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Figure 2. Latency data from the three phases of the experiment: (a) baseline, (b) treatment, and (c) follow-
up.
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during baseline before positive routines was introduced. However, for Lucy’s baseline
days four and five, the child had developed a fever which likely contributed to shorter
latency scores. Additionally, the last two days of baseline data for Gabriel, his mother
allowed him to watch television for over an hour until he got sleepy. Therefore, by the
time the child was instructed to go to sleep, it was already very late and he was already
sleepy. Towards the end of Bryan’s treatment phase, particularly sessions 28 and 32,
latency scores became more variable. During session 28, the child indicated that he was
scared to sleep alone because he had experienced a nightmare the night before. During
session 32, Bryan’s mother did not follow any of the positive routines treatment
guidelines and received a fidelity score of 0. Nevertheless, latency appeared to decrease
after the implementation of the positive routines procedure for all four children. From
baseline to treatment, Lucy, Gabriel and Enzo demonstrated a 90.6%, 61.3%, and 91.2%
decrease in average latency. Bryan demonstrated a 40.1% decrease in average latency
when put to bed by his father and a 76.5% in average latency when put to bed by his
mother. The shorter latency times across participants were maintained at follow-up for
all participants except Bryan. However, Bryan only exhibited long latency times when
his mother was responsible for putting him to bed at follow-up (i.e., session 36 and
session 37) but not when his dad put him to bed (i.e., session 38). The hypothesis that the
implementation of the positive routines procedure would decrease the elapsed time
between the parent saying “goodnight” and the child being quiet and in bed (latency) was

supported in all four cases.
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Participant Baseline Treatment | Follow-up | Baseline to | Baseline to
Treatment | Follow-up
Lucy 30.5 29 5.8 90.6% 81.0%
decrease decrease
Gabriel 49.3 19.5 22.8 61.3% 54.7%
decrease decrease
Bryan 7.9 4.8 4.7 40.1% 40.4%
(with dad) decrease decrease
Bryan 17.8 4.2 44.6 76.5% 150.4%
(with mom) decrease increase
Enzo 8.7 0.8 0.2 91.2% 97.6%
decrease decrease

Table 3. Average latency (in minutes) and percent changes across phases for each child.

Parental Reinforcing Behaviors

The percentage of reinforcing behaviors exhibited by the parent participants
during the baseline, treatment and follow-up phases of the experiment are presented in
Figure 3. The percentage was calculated by dividing the number of times the parent
reinforced an instance of noncompliance by opportunities to reinforce and multiplying by
100. For example, if a child exhibited 10 instances of noncompliance during one session
and the parent reinforced 7 of these 10 instances, the parent would receive a score of 70%
for that session.

In general there is a slight decrease in the percentage of reinforcing behaviors
exhibited by parents from baseline to treatment. On average, Lucy’s parent reinforced
78.7% less of the noncompliance exhibited by Lucy in treatment when compared to
baseline. Gabriel’s parent demonstrated a 39.4% decrease in reinforcing behaviors, while
Bryan’s dad demonstrated a 36.9% decrease, Bryan’s mom demonstrated a 19.7%
decrease, and Enzo’s parent demonstrated a 28.4% decrease. Enzo’s parent showed more
variability in her data because, when compared to the other children, Enzo exhibited

lower levels of noncompliance; when the number is smaller, it is more sensitive to
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Figure 3. Percentage of reinforcing behaviors exhibited by parents during the three phases of the
experiment: (a) baseline, (b) treatment, and (c) follow-up.



percentages. Nevertheless, by the follow-up phase, Enzo’s parent showed the second
biggest improvement when compared to the other parents in the study, a 74.8% decrease
in average reinforcing behaviors.

Lucy’s parent, Gabriel’s parent, Bryan’s father, and Bryan’s mother demonstrated
a 58.7%, 25.2%, 82.2%, and 15.4% decrease in average reinforcing behaviors at follow-
up when compared to baseline. Therefore, the findings support the hypothesis that as the
frequency of noncompliant behaviors exhibited by the child decreases, the level of
parental reinforcing behaviors, those maintaining and/or reinforcing child

noncompliance, will also decrease.

