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Few methods estimate the prevalence of child maltreatment in the general population due to
concerns about socially desirable responding and mandated reporting laws. Innovative methods,
such as Interactive Voice Response (IVR), may obtain better estimates that address these
concerns. This study examined the utility of Interactive Voice Response (IVR) for child
maltreatment behaviors by assessing differences between respondents who completed and did not
complete a survey using IVR technology. A mixed-mode telephone survey was conducted in
English and Spanish in 50 cities in California during 2009. Caregivers (n = 3,023) self-reported
abusive and neglectful parenting behaviors for a focal child under the age of 13 using ComputerAssisted Telephone Interviewing and IVR. We used Hierarchical Generalized Linear Models to
compare survey completion by caregivers nested within cities for the full sample and age-specific
ranges. For demographic characteristics, caregivers born in the United States were more likely to
complete the survey when controlling for covariates. Parenting stress, provision of physical needs,
and provision of supervisory needs were not associated with survey completion in the full
multivariate model. For caregivers of children 0 to 4 years (n = 838), those reporting they could
often or always hear their child from another room had a higher likelihood of survey completion.
The findings suggest IVR could prove to be useful for future surveys that aim to estimate abusive
and/or neglectful parenting behaviors given the limited bias observed for demographic
characteristics and problematic parenting behaviors. Further research should expand upon its
utility to advance estimation rates.
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Rates of substantiated child maltreatment in the United States have demonstrated modest
declines over the past decade yet remain at concerning levels (Child Trends, 2012). In 2011,
child protective service systems identified 9.1 per 1,000 children to be victims of abuse or
neglect (US DHHS, 2012). However, results from the small number of general population
surveys estimate much higher rates of child maltreatment than those captured by child
protective service response systems (Finkelhor, Turner, Ormrod, & Hamby, 2009; Hussey,
Chang, & Kotch, 2006; Sedlak et al., 2010; Straus et al., 1998) General population estimates
obtain more accurate estimates of child maltreatment by overcoming the limitations of
administrative data, which depend primarily on surveillance and reporting, contain limited
demographic information, and often suffer from agency-level data gaps and errors (Drake &
Jonson-Reid, 1999; Wulczyn, 2009). General population surveys have typically used
methods such as sentinel reporters (i.e. community professionals who encounter children
and families as a part of their job) or victim recall of childhood experiences (Finkelhor et al.,
2009; Hussey et al., 2006; Sedlak et al., 2010). While these methods are preferable to
administrative data sources, several limitations remain such as sentinel reporters’ ability to
accurately identify children at risk for maltreatment or unreliable self-reporting of early life
events (Hardt & Rutter, 2004; Sedlak & Ellis, 2014). It is less common for general
population surveys to acquire caregiver self-report of maltreatment behaviors due to
concerns about the potential under-reporting of these behaviors likely due to respondent fear
of disapproval from the interviewer and/or being reported to child protective services for
truthful responding (Cicchetti & Toth, 2005; Tourangeau & Smith, 1996).
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Telephone surveys provide an economical option to directly sample caregivers from the
general population across large geographic areas and often produce higher quality data due
to lower rates of item non-response when compared to mail or web surveys (Bowling, 2005;
Lesser, Newton, & Yang, 2012). Innovative telephone survey methods, such as Interactive
Voice Response (IVR), has potential for advancing our understanding of child maltreatment
by obtaining general population estimates in a way that addresses potential bias in selfreporting. IVR is a computerized interviewing system that plays a recording of the questions
over the phone and relies on touch-tone entry by respondents to record their answers
(Tourangeau, Steiger, & Wilson, 2002). This technology differs from the more frequently
used Computer-Assisted Telephone Interviewing (CATI) methods, which depends on live
interviewers to read prompts and questions from a computer program and enter respondent
answers directly into the same program (Bowling, 2005).
Prior studies have demonstrated that IVR minimizes socially desirable responding for topics
such as alcohol/drug use and sex-related behaviors (e.g., Midanik & Greenfield, 2008;
Schroder, Johnson, & Wiebe, 2007; Turner et al., 1998), resulting in higher rates of
disclosure for socially undesirable behaviors when compared to the use of a live interviewer
using CATI methods (Midanik & Greenfield, 2008; Tourangeau & Smith, 1996). This
benefit of IVR is comparable to benefits observed with corresponding in-person survey
strategies (Beach et al., 2010). These observed differences are likely due to respondent’s
increased perception of confidentiality and lower levels of discomfort in disclosing sensitive
information with an automated system (Corkrey & Parkinson, 2002b; Groves, Cialdini, &
Couper, 1992; Kreuter, Presser, & Tourangeau, 2008). Therefore, IVR methods may
produce better estimates of maltreatment behaviors in the general population by addressing
Child Abuse Negl. Author manuscript; available in PMC 2015 October 01.
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biases associated with social desirability. However, this benefit must be balanced with the
lower survey completion rates observed with the use of IVR when compared to the use of a
live interviewer (Rodriguez et al., 2006). The automated IVR system lacks the psychological
barriers to dropping out that can be provided by a live interviewer who can motivate and
persuade a respondent to complete the survey (Groves et al., 1992). As a result, survey
dropout rates with IVR can be substantial, typically ranging from 5% to 45% (Galesic,
Tourangeau, & Couper, 2006; Tourangeau et al., 2002). Therefore, the benefits of IVR for
eliciting responses to questions on sensitive topics may be negated if survey responses are
biased due to differential dropout rates among respondents, particularly among those who
engage in behaviors associated with child maltreatment.

