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Purpose: Behavioral sleep problems are highly common in early childhood. These sleep 

problems have a high tendency to persist, and they may have deleterious effects on early brain 

development, attention, and mood regulation. Furthermore, secondary effects on parents and 

their relationship are documented. Negative parental cognition and behavior have been found 

to be important influencing factors of a child’s behavioral sleep problems. Therefore, in the 

current study we examined the acceptance and efficacy of a newly developed Internet-based 

intervention program called Mini-KiSS Online for sleep disturbances for children aged 6 months 

to 4 years and their parents.

Patients and methods: Fifty-five children (54.54% female; aged 8–57 months)  suffering 

from psychophysiological insomnia or behavioral insomnia participated in the 6-week online 

 treatment. Sleep problems and treatment acceptance were examined with a sleep diary, 

 anamnestic questionnaires, a child behavior checklist (the Child Behavior Checklist 1.5–5), 

and treatment evaluation questionnaires.

Results: The evaluation questionnaires showed a high acceptance of Mini-KiSS Online.  Parents 

would recommend the treatment to other families, were glad to participate, and reported that they 

were able to deal with sleep-related problems of their child after Mini-KiSS Online. Parental 

behavior strategies changed with a reduction of dysfunctional strategies, such as staying or 

s oothing the child until they fell asleep, allowing the child to get up again and play or watch TV, 

or reading them another bedtime story. Frequency and duration of night waking decreased as 

well as the need for external help to start or maintain sleep. All parameters changed  significantly, 

not only in the questionnaires but also in the sleep diary.

Conclusion: Mini-KiSS Online is shown to be a highly accepted and effective treatment to 

change parental behavior and reduce behavioral sleep problems in early childhood.

Keywords: insomnia, childhood, behavioral insomnia of childhood, online treatment, parental 

behavior

Introduction
Sleep problems, such as bedtime resistance or frequent night waking, are highly 

 common in young children. During the first years, the prevalence rate of sleep problems 

amongst children is between 9% and 54.2%.1–6

Etiological factors for sleep disturbances in early childhood are the absence of a 

self-soothing competence of the child and parent–child interaction, such as nursing, 

rocking, or comforting to sleep, as well as co-sleeping.2,7–10 Furthermore, negative 
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parental cognition seems to have a significant influence 

on child sleep behavior and may be responsible for sleep 

problems. Parental cognition with regard to difficulties in 

limit-setting is associated with a poor sleep quality of the 

child,11 even if these cognitions are assessed prenatally, as 

shown by Tikotzky and Sadeh.12

Several studies have shown that sleep problems in infancy 

may persist after 2–3 years13 and become chronic.4,9,14,15 This 

risk also exists for 8-month-old children.6 Moreover, it has to 

be considered that disrupted and disturbed sleep has deleterious 

effects on early brain development, memory consolidation and 

learning processes,16–18 attention, and behavior and mood regu-

lation, especially at this young age.3,19–21 Several studies have 

documented not only effects on children, but also secondary 

effects on parents – mostly on mothers in the form of maternal 

depression7,9,22–26 – and on the parental relationship.1,3,27,28

Given the high impact of sleep disturbances on children 

and parents, early treatment is necessary for the healthy 

development of the child and parental health. Three-quarters 

of parents would like to change their child’s sleep.29 Parents 

mostly seek help from primary care providers.30 Although 

some pediatricians are confident in their ability to manage 

sleep problems, such as insomnia or nightmares, they do not 

have the time to provide effective treatment.30–33

In the last decades, a number of onsite treatment strate-

gies for infants and toddlers concerning bedtime resistance, 

problems falling asleep, as well as night waking have been 

developed and show high acceptance and efficacy.26,27,34,35 

In general, sleep-specific parental education consists of 

two components: first, cognitive components, ie, modify-

ing the expectations, interpretation, and emotion regarding 

the child’s sleep-related behavior, needs, and reactions; 

second, behavioral components, ie, modifying the child’s 

responses in order to influence the child’s learned reactions, 

expectations, and behavior.27,35 The amount of face-to-face 

interventions available for parents with young children is 

limited; in contrast, the Internet has become a widely used 

resource for parents. About two-thirds of a community 

sample use the Internet to find health-related information.36 

In recent years, a growing number of studies have shown that 

the Internet can be effectively used for the assessment and 

treatment of various medical and behavioral problems 37–41 as 

well as adult sleep disorders,42,43 especially insomnia.44 Only 

recently, Mindell and colleagues used parental education and 

additional bedtime routines provided via the Internet in a 

study assessing mild to moderate sleep-disturbed infants and 

toddlers.45 The online feedback included a single normative 

comparison of the child’s sleep to other children and brief 

customized advice on how caregivers can help their children 

to sleep better at night. The bedtime routine consisted of three 

steps over 2 weeks, including a bath, a massage, and quiet 

activities. Significant improvements were observed in sleep 

onset latency, sleep continuity, and mothers’ confidence in 

managing their child’s sleep.45

There is an increasing demand to evaluate the process of 

therapeutic change and to discover central mechanisms of 

change in therapeutic effectiveness research.46–50  Therefore, 

we explored parental perception of their child’s sleep 

improvement during treatment.

To our knowledge, there is no evaluated online treat-

ment available in the German language that provides 

scientifically based information and behavior strategies for 

parents. The overall objective of the current study was to 

examine the acceptance and efficacy of a newly developed 

Internet-based intervention for sleep disturbances for chil-

dren aged 6 months to 4 years and their parents. Therefore, 

we adapted the Mini-KiSS treatment, creating an online 

version according to the criteria of the American Academy 

of Sleep Medicine.26,51

We hypothesized that the treatment (1) would be well 

accepted, (2) would improve the sleep of infants and tod-

dlers, and (3) that parents would be more able to overcome 

difficult sleep-specific situations.