Participant Baseline Treatment | Follow-up | Baseline to | Baseline to
Treatment Follow-up
Lucy’s 74.2% 15.9% 30.6% 78.7% 58.7%
parent decrease decrease
Gabriel 76.6% 46.4% 95.8% 39.4% 25.2%
parent decrease increase
Bryan’s dad 86.3% 54.8% 15.4% 36.9% 82.2%
decrease decrease
Bryan’s mom 82.7% 66.4% 70.0% 19.7% 15.4%
decrease decrease
Enzo’s 83.9% 60.0% 20.8% 28.4% 74.8%
parent decrease decrease

Table 4. Average percentage of reinforcing behaviors and percent changes across phases for each parent.
To further evaluate the relationship between the change in the child’s behavior
and the change in their parent’s behavior, correlational analyses were conducted using
using Spearman’s rank correlation. Spearman’s rank correlation is a non-parametric
statistical test that provides a measure of correlation between ranks (McClave & Sincich,
2006). A positive correlation between the pairs of ranks is characterized by a positive rs.

Likewise, a negative correlation between the pairs of ranks is characterized by a negative
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1;. Although nonparametric tests generally suffer from the problem of having low power,
they are not bound by the same assumptions and rules of parametric statistical tests and
are useful when dealing with small samples. The correlation between the average change
in the level of child noncompliance from baseline to treatment and the average change in
engagement in reinforcing behaviors from baseline to follow-up was calculated. This
correlation was not significant (rs[5] <.90, 0=.05). The experiment looked at the change
from baseline to follow-up because the parent’s behavior is presumably under the control
of the experimenter during the treatment phase. Nevertheless, the correlation between the
average change in the level of child noncompliance from baseline to treatment and the
average change in level of parental reinforcing behaviors from baseline to treatment were
also calculated. This correlation was significant (r;[5] > .90, a=.05).
Outliers

Many factors can contribute to outliers in behavioral data aside from human error.
Because outliers can result from naturally occurring behavioral phenomena (e.g.,
spontaneous recovery after extinction), they were not excluded from the behavioral
graphs. However, because they significantly affect and skew averages, they were
excluded when calculating average levels of noncompliant behaviors, average latency,
and average level of parental reinforcing behaviors. Outliers were detected in frequency
of noncompliant behaviors exhibited by Lucy (treatment day 3), Gabriel (follow-up day
1), Bryan (treatment day 15) and Enzo (baseline day 1, baseline day 3, and treatment day
3). Lucy and Enzo’s outliers during treatment are likely a result of a spontaneous
recovery since the positive routines treatment has an extinction component to it.

Gabriel’s outlier is likely a result of that the recording for that night cut off before the
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child was in bed and quiet for at least 30 minutes. Therefore, there is the high possibility
that the child exhibited more bedtime noncompliance than recorded. Bryan’s outlier is
likely a result of his mother’s fidelity score of 0 on that given day.

Outliers were also detected in the percentage of parental reinforcing behaviors.
Two outliers were detected in the percentage of reinforcing behaviors exhibited by
Lucy’s parent (baseline day 5 and treatment day 13) and Enzo’s parent (baseline day 5).
No other outliers were detected in the other parents’ data. Lastly, outliers were detected
in latency data for Lucy (treatment day 3) and Bryan (treatment days 9, 11, 14, 15).
Treatment Fidelity

In calculating correlations between treatment fidelity scores and (1) frequency of
noncompliance exhibited by the child, (b) latency, and (c) parental engagement of
reinforcing behaviors during treatment and at follow-up, Spearman’s rank correlation was
utilized. Tests assessing the correlation between treatment fidelity scores and magnitude
of change in average noncompliance from baseline to treatment and baseline to follow-up
was found to be significant (r;[5] > .90, a =.05). Tests assessing the correlation between
treatment fidelity scores and magnitude of change in average percentage of parental
reinforcing behavior from baseline to treatment and baseline to follow-up were found not
to be significant (rs[5] <.90, a =.05). Likewise, tests assessing the correlation between
treatment fidelity scores and magnitude of change in latency from baseline to treatment
and baseline to follow-up were found not to be significant (r;[5] < .90, a =.05).
Therefore, the findings support the hypothesis that the higher the parent’s average
treatment fidelity score, the bigger the improvement he/she will observe in their child’s

behavior. Interestingly, however, the findings did not support the hypotheses that the
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higher the parent’s average treatment fidelity: (a) the bigger the change in the percentage
of noncompliant behaviors they reinforced during treatment when compared to baseline,
and (b) the bigger the change in the percentage of noncompliant behaviors they
reinforced during follow-up when compared to baseline.
Discussion