Factors Associated with Survey Completion
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Multiple factors influence respondent survey completion. In general, respondent behavior
can be influenced by one’s reaction to the survey modality (e.g., presence of an interviewer),
experience of respondent fatigue towards the end of a survey (e.g., being tired or bored with
the survey), one’s cognitive reaction to survey items (e.g., difficulty comprehending the
question and/or response options), and/or one’s emotional reaction to survey items (e.g.,
respondent discomfort), all of which can result in higher dropout rates (e.g., Galesic et al.,
2006; Tourangeau et al., 2002). As stated earlier, IVR approaches do not utilize live
interviewers who provide barriers to dropping out because of psychological factors such as
authority (e.g., people usually find it rude to hang-up on an interviewer once engaged) and
reciprocity (e.g., interviewers can provide additional encouragement and/or feedback to
respondents to keep them engaged in the process) (Groves et al., 1992). Respondent fatigue
for longer IVR surveys may also increase dropout rates due the lack of interviewer barriers
and/or respondent boredom with an automated system (Galesic et al., 2006). Survey
completion patterns observed with IVR typically result an initial drop-out during transition
to the automated system continued by drop-out throughout the survey (compared to only an
initial drop-out observed with CATI), suggesting respondent fatigue and/or reaction to the
IVR modality may result when interviewer barriers are removed (Galesic et al., 2006;
Kreuter et al., 2008; Tourangeau et al., 2002).
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Survey completion studies have typically assessed specific respondent characteristics, such
as respondent age, gender, and/or income; however, the studies have not observed consistent
findings based on demographics alone (Groves & Couper, 1998; Groves et al., 1992). In
their review of IVR studies, Corkrey & Parkinson (2002a) also suggest there is little
evidence that the use of IVR methods alone result in biased demographic characteristics.
Overall, the relative importance of demographic characteristics in survey completion may be
associated with the survey topic (Groves et al., 1992; Groves & Couper, 1998). For example,
a survey on the usefulness of subsidized student loans may result in a greater dropout rate
for populations with limited interest in the topic.
Moreover, respondents may be more likely to dropout when they experience extra burden or
demand, including difficulty aurally processing questions or discomfort when answering
questions about taboo and/or illegal behaviors (Bowling, 2005; Peytchev, 2009). For
example, respondents with difficulty processing information independently (e.g., lower IQ
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or language barriers) may have a higher likelihood of dropping out of a survey due to the
higher cognitive burden of IVR, which requires participants to aurally process the
information without assistance (Bowling, 2005; Peytchev, 2009). Alternatively, caregivers
of children who highly identify with their parenting role may be motivated to complete a
parenting survey; however, this motivation can be undermined by the survey if it causes
respondents to feel uneasy (Crouper & Groves, 1996). The burden of answering sensitive
questions often can lead to item nonresponse in surveys due to the respondent’s discomfort
(Bosnjak & Tuten, 2001). The combination of this type of burden with the lack of barriers to
drop-out in an IVR section may result in lower completion rates for caregivers who endorse
maltreatment behaviors and subsequently bias survey outcomes.
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However, IVR research has yet to examine survey completion behavior on the topic of
neglectful and abusive parenting behaviors. It is important to explore how key demographic
and parenting behaviors may differ between respondents who choose to complete an IVR
survey from those who do not in order to gauge the usefulness of IVR methods for
estimating neglectful and abusive behaviors in the general population. Differences in survey
completion based on specific characteristics may have consequences for how estimates are
interpreted given known demographic variation in maltreatment behaviors. In addition, the
examination of self-reported parenting behaviors considered problematic but below
mandated reporting thresholds may provide insight into possible biases associated with selfreported child maltreatment behavior via IVR.

Caregiver Characteristics & Parenting Behaviors Associated with Child
Maltreatment
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Child maltreatment studies have typically assessed caregiver and child demographic
characteristics as potential risk factors for child maltreatment (e.g., Brown, Cohen, Johnson,
& Salzinger, 1998; Dubowitz et al., 2011; Mersky, Berger, Reynolds, & Gromoske, 2009).
Caregiver demographics associated with risk for maltreatment include younger age, being
female, being unmarried, having more children, and within lower socioeconomic status
households (e.g., unemployed, in poverty, or less than high school education) (Sedlak et al.,
2010; US DHHS, 2012). Children who are younger and female tend to be at the highest risk
for child maltreatment (US DHHS, 2012). The relationships between maltreatment, race/
ethnicity and nativity continue to be subjects of debate; however, they remain a consistently
measured risk factors given concerns about disproportionality and disparities in child
welfare (Johnson-Motoyama, 2013).
More importantly, the examination of problematic parenting behaviors may help to identify
caregivers who are more likely to engage in the types of maltreatment behaviors that would
be addressed during an IVR portion of a survey. For instance, parenting stress has been
identified consistently as a risk for child maltreatment, with higher levels associated with
higher risk for maltreating behaviors, especially physically abusive behaviors (Hillson &
Kuiper, 1994; Rodriguez & Green, 1997; Stith et al., 2009; Whipple & Webster-Stratton,
1991). Neglect is defined as a continuum of caregiver behaviors “that constitutes a failure to
act in ways … necessary to meet the developmental needs of a child and which are the
responsibility of a caregiver to provide” (Straus & Kantor, 2005, p. 20). Meeting a child’s
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basic physical needs (e.g., food and shelter) is critical for a child’s general well-being and
health (Casey et al., 2005), and meeting a child’s basic supervisory needs (e.g., direct
supervision and knowing whereabouts) helps to prevent accidental physical injury to a child
(Landen, Bauer, & Kohn, 2003; Morrongiello, Klemencic, & Corbett, 2008). Therefore, a
caregiver’s inability to meet basic physical and supervisory needs may also indicate
potential for maltreating behaviors (Magura & Moses, 1986; Straus & Kantor, 2005;
Zuravin, 1991).

