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Abstract 
 

Infancy and toddlerhood are critical phases in child development. In Lebanon and the MENAT 
region, emotional and behavioral regulation, specifically infant and toddler mental health, have 
not been the focus of interest for professionals, stakeholders, and policy makers. To date, no 
robust evaluation tools have been developed and evaluated in this region, which underscores the 
importance of validating the Infant Behavior Questionnaire - Revised (IBQ-R) and the Early 
Childhood Behavior Questionnaire-Short (ECBQ). The aim of this project was to validate the 
Arabic version of the IBQ-R and ECBQ-Short. Two hundred and seventeen participants were 
recruited from public health centers, nurseries, business organizations, and academic 
institutions. The limited sample size of the IBQ-Short (55 participants) didn’t allow for running 
the validation process. This task will be completed at a later stage. Internal consistency, test-
retest reliability, inter-rater reliability, and item functioning were assessed for the ECBQ-Short. 
Criterion and convergent validity will be assessed in comparison to the clinical situations. 
Results revealed a five-factor structure for the ECBQ-Short in comparison with the original 3 
factors scale structure. The factors yielded from this analysis are the following: Effortful 
Control, Intensity, Emotional Regulation, Sociability and Sensory Threshold. This five-factor 
structure may have resulted, instead of a three-factor structure, due to the cultural relevance of 
the items. Furthermore, the length of the ECBQ-Short has been reduced to 75 items due to our 
removal of problematic items and one scale that had a poor factor loading (version 2.0). We 
postulate that this reduction in items will make the questionnaire more user-friendly for future 
raters in this culture. Additionally, inter-rater reliability analyses showed significant positive 
agreement across parent and relative scales of the ECBQ-Short.  



Overview of ECBQ-Short: MENAT Measurement Library Criteria 
 
ECBQ-Short should have moderate to high evidence of 
validity/reliability for use as an evaluation measure. While 
evidence did not support the original hypothesized 
structure of the measure (version 1.0), there is promising 
evidence in support of the empirically derived structure of 
the measure (version 2.0). We are somewhat confident in 
the stability of the evidence, although the small sample 
size and convenience sampling may produce results that 
are unique to this dataset. We preliminarily recommend 
version 2.0 of this measure for its specified purpose(s) with 
attention to the additional recommended revisions. Testing 
with a larger, representative sample is necessary. 

 

Criteria Indicators Notes 

Purpose Program evaluation  

Requires high internal consistency 
and interrater reliability; strong 
evidence of validity; sensitivity to 
change; ideally measurement 
invariance 

Empirical 
evidence 
overall 

# of types of evidence available  5 

% of evidence meets empirical 
criteria (version 2.0) 

40% (green only); 87% (yellow and 
green) 

Evidence fit for purpose 

Yes for validity and reliability for 
some subtasks; not yet for 
measurement invariance/sensitivity 
to change 

Confidence in 
evidence 

Sampling method Convenience sampling 

Sample size Small (~162) 

Missing data Some missing data 

Rigor of method Moderate 

Revisions Clear guidance on what to 
adjust/refine 

Yes 



 

  

Overview of ECBQ-Short Empirical Results: Version 2.0 
 

Constructs/sub-
constructs assessed 

Inter-rater 
reliability 

Internal 
consistency 

Test-
retest 

reliability 
(parent) 

Test-
retest 

reliability 
(relative) 

Construct validity 
(internal structure) 

Convergent 
validity 

Recommendations 
for revision 

Effortful control NA NA NA NA £ NA  

Inhibitory control ✓ ❌ ✓ ✓ £ NA 
Consider adding items 
to version 2 to improve 
internal consistency 

Positive 
anticipation ✓ £ ✓ ✓ £ NA  

Motor activation ✓ ❌ ✓ ✓ £ NA 
Consider adding items 
to version 2 to improve 
internal consistency 

Intensity NA NA NA NA £ NA  

Frustration ✓ £ £ ✓ £ NA  

Activity level ✓ £ ✓ ✓ £ NA  

Attentional 
focusing £ ❌ ✓ £ £ NA Consider adding items 

to version 2 to improve 
internal consistency Sadness £ ❌ £ ✓ £ NA 

High intensity 
pleasure £ £ ✓ ✓ £ NA  

Perceptual 
sensitivity £ ❌ ✓ ✓ ❌ NA 

This subscale was 
removed from version 2 
of the measure 



 

 
For additional information on the empirical criteria, please see https://inee.org/measurement-library. 
 

