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Abstract

We sought to measure the anxiety felt by parents at the time of entry into a randomized controlled vaccine trial, and to determine if
anxiety level was associated with parental demographic variables or past experience. The children were 2-month-old infants entering a
randomized controlled clinical trial (RCT) of a diphtheria—tetanus toxoid—acellular pertussis vaccine adsorbisgmigbhilusinfluenzae
B conjugate, or toddlers enrolling in a RCT of a Meningococcal C conjugate vaccine. Nurses interviewed parents to collect demographic
data and parents self-administered the Spielberger Self-evaluation Questionnaire (State Anxiety STAI-Y-I) [Manual for the State-Trait
Anxiety Inventory (Form Y) (Self-evaluation Questionnaire), Consulting Psychologists Press Inc., Palo Alto, 1983], a validated instrument
measuring the temporary condition of “state anxiety.” A regression tree (CART) (S-Plus) was used to identify factors associated with
higher anxiety scores. Parents of 97 children enrolled. Anxiety scores ranged from 22.75 (lower anxiety) to 36.43 (higher anxiety). The
regression tree identified a structured tree with six branches. The highest anxiety scores occurred in fathers with education less then grade
8, mothers with education less than high school, birth order of the child less then the third, previous serious illness in the family, or lack of
experience with research. In a group of parents agreeing to enroll their infant or toddler in a vaccine study, certain attributes and experiences
were associated with higher anxiety at the time of immunization in the context of a RCT. These factors should be considered by vaccine
researchers in the recruitment process of clinical trials.
© 2003 Elsevier Science Ltd. All rights reserved.
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1. Introduction ceptability [5]. The psychological state of parents at the
time of entering their child into a vaccine trial, has not
Immunization is one of the most successful and previously been studied.
cost-effective interventions to prevent infectious disease in We assessed parental anxiety using a validated anxiety
childhood[2]. Prior to vaccine licensure, extensive evalu- measurement instrument, the State-Trait Anxiety Inventory
ation occurs including pre-clinical and phase 1 testing in [1], at the time of enrollment of a child in a randomized vac-
humans followed by studies in the target age gr{gip In cine trial in order to quantify anxiety levels in this setting
order for childhood vaccine research and ultimately pub- and to determine if there is a relationship between parental
lic health immunization programs to be implemented they concern and socio-demographic characteristics or past ex-
must be acceptable to parents. A previous study of parentsperiences.
participating in vaccine research in our setting showed that
altruism (desire to contribute to medical research, desire to
help others) was the most important motivating fagtit
Anthropological research indicates that a diverse number .
of factors varying across regional, national, cultural and 2.1. Participants
socio-economic boundaries are associated with vaccine ac-

2. Methods and materials

Parents who had just consented to enroll their child in one
* Corresponding author. Teh:1-902-470-8498; fax41-902-470-7217. of two randomized controlled vaccine trials were eligible.
E-mail address: joanne.langley@dal.ca (J.M. Langley). The children were (a) 2-month-old infants entering a clinical
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trial of a diphtheria—tetanus toxoid—acellular pertussis vac- with research” and the variable “birth order of child”. The
cine adsorbed withHlaemophilusinfluenzae B conjugate and interaction is important only for a subset of subjects, those
(b) toddlers enrolling in a clinical trial of a Meningococcal with no prior research experience. Such interactions, which
C conjugate vaccings]. After completing the consent pro- are relevant to only a subset of the data, are easily incorpo-
cess for the vaccine trial and before any procedures, parentgated into regression trees, but impossible to accommodate
were asked to give consent to enroll in a study of parental in standard linear regression methods, hence the use of the

concerns about immunization. term “complex interaction”.
A widely used method for choosing a “best” tree is to
2.2. Setting begin by growing an overly large tree, and then prune back

portions of the tree which have little predictive value, which

Children were recruited from a group practice of primary is analogous to stepwise regression using backwards elim-
care general practice physicians in the Halifax Regional ination. The tree is grown by a sequence of binary splits
Municipality, the capital city of the province of Nova Sco- which are chosen to minimize the error sum of squares of the
tia (population 300,000). Routine childhood immunizations terminal nodes. The methodology is directed towards find-
against diptheria, pertussis, tetanus, pddagmophilus in- ing groups (terminal nodes) whose scores are homogenous
fluenzae B, measles, mumps, rubella and Hepatitis B are pro- (have low within-node variance). At each node, the data are
vided free of charge to all children and uptake is estimated partitioned into two groups using the best split based on all

at 97%. available predictors. We used the Splus (Version 6, Math-
Soft, Cambridge, MA) implementation of the regression tree
2.3. Data collection algorithm in which nodes continue to be split unless they