Aims of the Study
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To our knowledge, our study is the first to assess the utility of IVR methods with parent selfreport of child maltreatment behaviors. The use of IVR technology to capture actual abusive
and neglectful parenting behaviors can advance our understanding of the scope of abuse and
neglect experienced by children, especially for populations overlooked by current
surveillance systems (Hammond, 2003). Concerns remain about whether the use of this
technology results in significant differences between those who choose to complete the
survey and those who dropout before completing the survey. Our aim is to describe survey
completion behavior for caregivers surveyed with IVR, the biases that may arise from
differences between those who complete and do not complete the survey, and whether these
biases may affect our ability to generalize results of the survey to the population sampled.
The study assesses whether survey completion is associated with a systematic bias in
caregiver reports of child maltreatment relative to demographic characteristics and
problematic parenting behaviors that were reported to a live interviewer during the CATI
portion of the survey prior to transfer to the IVR portion.

Methods
Survey Design & Sample
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The data used for this study come from a general population telephone survey conducted
from March to October 2009 of 3,023 parents or legal guardians with children 12 years or
younger residing in 50 cities in California. The survey employed a purposive geographic
sample of 50 mid-sized cities (i.e., population between 50,000 and 500,000) randomly
selected from 138 incorporated cities in California that were not adjacent to any other city in
the sample. We then used list-assisted sampling to create a sampling frame of potential
respondents. The listed sample was composed of addresses and telephone numbers obtained
from a third party vendor who has access to these data from sources such as credit bureaus,
credit card companies, utility company lists, and other companies that maintain lists. These
lists were supplemented with any vendor lists of households with a child under the age of
thirteen and then de-duplicated against each other before being randomized. List-assisted
sampling combines random digit dialing with vendor-acquired listings in order to more
effectively target sampling areas within a geographic area, such as are needed for the current
study design (Gruenewald, Remer, & LaScala, 2014). When compared to traditional RDD
techniques, listed samples are relatively unbiased, not highly correlated with socioeconomic
status, and can be mitigated with the use of post-stratification weighting procedures (Brick,
Waksber, Kulp, & Starer, 1995; Boyle, Bucuvalas, Piekarski, & Weiss, 2009; Kempf &
Remington, 2007; Tucker, Lepkowski, & Piekarshi, 2002). All potential respondents were
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sent a letter describing the study, informing them they may be contacted, and providing
them an opportunity to opt out of the study by calling a toll-free telephone number.
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A household was considered eligible for inclusion in the study if it contained at least one
child twelve years old or younger who resided in the home at least 50% of the time, was an
English- or Spanish-speaking household, and was located within one of the 50 selected
cities. Respondents had to be age 18 years or older and a parent or legal guardian of the
child and were chosen using a random selection procedure when more than one eligible
respondent resided (i.e., two parents) in the household. Individuals who lived in institutional
settings, who were not well enough to complete the interview, or did not speak English or
Spanish were excluded from the study. The response rate for the survey was 47.4%
(Freisthler & Gruenewald, 2013).
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The final sample included 3,023 parents or legal guardians with children 12 years or
younger with approximately 60 respondents per city (range of 47 to 74). We used poststratification adjustments to increase generalizability to all 138 incorporated, mid-sized
cities in California identified in the city-level sampling frame. Using a strategy similar to
Brick and Kalton (1996), we weighted the study sample at the individual level using a single
weight calculated from gender, race/ethnicity, and household type (i.e., single mother, single
father, or two-parent household) to reflect the population attributes of these cities. Table 1
details the weighted descriptive characteristics of the full sample.
Respondents received $25 for participating in the 30 minute survey. The majority of the 25
minute survey was conducted with a live interviewer using computer-assisted telephone
interviewing (CATI), which involved the interviewer sitting in front of the computer screen,
the computer calling the respondent’s telephone number, and the interviewer reading the
survey from the computer screen and recording responses directly into the computer. In the
CATI portion of the survey, parents/legal guardians were asked to self-report demographic
information for themselves, the household, and a focal child who had the most recent
birthday. They also self-reported parenting behaviors that did not require reporting to child
protective services for the selected focal child but would still be considered problematic
such as not providing healthy foods or a warm shelter and not safely monitoring a child
under his/her care.
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Respondents were then transferred to the IVR section that consisted of a maximum of 21
age-specific questions that were computer-administered, taking about 5 minutes to complete
on average. In order for respondents to self-administer responses, all respondents were
required to have a touch-tone phone to complete this portion of the survey. The IVR section
of the survey primarily focused on past year parenting behaviors that could result in
reportable instances of physical abuse or neglect due to placing a child at risk for serious
harm. All neglect items were selected from the Multidimensional Neglectful Behavior Scale
(MNBS; Kantor, Holt, & Straus, 2003) using a 4 point Likert-type scale response option
ranging from 1 (Never) to 4 (Always); developmentally specific items were asked for focal
children ages 0 to 4 years, 5 to 9 years, and 10 to 12 years. All physical abuse items were
selected from the Conflict Tactics Scale, Parent-Child Version (CTSPC; Straus et al., 1998)
using categories for the number of times these behaviors occurred in the past year ranging
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from 1 (Never) to 4 (More than 10 times); all respondents were asked to answer the same
items regardless of focal child age. Responses were encrypted with only the research team
(and not the survey firm) having the encryption key. Respondents gave informed consent
verbally over the phone, after being provided with detailed information on the voluntary
nature of the survey, description of the sensitive nature of the questions, information about
mandating reporting laws, and an explanation that the IVR technology is used to protect
confidentiality of responses about parenting practices by the interviewer.
Dependent Variable