The findings of the present study validate previous studies’ findings on the
effectiveness of the positive routines treatment. The hypothesis that the implementation
of the treatment would result in decreasing the frequency of bedtime noncompliant
behavior exhibited by the children, as well as latency, seems to have been strongly
supported by parents who, on average, had medium to high treatment fidelity. Even in
the one case where treatment fidelity was extremely low (i.e., Gabriel), a decrease in
latency was still evident. Moreover, the study supports previous findings that the
decrease in bedtime noncompliant behaviors is maintainable months after treatment has
ended; however, only if treatment fidelity was initially high on average. From a
theoretical perspective, both classical and operant conditioning may have facilitated
treatment efficacy. “From a classical conditioning framework, the unconditioned
stimulus is the physiological state associated with sleep deprivation produced by setting
the initial bedtime later than the average time of sleep onset during baseline” (Piazza &
Fisher, 1991, p. 137). From an operant perspective, the procedure does have an
extinction component to it. During baseline, the parent was more likely to reinforce
instances of noncompliant behaviors exhibited by the child. However, during treatment,

if noncompliance occurred, parents were instructed to “ignore” or “not give in.”
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The present study is unique in that it contributes to the literature of bedtime
tantrums in demonstrating objectively how the behavior of the parent changes as a
function of change in the child’s behavior at bedtime. Moreover, it looks more closely at
treatment fidelity and how it influences changes in behavior and latency from baseline to
treatment and from baseline to follow-up. Results showed that level of treatment fidelity
was correlated with the average decrease in frequency of noncompliant behaviors
exhibited by child participants both at treatment and follow-up. It was not correlated
with parental reinforcing behaviors or latency. One reason may be that it is still possible
to receive a somewhat high treatment fidelity score and simultaneously and inadvertently
reinforce problem behavior. Another possible explanation may be that certain guidelines
of the treatment protocol may be more important than others in reducing bedtime
noncompliance (e.g., observing signs of sleepiness versus reinforcing completion of
activities in routine). Notably, it may also be that parents find it extremely difficult to not
“give in” to their children’s demands, especially when it results in immediate
gratification, whereas instructions and feedback from the experimenter are not received
until the following day. Behavioral research has continuously shown that the more
immediate the consequence, the more effective it is in modifying behavior. However,
because the positive routines treatment takes into account the biological aspect of sleep,
children may be less inclined to exhibit noncompliant behaviors because they are already
sleepy. Therefore, if the parent does not consistently follow the treatment guidelines
perfectly, the routine may still be effective in reducing the level of noncompliant
behaviors exhibited by the child even if it may not necessarily have as much of a

dramatic effect on decreasing parental reinforcing behaviors. Nevertheless, the positive
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routines treatment was still effective in reducing the percentage of noncompliant
behaviors the parent reinforced.

Additionally, it was found that the bigger the improvement in the child’s behavior
in treatment, compared to baseline, the bigger the improvement in the parent’s behavior
at the same time (baseline to treatment). Unfortunately, this relationship did not hold true
when the experimenter tested the correlation between the change in level of
noncompliance from baseline to treatment and the change in level of reinforcing
behaviors from baseline to follow-up. One possible reason for this discrepancy is that
there were significantly few data points for follow-up than for treatment. For instance,
Bryan’s father only had one data point at follow-up. Moreover, Bryan’s data show an
increase in average latency from treatment to follow-up and a very slight increase in
average parental reinforcing behaviors from treatment to baseline. His mother noted that
she decided to go back to school after treatment ended and “gives in” more to her child’s
demands at bedtime because she feels “guilty”” about having less time to spend with him.
Future Directions

Future studies should look specifically at the positive routines treatment
guidelines. A component analysis could be done to determine which of the guidelines are
more fundamental in the efficacy of the positive routines treatment.