Materials and methods
Participants
Overall, the parents of 55 children aged 6 months to 4 years 

suffering from psychophysiological insomnia or behavioral 

insomnia (limit-setting sleep disorder or sleep onset associa-

tion disorder) participated in this study. Participants were 

recruited through sleep laboratories and pediatric centers 

in Germany and an article published in a popular parent 

magazine in Germany. Children were excluded if there were 

reasonable suspicions for physical sleep problems on the basis 

of the anamnestic questionnaire (eg, related to breathing). 

One hundred and twenty families ordered information about 

the online treatment, 52 families applied for it, two of them 

participated as single mothers, three of them participated with 

twins or siblings. The age of the 55 children (54.54% female) 

ranged from 8 to 57 months with a mean age of 19.29 months 

(standard deviation [SD] = 10.62). 27.3% were aged between 

6 and 12 months, 56.4% aged between 13 and 24 months, 

and 16.4% aged between 24 and 60 months. See Table 1 for 

demographic information of the parents.
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Classification of sleep disorders
The inclusion criteria for the study were a parent-identified 

sleep problem (behavioral insomnia or  psychophysiological 

insomnia) or sleep disorders according to Gaylor and 

 colleagues with respect to the child’s age.52 Thus, sleep 

onset insomnia is defined as sleep onset latency of more 

than 30 minutes for children from 12 to 23 months of age 

and as sleep onset latency of more than 20 minutes for chil-

dren of 24 months and older. In addition, according to Gay-

lor et al, the presence of one parent or multiple refusals to 

go to bed are factors for diagnosing sleep onset insomnia.52 

To diagnose sleep maintenance insomnia, subjects aged 12 

to 23 months need to wake up at least twice ($10 minutes) 

after sleep onset; subjects of 24 months and older need to 

wake up at least once ($10 minutes), with a minimum of 

20 minutes in sum for the whole night. According to Gay-

lor et al, sleep disorders are diagnosed when symptoms of 

sleep onset insomnia or sleep maintenance insomnia occur 

at least twice a week.52 All these sleep problems had to 

persist over a minimum period of 6 weeks.

In this study, the criteria according to Gaylor et al were 

expanded for children up to 23 months of age so that chil-

dren under the age of 12 months could be included.52 The 

majority of children in this study were affected by sleep 

maintenance insomnia (N = 27; 49.1%), whereas a minority 

were affected by sleep onset insomnia (N = 3; 5.5%). Fifteen 

children (27.2%) were affected by both kinds of insomnia. 

The remaining ten children (18.2%) were affected by sleep 

difficulties according to parental reports, but did not fulfill 

the criteria according to Gaylor et al.52

Measurements
All measurements were completed by the parents before and 

after treatment. They were instructed that responses should 

be made consistently by the same parent. Families accessed 

the measurements and online intervention from their home 

computer via a free-standing study website. Parents were 

provided with an individual password to access treatment.

Anamnestic questionnaire (Mini-KiSS  
Online Questionnaire)
The anamnestic questionnaire (Mini-KiSS Online Question-

naire) was constructed to investigate demographic (eg, age, 

sex, occupation) and diagnostic information (eg, amount/

duration of night waking, sleep onset latency), sleep hygiene 

factors (eg, child watches TV in bed), as well as parental 

behavior regarding sleep situation (eg, “What do you do if 

your child refuses to sleep?”). The questionnaire consisted 

of eleven sections (information about the child, family, sleep 

environment, sleep onset situation, night waking, parental 

behavior, situation in the morning, daily behavior of the 

child, recent life events, stress during pregnancy, regulation 

and temperament of the child). In sum, the questionnaire was 

based on 44 items. This questionnaire was used to diagnose 

sleep disorders and evaluate parental behavior changes before 

and after the Mini-KiSS Online treatment.

Sleep diary
A sleep diary was implemented in accordance with recom-

mendations of the German Society of Sleep Medicine;53 

it included components such as the sleep onset situation 

(duration of the going-to-bed ritual, use of parental support 

to fall asleep, time of going to bed, time of turning off the 

light, sleep onset latency) and the sleep maintenance situ-

ation (frequency and duration of night waking, if parents 

had to get up, if child needed external support or aliment 

to maintain sleep), nocturnal feeding procedures, overall 

night-time sleep duration, co-sleeping, waking time in the 

morning, use of medication, time and duration of daytime 

sleep, and information about special events. All diaries were 

completed over a period of 2 weeks.

Child behavior checklist (CBCL 1.5–5)
The Child Behavior Checklist 1.5–5 (CBCL 1.5–5) by 

 Achenbach and Rescorla was used to evaluate the sleep 

behavior of the children.54 This questionnaire refers to 

the last 2 months and consists of 99 items allocated to 

seven subscales (sleep problems, emotionally reactive, 

Table 1 Demographic variables of the parents

Variable Mothers  
(N = 52)

Fathers  
(N = 52)

Age, (years)
 range
 Mean (SD)

22–41
32.17 (4.36)

25–60
35 (6.34)

Education, (number of persons)
 Secondary general school
 Intermediate school
 Grammar school
 University
 Unknown

6
12
14
20
0

6
14
8
20
4

Employment, (number of persons)
 Unemployed (intended)
 Unemployed (unintended)
 Part time 
 Full time
 Unknown

30
2
16
4
0

0
0
2
49
1

Abbreviations: N, Number; SD, Standard Deviation.
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anxious/depressed, social withdrawal, somatic complaints, 

attention problems, and aggressive behavior). Seven items 

make up the “sleep problems” standardized subscale.