NIH-PA Author Manuscript

The dependent variable measured whether a respondent completed the IVR section of the
survey (completion = 1) or dropped out prior to completing the IVR section of the survey
(completion = 0). We defined survey dropout as a respondent having consecutive missing
values for the last two questions of the IVR section. Responses that required the caregiver to
input a number in the telephone, including “Don’t Know” or “Refused” were not considered
missing given the respondent was still engaged with the computerized interviewing system.
This definition results in caregivers completing the survey responding to a minimum of 95%
of the IVR questions, all of which we deemed crucial for estimating maltreatment behavior.
All 3,023 respondents completed the CATI portion of the survey. A total of 2,812
respondents (93%) completed the IVR portion of the survey and 211 respondents (7%)
dropped out during the IVR portion of the survey.
Independent Variables
Parenting Stress—Two self-report parenting stress items from the Dimensions of
Discipline Inventory (DDI; Straus & Fauchier, 2011) were obtained in the CATI portion of
the survey. The items measured caregiver self-report of behaviors related to feelings of
stress and anger when his/her child misbehaved. A 4 point Likert-type scale was used for
each item ranging from 1 “Never” to 4 “Always.” We calculated a stress scale by taking the
mean of both questions. Scores ranged from 1 (Low Stress) to 4 (High Stress) with a mean
value of 1.9 and a standard deviation of 0.7. For this sample, the scale demonstrated
moderate levels of internal consistency (α = 0.67). These findings are consistent with
psychometric properties of the original scale (M = 1.9; SD = 0.7; α = 0.64) (Straus &
Fauchier, 2011).
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Physical & Supervisory Needs—The MNBS measures a range of behaviors associated
with a caregiver’s ability to meet a focal child’s basic needs in the past year (Kantor et al.,
2003). The survey uses a 4 point Likert-type scale ranging from 1 Never to 4 Always. Lower
scores are indicative of fewer needs met and thus more neglectful behaviors. In the CATI
portion of the survey, items were asked from the MNBS that did not necessitate reporting to
child protective services due to the lower likelihood of physical harm to a child. However,
these behaviors still may indicate risk for neglect given a potential failure to provide basic
child needs (Straus & Kantor, 2005). Since the scale items from the MNBS were split
between the CATI and IVR sections of the survey, the ability to construct reliable scales for
this study was limited given CATI items are being used to assess potential bias in IVR
responses. We conducted factor analysis and reliability tests and determined that the CATI
items for physical needs and supervisory needs would be better used as separate single-item
Child Abuse Negl. Author manuscript; available in PMC 2015 October 01.
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constructs since there was low internal consistency across CATI-only items for physical
needs (α = 0.291) and supervisory needs (α = 0.294). All single-item variables were
computed as categorical variables (0 = Never/Sometimes, 1 = Often/Always). Evidence of
construct validity for these items was determined by: (a) consistent significant associations
observed between CATI-obtained physical and supervisory need items and IVR-obtained
MNBS neglect items, and (b) limited to no significant associations observed between CATIobtained physical and supervisory need items and IVR-obtained physical assault items from
the CTSPC (results available upon request).
Physical Needs: Parenting behaviors categorized as meeting physical needs of a child were
captured during the CATI portion of the survey by three items from the MNBS that were
used to create two single-item constructs: a) provision of warm shelter and b) provision of
healthy food. Provision of warm shelter was measured using one question for all age groups
(“how often was the house warm enough when it was cold outside?”). Provision of healthy
food was measured using questions regarding food variety specific to children ages 0 to 4
years (“how often did you provide your child with a variety of foods?”) and children ages 5
to 12 years (“how often did you encourage your child to eat vegetables, fruit, and milk?”).
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Supervisory Needs: Parenting behaviors categorized as meeting supervisory needs of a
child were measured during the CATI portion of the survey by three single-item constructs:
a) safe monitoring of child’s behavior, b) knowledge of child’s location, and c) attention to
misbehavior. “Safe monitoring of child’s behavior” was created from items specific to
children ages 0 to 4 years (“how often could you always hear your child when s/he cries and
you are out of the room?”), 5 to 9 years (“how often did you NOT know where your child
was playing when s/he was outdoors?” [reverse coded]), and 10 to 12 years (“how often did
you call your child from work to check up on him/her?” [included Not Applicable option]).
“Knowledge of a child’s location” was created from items specific to children ages 0 to 4
years (“how often did you feel comfortable with the person that you left your child with?”),
5 to 9 years (“how often did you NOT know what your child was doing when s/he was not
home? [reverse coded]), and 10 to 12 years (“how often have you known where you child
was going after school?” [included Not Applicable option]). “Attention to misbehavior” was
created from items specific to children ages 0 to 4 years (“how often did you distract your
child when s/he tries to do something that could be unsafe like pull on electric plug or touch
the stove?”) and 5 to 12 years (“how often have you NOT cared if your child got in trouble
at school?” [reverse coded & Not Applicable-My child does not get into trouble option]).
Demographic Characteristics—Caregivers reported age in years, gender (male/female),
partnership status (married or cohabitating compared to single, divorced or widowed),
unemployment status (unemployed/not unemployed), education completed (less than high
school/high school diploma or more), preferred language spoken (English/Spanish), nativity
(as defined by whether they were born in the U.S. or elsewhere), and number of children 12
years or younger to a live interviewer during the CATI portion of the survey. Caregivers
also reported race/ethnicity (white, Hispanic, non-Hispanic black, non-Hispanic Asian,
multi-racial, or other) during the CATI portion of the survey. Race/ethnicity was determined
using multiple questions that asked respondents to report up to two racial/ethnic groups that