 

Emotional 
regulation NA NA NA NA £ NA  

Discomfort ✓ £ ✓ ✓ £ NA  

Fear £ ❌ ✓ ✓ £ NA Consider adding items 
to version 2 to improve 
internal consistency Soothability £ ❌ ✓ ✓ £ NA 

Sociability NA NA NA NA £ NA  

Shyness ✓ ✓ ✓ ✓ £ NA  

Sociability ✓ ❌ ✓ ✓ £ NA Consider adding items 
to version 2 to improve 
internal consistency Impulsivity £ ❌ ✓ ✓ £ NA 

Sensory threshold NA NA NA NA £ NA  

Low intensity 
pleasure £ £ ❌ ✓ £ NA  

Cuddliness £ £ ✓ £ £ NA  

Attentional 
shifting £ ❌ ✓ ✓ £ NA 

Consider adding items 
to version 2 to improve 
internal consistency 

Key 

✓ Good/excellent evidence against 
empirical criteria 

£ Fair/inconclusive evidence against 
empirical criteria 

❌ Little to no evidence 
against empirical criteria NA Not applicable 



 

  

Overview of ECBQ-Short Empirical Results: Version 1.0 
 

Constructs/sub-
constructs assessed 

Inter-rater 
reliability 

Internal 
consistency 

Test-retest 
reliability 
(parent) 

Test-retest 
reliability 
(relative) 

Construct validity – 
factor and item 

structure 

Convergent validity 

Effortful control NA NA NA NA ❌ NA 

Attention focusing  £ ❌ ✓ ✓ ❌ NA 

Attention shifting ✓ ❌ ✓ ✓ £ NA 

Cuddliness ✓ ❌ ✓ ✓ £ NA 

Inhibitory control ✓ ❌ ✓ ✓ £ NA 

Low-intensity pleasure £ ❌ ❌ ✓ £ NA 

Negative affect NA NA NA NA ❌ NA 

Discomfort ✓ £ ✓ ✓ £ NA 

Fear £ ❌ ✓ ✓ £ NA 

Frustration  ✓ £ £ ✓ £ NA 

Motor activation ✓ ❌ ✓ ✓ £ NA 

Perceptual sensitivity   £ ❌ ✓ ✓ ❌ NA 

Sadness £ ❌ ✓ ✓ £ NA 

Shyness £ £ ✓ ✓ ❌ NA 

Soothability £ ❌ ✓ ✓ £ NA 



This technical working paper was developed by Wael Shamseddeen, Linda Bou Ali, Martine El Bejjani, Batoul 
Safieddine, Emile Abou Chaar, & Leila Akoury Dirani as members of the 3EA | MENAT Measurement Consortium, 
and reviewed by NYU Global Ties for Children.  
 

Suggested citation: Shamseddeen, W., Bou Ali, L., El Bejjani, M., Safieddine, B., Abou Chaar, E., & Akoury Diran, L. (2019, 
September). Infant and toddler emotion and behavior regulation evaluation tools: Infant Behavior Questionnaire – Revised (IBQ-
R) and the Early Childhood Behavior Questionnaire-Short (ECBQ-S). Technical working paper. Beirut, Lebanon: American 
University Beirut. 

Surgency/ extraversion NA NA NA NA ❌ NA 

Activity level   £ ❌ ✓ ✓ £ NA 

High-intensity pleasure £ £ ✓ ✓ £ NA 

Impulsivity ✓ ❌ ✓ ✓ £ NA 

Positive anticipation  ✓ £ ✓ ✓ ❌ NA 

Sociability ✓ ❌ ✓ ✓ £ NA 

Key 

✓ Good/excellent evidence against 
empirical criteria 

£ Fair/inconclusive evidence against 
empirical criteria 

❌ Little to no evidence against 
empirical criteria NA Not applicable 

 
For results of tests of the original factor structure and scoring, please see evidence report. For additional information on the empirical 
criteria, please see https://inee.org/measurement-library. 
 