Treatment evaluation questionnaires (TEQ)
To evaluate the acceptance of all contents of the Mini-KiSS 

Online treatment, we constructed session-specific TEQ. 

These questionnaires were constructed with regard to three 

areas: first, to assess the acceptance of the specific contents of 

each treatment session; second, to provide an overall evalu-

ation of the last session; finally, to evaluate the complete 

treatment. Parents rated on a five-point Likert scale (1 = was 

completely helpful for me; 2 = was rather helpful for me; 

3 = I don’t know; 4 = was rather not helpful for me; 5 = was 

not at all helpful for me). The TEQs contained a free com-

ment field at the end of the questionnaire. All questionnaires 

were collected after treatment.

Procedure
After the initial contact, families received a brief overview 

of the Mini-KiSS Online treatment as well as online ques-

tionnaires and materials. After signing an informed consent, 

families completed the CBCL 1.5–5, Mini-KiSS-Online 

Questionnaire, and sleep diaries over a 2-week period 

(premeasurement) until the first session of the Mini-KiSS 

Online treatment. The treatment sessions consisted of written 

information, including instructions for duties and responsi-

bilities, or further materials (as described below). All of the 

sessions were uploaded to a personal account on a weekly 

basis and were available for download during the entire treat-

ment time. Families were given access to their online desk 

with a personalized username and password. Parents were 

autonomously responsible for downloading and working on 

the treatment sessions according to the written  instructions. 

After the 6-week treatment, families were requested to 

proceed with the follow-up measurement with the same 

online questionnaires and sleep diaries.  Standardization of 

the procedure was ensured by the use of standard emails for 

all contacts between the Mini-KiSS Online team and the 

participating families.

Content of Mini-KiSS Online treatment
Mini-KiSS Online was developed on the basis of the onsite 

treatment Mini-KiSS as a bibliographic intervention program 

with cognitive-behavioral and imaginative strategies.26 The 

audience is parents of children aged from 6 months to 4 years 

with behavioral sleep problems. The program contains six 

treatment sessions, so that parents are able to implement 

 strategies in small steps over a period of 6 weeks. Each 

treatment session involves a sleep educational and parental 

behavioral part. A brief overview of the six treatment sessions 

is shown in Table 2. All contents are presented in a written 

format, conveniently designed as a workbook to record 

behavior plans and other exercise-related summaries. To 

implement sleep strategies, parents are provided with addi-

tional material: (1) a stuffed leopard is used to adopt hypno-

therapeutic strategies such as imagination and breathing in an 

appropriate way for children; (2) short, calm bedtime stories 

are dispensed for daily use to allow observational learning 

for the children; (3) imaginative exercises are uploaded in 

audio format for the parents. Mini-KiSS Online treatment 

aims to inform parents about healthy and disrupted sleep 

behavior, to reduce negative cognition about children’s sleep 

problems, to improve sleep hygiene and parental educational 

competence, to implement relaxation strategies for parents 

and children, and to adopt adequate problem-solving strate-

gies for sleep-related problems.

Statistical analysis and hypothesis
All data analyses were performed with PASW (v 19.0; SPSS 

Inc, Chicago, IL). Gaussian distribution was tested via a 

Kolmogorov–Smirnov test. If Gaussian distribution was 

not given for metric mean values, a Wilcoxon test was used 

instead of a t-test, and a Friedman test instead of an analysis 

of variance. Nonmetric mean values were analyzed with a 

Chi-square test. The fixed significance level was α = 5%. In 

an efficacy subset analysis, patient data are often excluded 

from the analysis. Potential bias can be introduced by such 

exclusions and can increase the probability of type I errors. 

Therefore, we used the intent-to-treat method for all the 

pre- and post-calculations as a sufficient condition to obtain 

complete data on all subjects.55 In an intent-to-treat design, 

all patients are included, irrespective of whether the patient 

is still receiving or complying with the assigned treatment.

First, we expected that the TEQ would show high accep-

tance and compliance. Second, we hypothesized that sleep 

latency, night-time disruption, and night waking captured by 

the sleep diary and by the CBCL 1.5–5 would be reduced. 

Third, it was assumed that the parental behavior evaluated by 

the Mini-KiSS Online Questionnaire would improve when 

comparing the pre- and postmeasurements.

Results
From the N = 52 parents with their 55 children starting the 

online treatment, N = 28 completed the postmeasurements. 

Follow-up data are not available yet. Analyses show that 
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families who completed the postmeasurements and families 

who dropped out did not differ in the following assessments: 

age and gender of the child, age and education of the parents, 

overall global rating of child’s sleep, and various items about 

parental reaction to child sleep habits. However, families who 

completed all of the measurements were rated to be more 

negatively affected by the sleep problem of the child (22%, 

N = 5) than drop-outs (N = 0; Z = −2.462; P = 0.014).

The key analysis was to evaluate the acceptance of Mini-

KiSS Online and the efficacy on the sleep habits of the child. 

In the following sections, we firstly describe the results of 

the TEQ as regards the acceptance of Mini-KiSS Online. 

For the subsequent efficacy analysis, we used the intent-

to-treat method to replace missing postmeasurements with 

premeasurements, so that all N = 52 starters were included. 