Limitations

One possible limitation of this study is the extent to which extraneous variables
influenced the data. Because the study took place in home settings, the behavior of the
child and the parent could have been influenced by a number of factors that were not

accounted for (e.g., visiting guests). Another limitation is the fact that Bryan had two
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parents implementing the routine, whereas the other children only had one parent. Bryan
having two parents involved in the study meant that one participant in this delayed
multiple baseline study had a fundamentally different condition than the rest of the
participants in the study. Involving both parents was not the intent of the experimenter.
Initially, it was the father who was going to implement the routine; however, shortly after
the study began, his job required him to travel more often leaving the mother responsible
for carrying out the bedtime routine on certain days. A third limitation was the use of
only audio-recorders. Although much of the interactions between the parents and the
child were audible (e.g., conversations and kisses) and some inaudible interactions (e.g.,
hugs) were alluded to verbally, it was impossible for the experimenter to count every
instance of interaction between the parent and the child. Smiles, frowns, touch, or simple
eye contact which are known to be reinforcing, may have been missed. Video recorders
could have helped solve this limitation; however, parents might have found this solution
to be extremely intrusive. A fourth limitation of the present study is that the data are
discontinuous. Because most parents do not enforce bedtimes on the weekends (Friday
night and Saturday night), data were not collected these days. Moreover, even on days
when data should have been collected, sometimes parents did not turn on the recorders.
This was particularly true for Gabriel’s parent. Reasons included: (a) not having charged
the audio-recorder in time, (b) coming home late and the child falling asleep in the car,
and (c) going on an impromptu vacation. A fifth limitation of the study was the use of
such a small sample size. Recruitment was extremely difficult for this study; therefore, a
small sample size of four children was used. Although small sample sizes are extremely

common and well-accepted in behavior analytic research, the use of such a small sample
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size meant the required use of nonparametric statistics, which are less powerful and more
susceptible to Type I error than parametric statistics. Moreover, because the four families
were recruited from the same area (i.e., South Florida), they were all ethnically
homogenous; they were all Hispanic. A sixth and final limitation is in regard to the
latency measure. Each child had a different routine and the amount of time the routine
took depended on more than just treatment fidelity. For example, if one activity was a
drink before bed but the child was not thirsty on a given night, this would not mean that
the child was more or less compliant or that the parent was less effective in implementing
the treatment. Moreover, if the bedtime story read to them one night was longer than the
bedtime story read to them on another night, this would unreasonably affect latency for
that night. Because each child either had a bedtime story or prayer at the end of their
routine and each child showed more noncompliance after being put to bed than before,
the point at which that activity (i.e., bedtime story or prayer) ended was considered the
“starting point” for latency calculations. However, it is very possible, and likely, that
noncompliant behaviors extending bedtime were exhibited before that point.
Conclusion

Despite the limitations, the current study contributed to the vast literature not only
on how parent’s can modify their child’s behavior, but more importantly, it examined the
effect of the child’s behavior on the behavior of the parent using a significantly more
objective approach than have been traditionally used. Anecdotally, parents of the
children all reported a high degree of satisfaction with their child’s improvement in
behavior. This is important for two reasons. First, parents reported that they learned how

to manage their child’s noncompliance at bedtime more effectively. More importantly is
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that for Gabriel, there was really no decrease in noncompliance. This emphasizes the
importance of observing and collecting objective data, particularly since data on the
behavior of parents and caretakers are particularly rare in the sleep literature. With the
use of objective data, it is easier to acknowledge the reciprocity in behavioral problems
and the procedures used to eliminate them. Recognition of these back-and-forth
relationships provide a basis for understanding early social development and parent-child

interactions.
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Appendix A: Informed Consent

52



FIU

T
FLORIDA INTERNATIONAL UNIVERSITY
Miami’s public research university

CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Title: Interactions at Bedtime: A Bidirectional View of Noncompliant Bedtime
Behavior

We would like you and your child to be in a research study. The investigator of this
study is Desiree Espinal and she is a graduate student at FIU. The study will include
about four preschool children exhibiting bedtime refusal behaviors and their parents. The
study will require about two hours each weeknight around bedtime for two to three
nonconsecutive months. Baseline will take place over a one to two week period, while
the treatment phase is expected to last six to eight weeks during the last two months of
the school year. Follow-up is expected to take place once the next school year has started
(approximately two and a half months later) and is to last one week. The study intends to
(a) decrease the time it takes the child to go to bed after being instructed to do so
(latency), (b) decrease the children’s frequency of bedtime noncompliant behaviors, and
(c) shed light on the interactions at bedtime.