Child Abuse Negl. Author manuscript; available in PMC 2015 October 01.

Kepple et al.

Page 9

NIH-PA Author Manuscript

best describes the respondent’s family of origin; any respondent that identified more than
one racial/ethnic group was categorized as multi-racial. Each respondent were also asked to
select one of eight categories that best described the total household income before taxes for
the 2008 tax return, which ranged from less than $10,000 to more than $150,000 during the
CATI portion of the survey. Income was kept as a categorical variable to indicate whether
the household income was “$40,000 or less” or “more than $40,000” to capture low-income
households that meet criteria for eligibility requirements to receive benefits from California
programs, such as WIC, Food Stamps, and CalWORKS (≤ 185% of the Federal Poverty
Limit; US DHHS, 2008).
Caregivers reported child demographic characteristics for child age in years and child
gender (male/female) in both the CATI and IVR section of the survey; due to a large percent
of dropouts occurring during the transition to IVR, child demographics reported to a live
interviewer in the CATI portion of the survey were used in the analyses. Child age was
categorized into three groups that parallel the age breakdown used by the Multidimensional
Neglect Behavior Scale (MNBS)—0 to 4 years, 5 to 9 years, and 10 to 12 years (Kantor et
al., 2003). Table 2 details each demographic variable with associated descriptive statistics.
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Statistical Analyses
Trends in Survey Completion by Item—To assess general trends in dropout behavior,
we tracked completion by item for the IVR section of the survey and graphed percentage of
respondents completing each item (see Figure 1). Because age-specific items were included
from the MNBS, trends are split up across focal children ages 0 to 4 years and 5 to 12 years.
Bivariate—We used chi square and t tests to compare whether respondents’ completion of
the IVR section of the survey was associated with respondent demographics, focal child
demographics, and parenting behaviors using SPSS 21 (IBM Corp, 2012). Table 2 provides
the results of the bivariate analyses using the analytic sample.
Multivariate—We used a multi-level model to assess which of these variables were
associated with survey completion since the study design results in respondents (Level 1)
being nested within cities (Level 2). We used the general form of the multilevel model:
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Level 1

Level 2

For Level 1, Y was a binary outcome indicating whether or not a respondent completed the
survey, measured at the person level. The variable, b0, was the city-specific intercept.
Variables, b1 to p, are the regression coefficients expressing the associations between p
person-level predictors for demographic and parenting variables and the outcome of survey
completion. The individual-specific residual or error is represented by the variable, e. For
Level 2, g00 indicates the overall sample intercept for the equation predicting city-specific
intercepts, and u0 indicates the random city-specific residual component. At the highest level
of analysis (Level 2, city level), we used only a constant to account for city-level clustering
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that may be impact completion due to variation in social environments (Groves & Couper,
1998).
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We used a unit-specific Bernoulli Hierarchical Generalized Linear Models (HGLM) with a
logit link function to analyze the data (Raudenbush & Bryk, 2002). Analyses were
conducted separately for (a) the full sample, (b) focal children ages 0 to 4, and (c) focal
children 5 to 12. We used the HGLM module of the HLM Version 7 software (Raudenbush,
Bryk, Cheong, Congdon, & de Toit, 2011). Education level was excluded from the final
adjusted model due to multicollinearity in the model with poverty, preferred language, and
nativity.
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Missing Data—Cases with missing data were excluded from final analyses resulting in
220 cases (7%) being removed from the full model. Age-specific models were created from
this analytic sample (e.g., 0 to 4 years = 77 missing cases; 5 to 12 years = 143 missing
cases). Table 1 and table 2 show the weighted univariate statistics for both the full sample
and analytic sample. We examined the effect of the missing values by conducting bivariate
analyses (either chi-square or t-tests) comparing respondents with missing data with
respondents without missing data. Overall, no statistically significant differences were
observed between respondents with and without missing data by IVR completion status (χ2
(1, n = 3023) = 0.35, p = 0.56). Household income was the single variable with the largest
number of missing values (n = 115); missing income values were also independent of the
dependent variable (χ2 (1, n = 3023) = 0.81, p = 0.37).