Therefore, we analyzed data from the sleep diary, the sleep-

related items of the CBCL 1.5–5, and the parental behavior 

aspects from the Mini-KiSS Online Questionnaire.

Acceptance
To measure the acceptance, parents rated all topics of Mini-

KiSS Online with the TEQ on a five-point Likert scale. 

All six sessions were evaluated with a different number of 

questions (sessions one to six: 6 - 16 - 11 - 12 - 13 - 8 ques-

tions). Table 3 shows the preferred contents, rated with a 

mean value of two or less. All other contents are rated with a 

mean of M = 2.1 to M = 3.88, whereas the lowest evaluation, 

according to hypnotherapeutic strategies, was given to the 

stuffed leopard. Parents often noted that their children were 

too young to understand the imaginative strategies, whereas 

parents of older children (.2 years of age) reported consid-

erable success with these strategies. However, none of the 

items were rated with a mean of four or worse.

In addition to the content-specific evaluation, parents 

were asked to rate the entire previous treatment session 

on a weekly basis by providing an assessment for the 

same four positively phrased statements: (1) “The topics 

of the last treatment session appealed to me,” (2) “I was 

able to transfer the general information to my personal 

situation,” (3) “The last online session motivated me 

to continue working on the sleep problem of my child,” 

(4) “I have the feeling that the sleep situation of my child 

has improved.” The answer options were: 1 = completely 

applies to me, 2 = rather applies to me, 3 = I don’t know, 

Table 2 Content of Mini-KiSS Online training

Session Contents Methods

1. Psychoeducation and first steps Information about day-night rhythm, sleep-cycle, sleep-duration,  
functions of sleep, sleep disorders, influencing factors on sleep,  
and daytime structure. Explanation about the use of bed-time-stories,  
imagination CDs and homework (eg, planning a new bedtime-ritual)

Psychoeducation 1 
Cognitive behavior therapy  
Imaginations/imaginative  
therapy

2.  Educational behavior and sleep  
hygiene

Information about sleep hygiene (part 1), the relation of daytime  
behavior and sleep, the importance of educational behavior, learning  
behavior of children, token systems. how to use the stuffed leopard  
in a proper way, implementing educational rules and instructions  
of using the new imagination exercise and bedtime stories and how  
to create a personalized token system are further contents  
of this session

Psychoeducation II 
Behavior therapy 
reward systems 
Using imaginations for children

3. Crying and defiantness Information about crying and appropriate tranquilization, reasons  
for crying, defiantness, aggressive behavior, intervention strategies  
for these topics, information about sleep environment (sleep hygiene  
part 2), new imagination exercise and bedtime stories

Psychoeducation III 
Cognitive behavior therapy 
Bedtime stories

4. Distress and relaxation Information about the influence of distress and relaxation for parents  
on their educational behavior, how to use cognitive strategies, 
instruction to adopt special play-times for the child and relaxation  
times for the parents, new imagination exercise and bedtime stories

Cognitive behavior therapy 
relaxation techniques 
Imaginations

5. Anxieties and feeling of security Information about day and night anxieties of children, behavior  
and intervention strategies, implementing a feeling of security,  
information about the relation between sleep and feeding, relaxation  
and massage for children, systematic integration of the knowledge  
acquired from session one to five, new imagination exercise  
and bedtime stories

Cognitive behavior therapy 
relaxation techniques 
Imaginations

6. risk to comply and summarization Information about the risk to comply and intervention strategies,  
typical pitfalls, calmness and attentiveness, summarization of useful  
strategies for the family, repetition of sleep hygiene (part 1)

Cognitive behavior therapy
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4 = rather doesn’t apply to me, 5 = doesn’t apply to me at 

all. As indicated in Figure 1 for the first three statements, 

in mean, the treatment sessions rather appealed to the 

parents (statement 1), they were able to transfer general 

information to their personal situation (statement 2), and 

were motivated by all of the treatment sessions to continue 

working on the sleep problem of their child (statement 

3). The findings seem to be stable over the 6 weeks of the 

Mini-KiSS Online.

Figure 2 shows the development of parental perception 

of their child’s sleep improvement during treatment. In 

week 3, parents perceived a significant improvement com-

pared to week 2 (T = 2.737; P = 0.012) or week 1 (T = 2.824; 

P = 0.010). This perceived improvement remained stable for 

the rest of the treatment.

At the end of the last practice week of session six, 

 parents rated a few additional global statements with 

respect to the entire Mini-KiSS Online treatment. Answer 

categories were again: 1 = completely applies to me, 

2 = rather applies to me, 3 = I don’t know, 4 = rather doesn’t 

apply to me, 5 = doesn’t apply to me at all. Table 4 indi-

cates that all questions were rated quite positively. Above 

all, parents agreed that they would recommend the online 

treatment to other families with children suffering from 

sleep problems.

Sleep behavior of the child: sleep diary
Table 5 presents the significant improvements in nearly all 

parameters of the sleep diary after Mini-KiSS Online treat-

ment. The frequency and duration of night waking of children 

decreased significantly as well as the need for external help 

to fall asleep (parental presence, feeding, co-sleeping, use 

of parental support). However, it should be noted that the 

premeasurement of average sleep onset latency was not above 

the clinical range of more than 30 minutes, according to 

Gaylor et al.52 Therefore, improvement in sleep onset latency 

could not be expected. Furthermore, problems with daytime 

sleep decreased significantly and overall sleep duration and 

sleep efficiency increased.

