving in medical
consultations: The influence of patients’ commu-
nicative styles and personal characteristics. Social
Science & Medicine, 32, 541–548. doi:10.1016/
0277-9536(91)90288-N

Sutton, S., Bickler, G., Sancho-Aldridge, J., & Saidi,
G. (1994). Prospective study of predictors of at-
tendance for breast screening in inner London.
Journal of Epidemiology and Community Health,
48, 65–73. doi:10.1136/jech.48.1.65

Swanson, V., & Power, K. G. (2005). Initiation and
continuation of breastfeeding: Theory of planned
behaviour. Journal of Advanced Nursing, 50, 272–
282. doi:10.1111/j.1365-2648.2005.03390.x

Tacken, M. A. J. B., Braspenning, J. C. C., Hermens,
R. P. M. G., Spreeuwenberg, P. M. M., Van den
Hoogen, H. J. M., De Bakker, D. H., . . . Grol,
R. P. T. M. (2007). Uptake of cervical cancer
screening in the Netherlands is mainly influenced
by women’s beliefs about the screening and by the
inviting organization. European Journal of Public
Health, 17, 178–185. doi:10.1093/eurpub/ckl082

Tolma, E. L., Reininger, B. M., Evans, A., & Ureda, J.
(2006). Examining the theory of planned behavior
and the construct of self-efficacy to predict mam-
mography intention. Health Education & Behavior,
33, 233–251. doi:10.1177/1090198105277393

Verbrugge, H. P. (1990). Youth health care in the
Netherlands: A bird’s eye view. Pediatrics, 86,
1044 –1047. Retrieved from http://pediatrics
.aappublications.org/

Verloove-Vanhorick, S. P., & Reijneveld, S. A.
(2007). Jeugdgezondheidszorg: Meer preventie
voor weinig geld. Tijdschrift voor Gezond-
heidswetenschappen, 85, 371–373. doi:10.1007/
BF03078719

von Kries, R., Ihme, N., Oberle, D., Lorani, A., Stark,
R., Altenhofen, L., & Niethard, F. U. (2003). Ef-
fect of ultrasound screening on the rate of first
operative procedures for developmental hip dys-
plasia in Germany. Lancet, 362, 1883–1887. doi:
10.1016/S0140-6736(03)14957-4

Walsh, A., Edwards, H., & Fraser, J. (2009). Atti-
tudes and subjective norms: Determinants of par-
ents’ intentions to reduce childhood fever with
medications. Health Education Research, 24, 531–
545. doi:10.1093/her/cyn055

Yu, S. M., Bellamy, H. A., Kogan, M. D., Dunbar,
J. L., Schwalberg, R. H., & Schuster, M. A. (2002).
Factors that influence receipt of recommended pre-
ventive pediatric health and dental care. Pediat-
rics, 110, e73. doi:10.1542/peds.110.6.e73

Received July 9, 2012
Revision received January 22, 2013

Accepted February 4, 2013 �

12 WITTING ET AL.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.