Results
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Of the 211 respondents (7%) who dropped out during the IVR section, 125 respondents
dropped out during the transition from CATI to IVR (4% of total sample), which is defined
as respondents leaving the survey (i.e. hanging up the phone) after the IVR section is
initiated and prior to successfully completing the first non-demographic survey item in the
IVR section. Reasons for dropping out during the transition from CATI to IVR included
refusal to complete IVR at time of transition (n= 46), no touch-tone phone (n= 21), and
unsuccessful recall to complete the survey after respondent hung-up during transition to IVR
(n= 58). The remaining 86 respondents (3% of total sample) dropped out at various points
during the IVR section. Figure 1 shows percent of respondents completing the IVR portion
of the survey by item for focal children 0 to 4 years and for focal children 5 to 12 years.
While reasons for discontinuing the IVR section were not specifically assessed for the
remaining 86 respondents, trends in Figure 1 show two of the largest single-item drops in
completion were for (a) the shift from the MNBS 4-point Likert response options to the
CTS-PC frequency of behaviors response items (0.4% of total sample, n = 13) and (b) when
respondents were asked to self-report “In the past year, how often have you hit [focal child]
on some other part of the body besides the bottom with something like a belt, hairbrush, a
stick or some other hard object?” (1.3% of the total sample, n = 39).
Table 1 shows the results of bivariate analyses performed to examine the relationship
between IVR completion by respondents and selected demographic characteristics.
Completion of the IVR section was independent of key caregiver demographic traits, such as
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age, gender, race/ethnicity, unemployment status, and number of children 12 years or
younger. Caregivers were more likely to complete the IVR portion of the survey if they were
married or cohabitating, completed high school or more, preferred to complete the survey in
English, were born in the United States, or reported a yearly household income of more than
$40,000. Regarding focal child demographic characteristics, neither age nor gender was
significantly different between groups. Table 2 shows the results of bivariate analyses
performed to examine the relationship between IVR completion by respondents and selected
parenting behaviors. No parenting behaviors were significantly different between
respondents who completed and did not complete the IVR section of the survey.
Table 3 shows the results of the multilevel Bernoulli regression for the full sample. No
parenting variables significantly differed between respondents who completed and did not
complete the IVR section of the survey for the full sample. Of all demographic
characteristics, only respondents born in the United States significantly differed between
groups. U.S. born respondents were 2.25 times more likely to complete the survey than
respondents born elsewhere in the full model. No other caregiver demographic
characteristics or child demographic characteristics were significantly related to IVR
completion.
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The age-specific multilevel models included all demographic variables excluding child age
and all parenting variables. Demographic behaviors did not generally differ between
respondents who completed and did not complete the IVR portion of the survey. There were
no statistically significant differences by caregiver or child demographic characteristics
between respondents who completed and did not complete the IVR section of the survey for
respondents who reported behaviors towards a focal child age 0 to 4 years (n = 870). Only
nativity significantly differed by survey completion behavior for respondents who reported
on a focal child age 5 to 12 years (n = 1933). After controlling for other demographic
characteristics and parenting behaviors, those caregivers who were born in the United States
were more likely to complete the survey than respondents born elsewhere (OR = 2.49, 95%
CI = [1.24, 5.02].
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For focal children 5 to 12 years (n = 1933), parenting stress, provision of physical needs, and
provision of supervisory needs did not significantly differ between respondents who
completed the survey and respondents who dropped out of the survey. Respondents who
reported on a focal child ages 0 to 4 years (n = 870) did not differ by parenting stress,
adequate provision of physical needs, knowledge of child location, or attention to
misbehavior. However, those respondents who self-reported higher levels of safe monitoring
of a focal child ages 0 to 4 during the past year (i.e. could often/always hear child when s/he
cries and respondent is out of the room) were 2.97 times more likely to complete the survey
than respondents who self-reported lower levels of safe monitoring (OR = 2.97, 95% CI =
[1.18, 7.51]).