An intent-to-treat analysis showed significant inter-

actions in the short-term efficacy assessment between 

treatment outcomes and the age of the children. A higher 

improvement in sleep efficiency was recorded in infants 

(pre: 84.76%; post: 93.76%) than in toddlers (pre: 90.07%; 

post: 94.30%) (F = 3.168; P = 0.052). Moreover, infants 

significantly reduced co-sleeping: three times more often 

(pre: 5.3 times/week; post: 1.6 times/week) than toddlers 

(pre: 4.5 times/week; post: 3.3 times/week) (F = 4.132; 

P = 0.023).

Table 3 Most preferred contents (mean # 2)

Session Topic/information about Mean (SD)

1 human sleep 1.85 (0.92)
1 Sleep disorders and influencing  

factors
1.96 (0.82)

2 relationship between daytime  
behavior and sleep at evening

1.54 (0.71)

2 Learning through consequences 1.85 (0.97)
2 Educational strategies  

for consequent behavior
1.76 (0.78)

2 Educating strategies for  
healthy sleep

1.96 (1.18)

2 Creative problem solving 1.96 (0.89)
3 Behavior strategies for handling  

crying and screaming situations
2.00 (1.10)

3 Defiance behavior 1.92 (1.20)
4 Parental distress/stress-worsening  

cognitions
1.96 (0.87)/ 
1.73 (0.72)

4 Cognitive coping strategies against  
distress

1.73 (0.92)

4 Time and attention for and with  
the child

1.75 (0.74)

5 Feeling of security and anxiety 1.73 (0.87)
5 Anxieties in childhood 1.69 (0.79)
5 Intervention strategies  

for anxieties
1.88 (1.03)

5 Intervention strategies  
for feeling of security

1.85 (1.05)

5 The importance of structuring  
an intervention plan

1.92 (0.74)

6 The risk to comply 1.68 (0.95)
6 Calmness 1.68 (0.63)
6 Attentiveness/attention  

for everyday occurrences
1.71 (0.62)/ 
1.80 (0.82)

Notes: Item values: 1 = was completely helpful for me, 2 = was rather helpful for me, 
3 = I don’t know, 4 = was rather not helpful for me, 5 = was not at all helpful for me.
Abbreviation: SD, standard deviation.

1

2

3

4

5
1 2 3 4 5 6

Statement 1 Statement 2 Statement 3Completely 
applies to 

me

Doesn’t 
apply to me 

at all

Rather 
doesn’t 

apply to me

I don’t know

Rather 
applies to 

me

Sessions

Figure 1 results of the acceptance assessment of Mini-KiSS Online Questionnaire 
for statements 1 to 3.*
Notes: *Statement 1, “The topics of the last training session appealed to me”; 
statement 2, “I was able to transfer the general information to my personal 
situation”; statement 3, “The last online-session motivated me to continue working 
on the sleep problem of my child.”

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

46

Schlarb and Brandhorst

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Nature and Science of Sleep 2012:4

Sleep behavior of the child: CBCL 1.5–5
For detailed results about the distinctive sleep habits of the child, 

we calculated the standardized sleep subscale of the CBCL 

1.5–5 as well as all sleep-related items in particular. As shown 

in Table 6, parents rated all sleep-related items significantly less 

problematically after Mini-KiSS Online, with the exception 

of talking, crying, or sleeping at night (“Child talks, cries or 

screams while sleeping”) (0 = not applicable, 1 = somewhat or 

sometimes applicable, 2 = exactly or often applicable). There-

fore, the T-transformed sleep subscale showed a significant 

reduction after treatment. CBCL results were in accordance 

with the sleep diary results represented above.

In order to prove age and time effects, we compared 

the global CBCL 1.5–5 sleep subscale for children aged 

18 months or younger (N = 31) to that of children aged 

19 months or older (N = 24). Younger children (M = 65.23) 

did not differ significantly from older children (M = 65.50; 

T = −0.111; P = 0.912) in premeasurement. This indicates 

that the reduction in the CBCL 1.5–5 sleep subscale between 

the pre- and postmeasurements may not be due to age or time 

effects. Otherwise a lower mean value for older children 

would have been expected.

Sleep behavior of the child:  
Mini-KiSS Online Questionnaire
At the beginning of the Mini-KiSS Online Questionnaire, 

we asked parents to rate the overall recent sleep habits of 

the child on a ten-point Likert scale from “1 = completely 

normal to 10 = very problematic.” In general, this value 

decreased significantly from premeasurement (M = 7.43; 

SD = 1.41) to postmeasurement (M = 3.39; SD = 1.95) 

(T = 9.661; P = 0.000).

Parental behavior
A further aim of this study was to investigate parental 

behavior, which is assumed to lead to improvement of the 

1

2

3

4

5

1 2 3 4 5 6

Completely 

applies to me

 Doesn’t 

apply to me 

at all

Rather 

doesn’t 

apply to me 

I don’t 

know

Rather 

applies to 

me 

Sessions

Statement 4

**

Figure 2 results of the acceptance assessment of Mini-KiSS Online Questionnaire for statement 4.*
Notes: *Statement 4, “I have the feeling that the sleep situation of my child has improved.” **Significant differences (P = 0.01).