During the pre-experiment phase, you will be interviewed by the experimenter. You
will be asked to report on the number of nights the child engages in bedtime
noncompliance during a typical week, what types of noncompliance behaviors the child
exhibits, questions regarding how you respond to these behaviors, and desired bedtime.
Furthermore, investigators will inquire about your child’s medical history (including
medications), clinical diagnoses, as well as family structure. If your family meets the
inclusion criteria, you will be explained how positive routines work and how it should be
implemented. Furthermore, you will be explained how and for how long data is to be
collected and if you are willing to comply. If you are, you will be given a 10-question
quiz in order to ensure that they completely understand the intervention and general
behavior modification concepts.

During the baseline phase, if selected to continue on, we will ask you to continue doing
whatever you normally do when their child does not comply at bedtime to give
investigators an idea of the factors involved in your child’s bedtime refusal. Treatment
will be provided if no improvement is seen in your child’s behavior.

During the treatment phase, you and the researcher will select ideal bedtimes for each
child, based on when he or she naturally fell asleep. You will be told to construct a
“positive routine” from four to seven activities lasting no longer than a total of 20
minutes and instructed to praise their child after each activity in the routine. At the
completion of all four to seven activities, you are to instruct your child to go to sleep. If
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at any time after the completion of the routine your child begins to engage in
noncompliant behaviors, you are to place the child back in bed, saying firmly, “The
routine is over; it is time for bed!” After week one, the positive routine will begin five to
ten minutes earlier each week so that by the beginning of week five, the routine is
completed at the time you and the investigator had originally attempted to establish as
bedtime. At the end of the treatment phase, the investigator will remind you that
treatment has officially ended but she will follow up in about two to three months.

During follow-up, the investigator will check to see the progress of the child. At this
time, you will resume data collection as before for one week.

There are no known risks related to the surveys. You may skip any questions that you do
not want to answer. If you feel discomfort at any time you may ask to take a break.
There is no cost or payment to you or your child as a subject. Your help will give us
information about the factors contributing to bedtime noncompliance. In addition you
may learn about new ways to help your child.

A random number, not your names, will identify your data. All of your answers are
private and will not be shared with anyone unless required by law. The results will be
presented as a group at conferences and in a paper.

You may ask questions about the study at any time. If you choose not to continue in the
study no one will be upset with you.

If you would like to know more about this research after you are done, you can contact
me, Dr. Most, at 305-305-3053. If you feel that you or your child were mistreated or you
have questions about your rights as a volunteer in this research study you may contact Dr.
Patricia Price, the Chairperson of the FIU Institutional Review Board at 305-348-2618 or
305-348-2494.

If you have had all of your questions answered to your liking and you would like to be in
the study, sign below. Your signature also indicates that you will allow your child
to be in the study.

(Print child’s name)

Signature of Participant Date

I have explained the research procedure, subject rights and answered questions asked by
the participant. I have offered him/her a copy of this informed consent form.

Signature of Witness Date
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Appendix B: Measures

1. Sleep Interview

2. Positive Routines Comprehension Quiz
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Sleep Interview

Child’s Name: Child’s Age: years months

Today’s Date:

Child’s Developmental, Medical and Psychiatric History

1.

Has your child ever been diagnosed with any developmental delay? Yes  No
. If yes, please specify:

Has your child ever been diagnosed with any medical, psychological, and/or
behavioral disorders? Yes ~ No . Ifyes, please specify:

Is your child currently taking any prescription/psychoactive medications
(including medications used for sleep)? Yes ~ No . If yes, please specify:

History of Current Sleep Problems

1.

Does your child ever protest bedtime? Yes ~ No . If yes, how often does it
occur?  dailyor  times aweek or _ times a month.

About how long do these protests last?

Aside from protests (e.g., crying, calling out, arguing), what (if any) other
noncompliant behaviors does your child engage in once instructed to go to bed?

Have you made past attempts to treat your child’s noncompliance at bedtime? Yes
~__No . Ifyes, how have you attempted to solve the problem?