Conclusions
Survey completion behavior for the IVR portion of the survey reflected patterns indicated by
previous literature assessing IVR use: initial and continuous dropout across the IVR survey
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items (Galesic et al., 2006; Kreuter et al., 2008). However, the dropout rate of 7% is on the
lower end of reported dropout rates for surveys using IVR technology (Galesic et al., 2006;
Tourangeau et al., 2002). While trends in dropout by item suggested potential bias may arise
due to differences between respondents who completed and did not complete the survey, the
vast majority of demographic and parenting variables did not significantly differ by survey
completion behavior.
For demographic characteristics, nativity stood out as a potential source of bias given that
respondents born in the United States were more likely to complete the IVR portion of the
survey than respondents born elsewhere, in both the full model and one age-specific model.
Past research suggests that multiple factors influence respondent survey completion (Galesic
et al., 2006; Tourangeau et al., 2002). While the survey was offered in both English and
Spanish, it is possible that language barriers presented foreign-born respondents with a
higher cognitive burden, contributing to respondent fatigue and survey drop-out (Bowling,
2005; Peytchev, 2009). While more research is necessary, it is also possible that foreignborn respondents with less familiarity and/or comfort with the use of IVR may have had
concerns about reporting on sensitive topics such as child maltreatment, even when their
confidentiality was assured.
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Overall, respondents with parenting behaviors associated with maltreatment were no more
likely to dropout during the IVR portion of the survey than other respondents in the full
model and most age-specific models. The lone exception involved respondents who reported
being more likely in the past year to often or always hear their young children (ages 0 to 4
years) when in another room when compared to their counterparts who reported they could
never or sometimes hear their children when in another room. While more research is
necessary, it is possible that the survey item could have influenced caregiver survey
completion behavior among those who could not hear their child by increasing their
awareness, thereby resulting in differential dropout behavior during the IVR portion
(Feldman & Lynch, 1988). One implication of this observed difference in survey completion
involves potentially lower estimates of supervisory neglect behaviors for caregivers with
young children aged 0 to 4 years. Alternatively, this finding could have resulted by chance
given the large number of comparisons conducted across the full sample and age-specific
models.
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Strengths and Limitations
The current study has several strengths. First, the study relied on a general population
sample of caregivers to assess actual child maltreatment behaviors. Standard survey
approaches have typically focused on measures of child abuse potential, perceived
maltreatment by service providers, or victim recall of childhood experiences, which limits
estimation of current rates of actual maltreatment behaviors (Wulczyn, 2009). The study
also surveyed a large sample of caregivers to provide sufficient power for the large number
of comparisons in this study. In addition, the study begins to address the need for innovative
approaches to obtain more accurate estimates of child maltreatment behaviors. The study
attempts to limit potential harm to respondents through the use of IVR methods in order to
minimize socially desirable responding and mandated reporting requirements. Finally, the
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use of mixed-survey modalities allowed for the use of responses to questions regarding
parenting behaviors obtained via CATI procedures to assess differential dropout rates during
the IVR section.
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The study also has several limitations that need to be addressed in future studies. First,
households without land lines were excluded from the survey, which likely resulted in the
under-coverage of (a) households without phones, whose members are typically
socioeconomically disadvantaged with limited health care access, and (b) cell-phone only
households, whose members are typically younger in age, Hispanic, not married, and renters
(Galesic et al., 2006). However, these limitations were balanced with a sampling design that
provided an efficient approach to targeting families with children in the general population,
and post-stratification adjustments were applied to correct for potential under-coverage.
Another potential limitation stems from the IVR technology, which required respondents to
have touch-tone phones to complete the IVR portion of the survey. This technology
potentially biases IVR completion toward younger populations (Beach et al., 2010).
However, we did not observe such bias in the bivariate and multivariate results, possibly due
to the small percent of respondents (0.7%) who did not have touch-tone phones. Finally,
respondents whose primary language was not English or Spanish (i.e., immigrant Asian
populations) were potentially excluded from the survey, thereby limiting the generalizability
of results to non-English and non-Spanish speaking populations.
With regard to measurement, we constructed the parenting stress variable using a validated
construct from the DDI (Straus & Fauchier, 2011); however, the internal consistency for this
scale is low due to the small number of items used to create this measure (Tavakol &
Dennick, 2011). In addition, parenting items for physical and supervisory need were
restricted to single-item constructs for this study due to the focus on non-reportable items
answered in the CATI portion of the survey. However, the use of a single-item was
preferable to a multi-item approach given the low internal consistency across items available
in the CATI portion of the survey for these constructs. Future studies should consider the
use of more robust indicators. Other risk factors associated with severe abuse or neglect
behaviors, such as caregiver mental health, also were not included in the current models
(e.g., Brown et al., 1998).
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Finally, the current study is unable to distinguish if differences in groups are due to
respondent reaction to the survey modality, survey fatigue, respondent comprehension of
items, or respondent reaction to questions of a sensitive nature. More research is needed to
determine the potential implications of demographic differences biasing child maltreatment
estimates. For example, the significance of nativity for IVR may be due a variety of
unmeasured factors, such as cultural differences related to response to an automated system,
cognitive burden associated with answering items in a non-preferred language, or
differential discomfort in responding to sensitive parenting questions. Moreover, future
studies can improve upon the current study design by randomly assigning participants to
complete CATI and IVR sections. This approach would allow direct comparison of dropout
behavior by modality and response to sensitive items.

Child Abuse Negl. Author manuscript; available in PMC 2015 October 01.

Kepple et al.