Table 4 Global statements about Mini-KiSS Online training

Statements Mean (SD)

1.  I believe that in the future I will be able to handle  
the sleep problem of my child

1.76 (0.78)

2.  The Online training answered nearly all  
of my questions

2.52 (1.26)

3.  The Online training helped me to better understand  
the sleep behavior of my child

1.83 (1.17)

4. I am glad that I participated in the Online training 1.64 (0.99)
5.  I would recommend the Online training to other  

families with sleep problems
1.40 (0.82)

6.  The questionnaires helped me to better understand  
the sleep problem

1.88 (1.20)

7.  I was able to cope well with the organization  
of the Online training

1.80 (0.87)

Notes: Item values: 1 = completely applies to me, 2 = rather applies to me, 
3 = I don’t know, 4 = rather doesn’t apply to me, 5 = doesn’t apply to me at all.
Abbreviation: SD, standard deviation.
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child’s sleep. To assess the development of specific parental 

behavior strategies in sleep onset situations, we asked about 

particular behavior habits when the child refused to sleep. 

Parents rated several behavior strategies on a four-point 

Likert scale: 1 = usually/often applicable (5–7 times a week), 

2 = sometimes (2–4 times a week), 3 = rarely (once a week), 

or 4 = not/never applicable. Several inappropriate parental 

behavior strategies improved significantly after the Mini-

KiSS Online treatment in difficult sleep onset situations (see 

Table 7): allowing the child to get up again, staying with the 

child until they fell asleep, allowing the child to play or watch 

TV, telling another bedtime story, or scolding the child in the 

sleep onset situation. Further inappropriate parental behavior, 

such as feeding the child to sleep, allowing the child to start 

Table 5 results of the sleep behavior of the child: sleep diary

Sleep diary results, N = 55 Premeasures, 
mean (SD)

Postmeasures, 
mean (SD)

Statistic P-value Wilks-lambda Effect size 
(eta2)

Sleep onset Duration of going-to-bed-ritual 
 Minutes per evening

21.25 (11.91)a 19.89 (12.33)a T = 1.249 0.217 0.971 0.029

Time of going to bed 
 SD in minutes

20:31 (47.67)a 20:03 (48.66)a T = −2.673 0.010 0.881 0.119

Sleep onset latency 
 Minutes

19.97 (15.55)a 18.26 (14.10)a T = 1.022 0.311 0.981 0.019

Use of external support  
to fall alseep 
 Number of nights per week

4.89 (2.96)b 4.02 (3.22)b Z = −2.375 0.018 0.901 0.099

Sleep maintenance Frequency of night wakings 
 Number per night

3.10 (2.08)a 2.27 (1.63)a T = 3.418 0.001 0.819 0.181

Duration of night wakings 
 Minutes per night

47.86 (34.94)a 35.34 (34.53)a T = 3.971 0.000 0.771 0.229

If parents had to get up at night 
 Number per night

1.98 (1.97)a 1.31 (1.22)a T = 3.054 0.004 0.850 0.150

Use of external support  
to maintain sleep 
 Number of nights per week

6.04 (1.98)b 5.04 (2.96)b Z = −2.824 0.005 0.857 0.143

Co-sleeping 
 Number of nights per week

4.87 (2.67)b 4.00 (2.98)b Z = −3.394 0.001 0.798 0.202

Nocturnal feeding 
 Number of nights per week

4.63 (2.87)b 3.93 (3.09)b Z = −2.411 0.016 0.884 0.116

General Overall sleep duration 
 Minutes per night

599.33 (52.04)a 616.37 (54.88)a T = −3.222 0.002 0.836 0.164

Sleep efficacy 
 In percent

87.61 (6.26)a 90.42 (5.70)a T = −4.084 0.000 0.761 0.239

Notes: results were calculated via t-test or Wilcoxon test. Gaussian distribution was tested via Kolmogorov–Smirnov (K-S) test (α = 0.05); aK-S test not significant;  
bK-S test significant.
Abbreviation: SD, standard deviation.

Table 6 results of the sleep behavior of the child: Child Behavior Checklist 1.5–5 (CBCL 1.5–5)

CBCL, N = 55 Premeasures, 
mean (SD)

Postmeasures, 
mean (SD)

Statistic P-value Wilks-lambda Effect size 
(eta2)

CBCL sleep-subscale
T-transformed value 65.35 (8.99)a 58.71 (11.67)a T = 4.303 0.000 0.745 0.255
Sleeping alone 1.53 (0.69)b 1.09 (0.87)b Z = −3.592 0.000 0.751 0.249
Difficulties falling asleep 1.38 (0.78)b 0.95 (0.87)b Z = −3.403 0.001 0.791 0.209
Nightmares 0.35 (0.55)b 0.18 (0.43)b Z = −3.000 0.003 0.836 0.164
refusing to go to bed in the evening 0.71 (0.79)b 0.42 (0.57)b Z = −2.696 0.007 0.871 0.129
Sleeping less than most other children at night 0.84 (0.88)b 0.55 (0.84)b Z = −2.893 0.004 0.845 0.155
Talking, crying, screaming while sleeping 0.49 (0.74)b 0.55 (0.69)b Z = −0.728 0.467 0.990 0.010
Night wakings 1.69 (0.66)b 1.24 (0.84)b Z = −3.041 0.002 0.807 0.193

Notes: Item values: 0 = not applicable, 1 = a bit or sometimes applicable, 2 = exactly or often applicable. results were calculated via t-test or Wilcoxon test. Gaussian 
distribution was tested via Kolmogorov–Smirnov (K-S) test (α = 0.05); aK-S test not significant; bK-S test significant.
Abbreviation: SD, standard deviation.
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sleeping in the parents’ bed or next to the parents, was also 

reduced, but failed to achieve statistical significance. Parental 

strategies, such as giving the child medicine to sleep, remained 

stable with a low frequency for both measurements.