contain less than 10 subjects, or the node sum of squares is
A research nurse interviewed parents to collect demo- less than 1% of the total sum of squares. The tree growing
graphic data: hours employed outside home, child’s genderprocedure typically produces a tree which over-fits the data,
and birth order, parental age and education (grade level lessand the second phase of tree fitting aims at finding a tree
than or greater than 8, completion of high school, univer- with good predictive power. A large collection of sub-trees
sity degree or some university), use of out-of-home care, are fit with the goal of minimizing a cost-complexity crite-
previous experience with research or previous serious ill- rion. In the regression tree context, this criterion is the sum
ness in the family. Parents self-administered the State Anx-of the residual sum of squares and a penalty term propor-
iety Self-evaluation Questionnaire (STAI-Y-I) (Reproduced tional to the number of terminal nodes. A cross-validation
by special permission of the Publisher, Mind Garden Inc., scheme is used in which sub-trees are fit using randomly
1690 Woodside Road #202, Redwood City, CA 94601, USA. chosen construction data sets, and predictive power is as-
http://www.mindgarden.confrom the State-Trait Anxiety = sessed on the associated test sets. The tree which minimizes
Inventory (Form-Y) by Charles D. Spielberger, Copyright the cost-complexity criterion on test sets is chosen as the
1977 by Charles D. Spielberger, All rights reserved.) in a best tree. Full details of the cross-validation algorithm are
private room without a time limit. This instrument, which described in Breiman et dl7]. We used the default settings
has been used extensively in clinical practice and researchfor the Splus implementation of the cross-validation algo-
settings, consists of 20 statements that measure the temporithm, described by Chambers and Ha$8E which include
rary condition of “state anxiety” or current immediate anx- 10-fold cross-validation.
iety. It evaluates how respondents feel “right now, at this  This study was approved by the Research Ethics Board
moment”, not anxiety levels that are felt on an ongoing ba- of the IWK Health Center.
sis. The STAI-Y-1 has high reliabilityr = 0.93), internal
consistency, and validit{d].
3. Results
24. Analysis
Parents of 97 of the 104 children enrolled in the two vac-
The self-evaluation questionnaires were weighted and cine trials also consented to enroll in this study of parental
summed according to standard scoring procedures for theconcerns about immunization (i.e. parents of seven children
State-Trait Anxiety Inventoryl]. consenting to enroll in vaccine trials refused enrollment for
A regression tree was used to develop a multivariate pre-the study of parental anxiety). Most families were Caucasian
diction model for the anxiety score, using all demographic (96%) and had two parents in the home (96%). The me-
information obtained. Such trees often provide a more parsi- dian age of mothers was 29 years and of fathers was 32
monious prediction than stepwise regression because of theyears. University degrees were reported among 50% of fa-
regression tree’s ability to automatically incorporate com- thers, while 63% had “some university”; 59% of mothers
plex interactions which are not feasible with standard regres- had “some university”. Previous serious illness in the fam-
sion approaches. The estimated tree includes, among otheily was reported by 41% of parents, and 39% had previ-
things, an interaction between the variable “prior experience ous experience with a research study. Participating children
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were 49% male and 51% female. Only 23% were enrolled in fathers with education less than grade 8, mothers with edu-
out-of-home childcare more than 1 day weekly. Ninety-one cation less than high school, the birth order of the child who
percent of fathers and 60% of mothers worked outside the was enrolled in the vaccine trial was less than the third, pre-
home. The anxiety scores ranged from 22.75 (lower anxiety) vious serious illness in the family, lack of experience with
to 36.43 (high anxiety). research.

Parents of 78 of 97 enrolled children answered questions
about all demographic variables and therefore were entered
into the tree fitting procedure to identify factors associated 4. Conclusions
with higher or lower anxiety scores. The tree fitting proce-
dure identified a tree with six brancheBid. 1). Average There are few studies of factors affecting the parental de-
anxiety scores are included in the tree leaves and nodes. Theision to allow recruitment of children into clinical research.
following factors were indicative of higher anxiety scores: In a trial of a new asthma medication in Australia, Harth
and co-worker$9,10] found that participating parents were
motivated by a desire to contribute to medical research, but
had lower socio-economic status and were more emotion-
ally vulnerable than refusing parents. About 75% of French
parents surveyed about a hypothetical trial said they would
refuse to enroll their newborn because of concerns about

prior experience research .
no experience

23,247 @ possible side effects and unproven efficficd]. About 51%
Ist or 2nd child of parents of children in The Netherlands surveyed after their
3rd or later child child had completed a trial of an antipyretic to prevent re-

@ current febrile seizures, indicated they participated in order
- to contribute to clinical sciencfl?]. In a previous study,

father’s education < grade 8> deg we asked parents of 2 month olds at the time of enrollment
=erag in a pertussis vaccine trial about their motivation for par-
@ ticipation. Refusing parents were concerned about painful
, . . procedures and an extra immunization while participating

mother’s education < high school . . . . .
> high school parents were motivated by a wish to contribute to medical

9,338 @ knowlgdge and to help othe[é]: .