Page 14

Significance

NIH-PA Author Manuscript

Innovative survey methodologies are needed to obtain more accurate estimates of child
maltreatment, which are essential for better defining the scope of abuse and neglect and
expanding prevention efforts to populations overlooked by current surveillance systems
(Hamond, 2003). This study suggests that IVR methods may be appropriate to capture child
maltreatment behaviors within the general population in a way that minimizes potential bias
in self-reporting. Overall, survey completion behavior does not seem to be associated with a
systematic bias related to parenting behaviors with the possible exception of safe monitoring
behaviors for caregivers of children ages 0 to 4 years. While demographic differences were
not generally associated with survey completion behavior, further research is needed to
assess the appropriateness of this technology for use with populations that are diverse with
regard to factors associated with nativity, such as language use and cultural orientation.
Child welfare practitioners and researchers can benefit from further exploring such
methodological innovations to obtain more accurate estimates of child maltreatment
behaviors in the general population.
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Figure 1.

Caregiver completion by IVR survey item for (a) focal child ages 0 to 4 years (n = 947) and
(b) focal child ages 5 to 12 years (n = 2076).
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73.4

16.4

95.9

4.1

95.8

4.2

95.0

5.0

2.0 (0.7)

Weighted
% or
Mean (SD)

Analytic Sample
(n = 2803)

92.1

93.4

91.6

95.4

92.9

92.3

93.2

88.6

93.0

93.2

93.1

92.0

2.0 (0.6)

Weighted
% or
Mean (SD)

Complete
(n = 2614)

7.9

6.6

8.4

4.6

7.1

7.7

6.8

11.4

7.0

6.8

6.9

8.0

2.0 (0.8)

Weighted
% or
Mean (SD)

Incomplete
(n = 189)

1.94

2.86

3.61

0.01

0.22

−0.92

χ2/t
p

0.379

0.239

0.058

0.934

0.636

0.360
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3.91

Intercept (City-Level
Average)

1.02

  Male

1.64
1.00
1.60
1.57
1.10
1.10
0.98
2.26
1.20

    Non-Hispanic Asian

    Multi-racial

    Other

  Currently married/cohabit

  Unemployed

  HH Income ≤$40,000

  English Speaking Preferred

  US Born

  Number of children <13 yrs
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    10 to 12 years

  Warm Shelter
    (ref: Never/Sometimes)

  Parenting Stress

Parenting Characteristics

0.94

    5 to 9 years

  Age Group (ref: 0 to 4 yrs)

  Male

0.75

0.71

    Non-Hispanic Black

Child Demographic
Characteristics

0.90

    Hispanic

  Race/Ethnicity (ref: White)

1.00

  Age

Caregiver Demographic
Characteristics

Level 1 (Individual):

OR

Variable

[0.76, 2.59]

[0.58, 1.53]

[0.50, 1.12]

[0.93, 1.54]

0.82

1.51

0.94

0.74

1.20

2.25

1.09

1.09

1.52

1.55

0.99

1.70

0.69

0.90

1.03

1.00

4.42

OR

1.01

[0.63, 1.16]

[2.24,56.89]

CI

[0.60, 1.13]

[0.74, 3.06]

[0.55, 1.60]

[0.49, 1.11]

[0.93, 1.54]

[1.26, 4.01]**

[0.40, 2.60]

[0.61, 1.95]

[0.53, 2.26]

[0.83, 2.78]

[0.40, 6.00]

[0.34, 2.93]

[0.65, 4.43]

[0.26, 1.84]

[0.51, 1.60]

[0.65, 1.63]

[0.97, 1.04]

[0.44,44.84]

CI

Model 3: Full

[1.27, 4.04] **

0.85

11.28

OR

Model 2: Parenting

[0.39, 2.43]

[0.62, 1.97]

[0.53, 2.87]

[0.86, 2.87]

[0.41, 6.23]

[0.34, 2.94]

[0.63, 4.24]

[0.27, 1.90]

[0.50, 1.60]

[0.64, 1.61]

[0.97, 1.04]

[0.71, 21.58]

CI

Model 1: Demographics

Unit Specific Model of Respondent Characteristics Regressed on Survey Completion for Full Sample (n = 2803)
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p < .05

*

p < .01,

**

p < .001,

***

0.302

T
0.322

(SE)
(0.119) ***

0.97

    Not Applicable

Variance Components (τ)

1.30

    Often/Always

  Attention to Misbehavior
    (ref: Never/Sometimes)

1.58

1.70

0.85

0.93

OR

1.07

CI

    Not Applicable

T

OR

    Often/Always

  Safe Monitoring
    (ref: Never/Sometimes)

    Often/Always

  Knowledge of Location
    (ref: Never/Sometimes)

    Often/Always

  Healthy Food
    (ref: Never/Sometimes)

    Often/Always

Variable

(0.122)***

(SE)

[0.46, 2.05]

[0.69, 2.42]

[0.64, 3.93]

[0.65, 1.78]

[0.71, 4.09]

[0.33, 2.19]

[0.37, 2.36]

CI

0.311

T

0.87

1.20

1.36

1.33

1.37

0.89

0.73

OR

(0.121)***

(SE)

[0.38, 1.99]

[0.63, 2.32]

[0.49, 3.78]

[0.70, 2.56]

[0.54, 3.50]

[0.31, 2.55]

[0.27, 2.00]

CI

Model 3: Full
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