Furthermore, we also assessed parental behavior strate-

gies concerning night waking situations. The same four-point 

Likert scale was implemented. The following inadequate 

parental behavior strategies were reduced significantly 

after online treatment (see Table 8): soothing the child with 

food or drink, staying with the child until they fell asleep 

again, allowing the child to stay the night in the parents’ 

bed, telling another bedtime story, scolding the child and 

taking the child out of its bed, or soothing the child in bed. 

Further inappropriate strategies, such as lying down next to 

the child, remained stable before and after online treatment. 

Additionally, parents used appropriate strategies, such as 

leaving the child to cry for a while to see if they were able 

to self-soothe, more often.

Discussion
The main goal of this study was to develop an online treat-

ment for parents of children aged 6 months to 4 years suf-

fering from insomnia. First of all, we wanted to explore the 

acceptance and the feasibility of such a treatment. Next, 

we focused on sleep-related problems, such as sleep onset 

latency, night waking, duration of night waking, and further 

sleep parameters.

The results of this study indicate that the Internet-based 

intervention Mini-KiSS Online is highly accepted by parents. 

Parents who completed the treatment would recommend the 

treatment to other families, were glad to participate in the 

treatment, and reported being able to deal with their chil-

dren’s sleep-related problems. These results are in line with 

the Mini-KiSS onsite treatment.26 Furthermore, the results 

showed that the treatment succeeded in improving nearly all 

aspects of sleep problems in young children, resulting in less 

difficulties falling asleep, less night waking, a higher ability 

Table 8 results of parental behavior changes in a night waking situation

Mini-KiSS Online Questionnaire (N = 55) Premeasures 
mean (SD)

Postmeasures 
mean (SD)

Statistic P-value Wilks-lambda Effect size 
(eta2)

Child gets something to eat/drink 2.00 (1.26)b 2.35 (1.36)b Z = −2.918 0.004 0.847 0.153
Somebody stays with the child until it fell asleep 1.67 (1.12)b 2.11 (1.21)a T = −3.605 0.001 0.806 0.194
Child is allowed to stay the night in the parents’ bed 1.95 (1.16)b 2.31 (1.27)a T = 3.112 0.003 0.845 0.155
Child gets bedtime-story or song 3.58 (0.90)b 3.76 (0.74)b Z = −2.157 0.031 0.917 0.083
Parents scold the child 3.47 (0.74)b 3.65 (0.67)b Z = −2.233 0.026 0.909 0.091
Parents take the child out of its bed and soothe it 2.28 (1.11)a 2.76 (1.08)a T = −3.999 0.000 0.768 0.232
Parents soothe the child in its bed 1.98 (1.04)a 1.59 (0.92)b T = 3.428 0.001 0.819 0.181
Parents lay down next to the child 2.94 (1.31)b 2.92 (1.28)b Z = −0.183 0.855 1.000 0.000
Parents leave the child to cry for a while and see if 
child is able to self-soothe

2.84 (1.32)b 2.28 (1.29)a T = 4.006 0.000 0.764 0.236

Notes: Item values: 1 = usually/often applicable (5–7 times a week), 2 = sometimes (2–4 times a week), 3 = rarely (once a week), or 4 = not/never applicable. results 
were calculated via Wilcoxon test because all variables failed Gaussian distribution (calculated via Kolmogorov–Smirnov (K-S) test; α = 0.05). aK-S test not significant; 
bK-S test significant.
Abbreviation: SD, standard deviation. 

Table 7 results of parental behavior changes in the sleep onset situation

Mini-KiSS Online Questionnaire (N = 55) Premeasures 
mean (SD)

Postmeasures 
mean (SD)

Statistic P-value Wilks-lambda Effect size 
(eta2)

Child gets something to eat or to drink 2.65 (1.26) 2.79 (1.26) Z = −1.889 0.059 0.934 0.066
Child is allowed to get up again 3.47 (0.79) 3.65 (0.62) Z = −2.456 0.014 0.899 0.101
Somebody stays with the child until it fell asleep 1.60 (1.07) 2.00 (1.16) Z = −3.068 0.002 0.831 0.169
Child is allowed to start sleeping in parents’ bed 2.69 (1.24) 2.95 (1.24) Z = −1.772 0.076 0.945 0.055
Child is allowed to start sleeping next to the parents 2.87 (1.25) 3.05 (1.21) Z = −1.731 0.083 0.943 0.057
Child is allowed to play or to watch TV 3.85 (0.41) 3.94 (0.23) Z = −2.236 0.025 0.907 0.093
Child gets another bedtime-story or song 2.63 (1.22) 3.00 (1.16) Z = −2.838 0.005 0.866 0.134
Parents scold the child 3.35 (0.78) 3.51 (0.79) Z = −2.065 0.039 0.922 0.078
Child gets medicine 3.79 (0.66) 3.92 (0.43) Z = −1.382 0.167 0.960 0.040

Note: Item values: 1 = usually/often applicable (5–7 times a week), 2 = sometimes (2–4 times a week), 3 = rarely (once a week), or 4 = not/never applicable. results were 
calculated via Wilcoxon test because all variables failed Gaussian distribution (calculated via Kolmogorov–Smirnov test; α = 0.05).
Abbreviation: SD, standard deviation.
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to sleep alone, significantly less resistance to going to bed, 

and less nightmares. All parameters changed significantly, 

not only in the questionnaires but also in the sleep diary. 

However, it has to be taken into account that the effect sizes 

were small to medium, which might be due to the small 

number of participants and the statistical intent-to-treat 

method. It is a very conservative method, which assumed 

that non-completers did not make any improvements and, 

therefore, were not willing to fill in the postmeasurement 

questionnaires.