In this group of urban Canadian parents agreeing to enroll
1st child their infant or toddler in a vaccine study, certain attributes

2nd or later child : ) 4 .
ndorakren and experiences were associated with higher anxiety levels

@ 12,25.1 at the time of first enrollment visit: lower level of parental
o education, earlier birth order of the participating child, first
no prior illness ) ) . . dical h d d . .
prior illness in family gxperlgnce na me Ical research study an . prev_lous serious
illness in the family. The range of State-Trait anxiety scores
11,274 8,354
of parents (23-36), we observed are comparable to those
. . . . N seen in parents of children who have been assessed by a
Fig. 1. Regression tree of Spielberger Self-evaluation Questionnaire (State dioloaist luati f . th ¢
Anxiety STAI-Y-l) anxiety scores obtained from parents who had just Cardiologist for evaluation 0_ an Innocent near murr[‘ll.’ﬂ_]
agreed to enroll their infant or toddler in a randomized controlled vaccine Ut lower than the mean rating of 36.6 of parents of children
clinical trial. Internal tree nodes are marked as ovaly, @nd terminal going for surgery that daji4].
nodes as rectangles{). At each internal node, the associated cohort The external validity of our study is limited by our sample
is SPlIt into two groups. The crlten_a on WhI‘Ch the nodes were split are which consisted Iargely of educated, Caucasian, two-parent
indicated by the branch labels: Prior experience (exp.) with research or h hold ho had dt ticipate i .
no prior experience with research, first or second child is enrolled in ouseho S_W 0 had agreed 10 pa_r |C|pa§ In vaccine re-
this vaccine trial or third or later child is enrolled in this vaccine trial, S€arch. Anxiety levels may be very different in parents from
father's education is less than grade eight or greater than grade eight,0other economic or educational backgrounds, family struc-
mother’s education is less than high school or greater than high school, tyres, or in those from other cultures, or in parents who do
first c_hﬂd en_rolled_ in this vaccine Frlal or secon‘d or later ghlld enrollgd, not consent to vaccine research on their child. We were not
no prior serious illness (no prior illness) or prior illness in the family. ble t ety | Is of ts wh f dt
The numbers within nodes are the size and average anxiety score ofa_l _e 0 measure am_(le Yy _eve S O_ parents who refused to par-
the associated cohort (e.g. 78, 28.3 is 78 families, average anxiety scoretiCipate in the vaccine trials or in the parents of the seven
28.3). For example, there were 78 families with non-missing data on children who consented to the vaccine trial but not this com-
all variables under consideration with a total. These constitute the top ponent of the study.
node, and the average anxiety score for these families was 28.3. At this Our observation that levels of anxiety correlate with the

top node, the data are split into two subsets depending on whether the .
families had prior experience with research. The 23 families which had educational baCkground of the parent and how many other

prior experience with research had an average anxiety score of 24.7. TheChildren they have may have important implications for
remaining 55 families had an average anxiety score of 29.8. vaccine researchers. Recruitment, study information and
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informed consent materials should be designed to ade-  National Vaccine Advisory Committee. Pediatrics 1999;104:942—

quately inform parents, regardless of background, so thatthe =~ 50. ' _ N

opportunity to benefit from participation in research studies [#] Langley J, Halperin S, Mills EL, Eastwood B. Parental willingness

. . . to enter a child in a controlled vaccine trial. Clin Invest Med

is equally accessible to all children. Secondly, parents who 1998:21:12-6

agree to enter their child in a vaccine trial, or in any research [s] Heggenhougen HK, Clements CJ. An anthropological perspective on

study, may be very different from non-volunteering parents. the acceptability of immunization services. Scand J Infect Dis Suppl

If there are systematic differences in the characteristics of =~ 1990;76:20-31. _ '

trial participants compared to the general population, then [6] MacDonald NE, Halperin SA, Law BJ, Forrest B, Danzig LE, Granoff

th l bilitv of th h findi b ff, ted DM. Induction of immunologic memory by conjugated vs. plain
e generalizeability o _e research nndings will be aftected. meningococcal C polysaccharide vaccine in toddlers: a randomized

If the _research communl'Fy better unders.tand.s V\(hat a parent controlled trial. Jama 1998:280:1685-9.

experiences as they decide to enroll their child in a vaccine [7] Breiman L, Friedman JH, Olshen RA, Stone CJ. Classification and

trial, then educational strategies and recruitment interven-  regression trees. Belmont, CA: Wadsworth International Group; 1984.

tions can be designed that are relevant to parental needs andS] Chambers JM, Hastie TJ. Statistical models. Pacific Grove, CA:

applicable to a range of different parent backgrounds Wadsworth and Brooks; 1991.
pp 9 p 9 : [9] Harth S, Johnstone R, Thong T. The psychological profile of parents

who volunteer their children for clinical research: a controlled study.
J Med Ethics 1992;18:86-93.
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