Do you anticipate any bedtime noncompliance tonight? If so, what kind of
noncompliance would be typical?
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Bedtime

1. Does your child have an establish bedtime? Yes =~ No  If yes, what time?

2. Around what time does your child naturally fall asleep?

3. Does your child complain that he or she is not tired at his or her usual bedtime?
Yes  No . Ifyes, howoften?  dailyor  timesaweekor  timesa
month.

Habits and Routines

1. Who is responsible for getting the child to bed? . Who is responsible for
waking the child in the morning?

2. What activity, or activities, is the child usually engaged in right before bedtime?
(e.g., watching television)

Sleep Environment

1. Where does the child typically fall asleep? (e.g., parents’ bed, couch, his/her own
bed)?

2. Where and with whom does the child sleep?

Parental Soothing Strategies

1. If your child protests at bedtime, how are protests handled?

2. Does your child ever ask you to join in your bed? Yes  No . Ifyes, how
often does this occur?  times a week or _ times a month. How have you
responded?
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3. Does your child ever request a room search (e.g., under the bed, in the closets)

prior to or shortly after going to bed? Yes ~ No . Ifyes, how often does
your child request this?  times amonth or _ times a week.
Comments:

4. How you ever sat with your child to calm him or her to get to sleep? Yes  No
. Ifyes, how often has this occurred?  times a monthor  times a week.
Comments:

5. What other soothing behaviors do you engage in to help your child go to sleep?
(e.g., nursing/feeding child, holding/rocking the child to sleep, medicating the
child)

Child’s Behavioral Signs of Sleepiness

Check all that apply:
"1 Rubs eyes
More active
Whining
Crying
Clings to parent
Other (please specity):

[ I O B B B O

Any further comments about your child’s sleep...
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Positive Routines Comprehension Quiz

. What happens to a behavior when it is reinforced?

. When should reinforcement occur (relative activity completion)?

a. At the end of the chain.

b. In the morning after the child has woken up.

c. Immediately after compliance with each activity in the chain.

True or False: Reprimands can function as a reinforcer.

. Which of the following is/are NOT (a) guideline(s) that must be followed when
implementing Positive Routines?
a. Ending all stimulating and enjoyable activities in which your child is
engaged (e.g., television).
b. Observing your child for signs of sleepiness.
c. Rapidly fading the starting time of the chain back from the natural time
the child goes to sleep to the time you prefer.

. An example of appropriately fading the starting time of the chain is...

a. starting the chain earlier every night regardless of whether the child
appears sleepy or not

b. gradually starting the chain earlier as sleepiness becomes apparent

c. starting the chain so that it ends at the time you want the child to go to
sleep from the beginning

. If your child exhibits noncompliance during the routine, what should be done?

True or False: Praise should follow compliance with every activity within the
chain.

The child getting in bed should be reinforced...
a. with praise only
b. with praise and a bedtime story
c. initially, with the parent sleeping in bed

. Which types of activities should be included in the Positive Routines?
a. Self help activities that prepare the child for bed.
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b. Stimulating activities (e.g., watching TV, playing video games or board
games with parent).
c. Activities that have been resisted by the child in the past.

10. True or False: It is not necessary to reinforce the child’s sleeping behavior by
providing praise when the child wakes up the next morning.
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Appendix D: Recruitment Flyer
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BediiMe BLyeS?

-

{ % .'.

THePe < Heuplll

1. Do you have a child who exhibits popcomphiance at bedtime?
@ Stalling or making excuses @ Leaving the bedroomy @ Physical aggressiop (e.g. throwing objects,
hitting) @ Protesting (e.g. arguing, cryipg, callipg out) @ lgnoring instructions to go to bed

L Do you five in Miami Dade Coupty, FL?
3. Are you are willipg to participate ip a research study?

If you've answered ves to all, please contact Desiree Espinal at (305) 791-6938 or despi007 @ fin.edu

The aims of the study are: (a) to reduce noncompliance at bedtime, (b) to reduce the time it takes the
child to go to bed after being instructed to do so, and {c) to stady the interactions taking place.

The child must:
* BedtoT7 years old
* Exhibit bedtime refusal behaviors at least 4 days in a typical week
* Not be diagnosed with any psychological or medical disorders

* Not be diagnosed with any developmental delays

FLORIDA INTERNATIONAL UNIVERSITY (Miami FL)
IRE APPROVAL NUMBER 011411.0
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