Results of the CBCL 1.5–5 sleep subscale and items also 

showed significant decreases of nearly all aspects, despite 

the intent-to-treat analysis. Besides the significant reduction 

of the sleep-subscale, parents reported that their child was 

significantly more able to sleep alone and had fewer difficul-

ties falling asleep. One can assume that the newly learned 

parental strategies, such as helping the child to self-soothe, 

establishing rules and bedtime routines, were successful for 

both parents and children. These results are in line with the 

findings of Mindell and colleagues.45

The intervention Mini-KiSS Online included a wide 

variety of parental behavior strategies as well as information 

about children’s sleep and recommendations. Parents were 

instructed to identify the situations and recommendations 

specifically helpful for their child’s problem. In contrast to 

the study of Mindell and colleagues, all parents participated 

in the same structured intervention program; no additional or 

variations of treatment conditions were included.45

According to the parents, the child’s sleep changed after 

the second session. It could be discussed whether more ses-

sions would have achieved a more significant improvement. 

As Howard and colleagues demonstrated, the attitude in 

therapy research is quite common that more sessions or tri-

als are necessary to produce significant or clinical c hanges.56 

The results show that the effect was initiated after the second 

session, but no further information is available on whether the 

next four sessions were necessary to establish and stabilize 

the changes that parents had initiated. Future research should 

keep this result in mind.

This study also shows that parents use the Internet as 

a source for sleep-related information and specific help. 

 Therefore, our results indicate that parents of young children 

are interested in an Internet-based intervention and are able to 

change behavior during the intervention; these results are in 

line with those of Thorndike and Mindell and colleagues.45,57 

Our findings match those of studies of online treatment for 

adults suffering from sleep problems, demonstrating the 

efficacy of an Internet-based intervention.42–44,58

When discussing the results of an online treatment, one 

has to bear in mind that sleep problems, such as bedtime resis-

tance, frequent night waking, and the absence of self-soothing 

competence of the child, as well as other sleep-related 

problems, are highly common at a young age with preva-

lence rates of 9% to 54.2%1–6 and a tendency to persistence 

and chronicity.6,13–15 Therefore, prevention and accessible 

treatments are necessary. An Internet-based intervention, 

as described in this study, fulfills all these  requirements. 

However, several differences to an onsite therapy also have 

to be named. Firstly, parents were not personally contacted 

or treated by a therapist; therefore, unspecific therapy effects, 

such as therapeutic alliance or other therapeutic process 

variables as recommended by Grawe, were not fully active.59 

Furthermore, in contrast to the onsite program, which was 

developed and verified first,26 this study was not conducted 

within small parental groups, which would have activated 

unspecific therapeutic group effects.60 Additionally, as parents 

were not in group therapy, as is frequently the case for onsite 

treatments, it may be hypothesized that the social desirability 

bias in the answers of the parents is lower, as they were not 

informed about the number of other parents participating in 

the project.

Several limitations have to be named. First, the high 

drop-out rate has to be mentioned. Although high drop-

out rates are more common in Internet-based studies, 

ranging from 2 to 98.97 percent, this should be critically 

discussed.61– 64 Whereas drop-out rates seem to increase 

with free accessibility of treatment,63 they seem to 

decrease when online-treatment is supported by personal 

contacts.64,65 Our results showed that completer parents 

seemed to be more affected by the sleep problem of their 

child, which might be a motivational reason for not drop-

ping out. Additionally, we were not able to determine 

at which stage in the treatment parents dropped out, as 

questionnaires were collected at the end. In order to 

produce results that are robust, we therefore replaced 

missing postmeasurements with premeasurements as an 

intent-to-treat method.55 Personal contact may also have 

reduced the drop-out rate of parents not completing the 

postmeasurement.66 Additionally, as mentioned previ-

ously, parents of older children (.2 years of age) reported 

considerable success with imaginative strategies, whereas 

parents of younger children had problems with imagina-

tive or hypnotherapeutic strategies. One may assume that 

problems with therapeutic strategies were responsible for 

drop-outs; however, drop-outs and completers showed no 

significant differences concerning age.
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Furthermore, this study did not include objective 

measurements, such as actigraphy, to evaluate the child’s 

sleep. There were also no follow-up measurements, it is 

therefore not known whether the changes remained stable 

over the following months. Future studies of long-term out-

comes are required. The focus of interest of this study was 

the acceptance and feasibility of the adapted version as an 

online treatment for parents with young children suffering 

from sleep problems.

Additionally, one may argue that the changes were due 

to time and not due to the treatment. Therefore, it cannot 

be assumed that all changes resulted from the intervention 

strategies. However, the treatment lasted only 6 weeks. 

Furthermore, younger children (#18 months) did not differ 

from older children ($19 months) in global sleep ratings of 

CBCL 1.5–5 in premeasurement, which indicates that sleep 

problems do not decrease with age or time alone. Otherwise 

a lower mean value for older children would have been 

expected. Despite this argument, it would be helpful to 

establish a control group design in further studies. Finally, it 

is not clear which factors were helpful for the parents. Future 

studies are necessary to elucidate whether multi-component 

treatment is necessary, or whether there are certain basic 

intervention elements that might play a key role.

Conclusion
The intervention Mini-KiSS Online with its parental behavior 

strategies as well as information about children’s sleep and 

recommendations is well accepted by parents and shows 

significant effects on children’s sleep. The Internet-based 

intervention Mini-KiSS Online is beneficial in improving 

multiple aspects of infant and toddler sleep. The results show 

that the Internet can be effectively used for the treatment of 

insomnia at a young age.
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