 
 
 
 
 
_______________ 
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Abstract  
 

 

Infancy and toddlerhood are critical phases in child development. In Lebanon and the 

MENAT1 region, emotional and behavioral regulation, specifically infant and toddler mental 

health, have not been the focus of interest for professionals, stakeholders, and policy makers. 

To date, no robust evaluation tools have been developed and evaluated in this region, which 

underscores the importance of validating the Infant Behavior Questionnaire - Revised (IBQ-R) 

and the Early Childhood Behavior Questionnaire-Short (ECBQ). The aim of this study was to 

validate the Arabic version of the IBQ-R and ECBQ-Short. Two hundred and twenty-one 

participants were recruited from public health centers, nurseries, business organizations, and 

academic institutions. Mothers and relatives filled demographic forms and the IBQ and ECBQ-

Short. Structured interactions with mothers and children were conducted using clinical 

situations from the Laboratory Temperament Assessment Battery (Lab-TAB). The limited 

sample size of the IBQ-Short didn’t allow for running the validation process. This task will be 

completed at a later stage.  Internal consistency, test-retest reliability, inter-rater reliability, and 

item functioning were assessed for the ECBQ-Short. Construct and convergent validity will be 

assessed in comparison to the clinical situations. Results revealed a five-factor structure for the 

ECBQ-Short in comparison with the original 3 factors scale structure. The factors yielded from 

this analysis are the following: Effortful Control, Intensity, Emotional Regulation, Sociability 

and Sensory Threshold. This five-factor structure may have resulted, instead of a three-factor 

structure, due to the cultural relevance of the items. Furthermore, the length of the ECBQ-Short 

has been reduced to 75 items due to our removal of problematic items and one scale that had a 

poor factor loading. We postulate that this reduction in items will make the questionnaire more 

user-friendly for future raters in this culture. Additionally, inter-rater reliability analyses 

showed significant positive agreement across parent and relative scales of the ECBQ-Short. 

Limitations of the study include limited duration of the recruitment phase, low response rate 

(46%), small sample size for infants, and length of the questionnaires and structured interaction 

sessions. We need to complete the assessment of the convergent validity of the ECBQ as well 

as to enlarge the sample size of the IBQ-R and complete its validity and reliability assessment. 

However, and despite the limitations, IBQ-R and ECBQ-Short are unique instruments that 

assess temperament in Middle Eastern children. We recommend using these instruments 

alongside parenting interventions to help in assessing any perceived change in children’s 

emotional expressions.  

 

 

                                                

 
1 Middle East, North Africa, and Turkey 



Department of Psychiatry  

Division of Child and Adolescent Psychiatry 

Page 3 of 25 

Table of Contents 

ABSTRACT .................................................................................................................................................... 2 

CHAPTER 1: INTRODUCTION .................................................................................................................. 4 

I. Background ..................................................................................................................................... 4 

II. Aim.................................................................................................................................................. 4 

III. Description of the Questionnaires .................................................................................................... 4 

A. The Early Child Behavior Questionnaire-Short (ECBQ): .................................................................. 4 

B. The Infant Behavior Questionnaire-Revised (IBQ-R): ....................................................................... 4 

CHAPTER 2: PARTICIPANTS .................................................................................................................... 6 

I. Demographic Characteristics........................................................................................................... 6 

CHAPTER 3: MEASURES ............................................................................................................................ 9 

I. Questionnaires ................................................................................................................................ 9 

i. The Early Child Behavior Questionnaire-Short (ECBQ): .................................................................. 9 

ii. The Infant Behavior Questionnaire-Revised (IBQ-R): ....................................................................... 9 

II. Clinical situations ............................................................................................................................ 9 

CHAPTER 4: METHODS ........................................................................................................................... 11 

I. Reliability ...................................................................................................................................... 11 

II. Validity .......................................................................................................................................... 11 

III. Item functioning ............................................................................................................................. 11 

CHAPTER 5: RESULTS ............................................................................................................................. 12 

I. ECBQ Scale Scores........................................................................................................................ 12 

II. ECBQ Factor Extraction................................................................................................................ 13 

III. Three-Factor Extraction ................................................................................................................ 18 

IV. Total Variance Explained............................................................................................................... 19 

V. Exploratory Factor Analysis .............................................................. Error! Bookmark not defined. 

VI. Total Variance Explained............................................................................................................... 18 

VII. ECBQ ICC .................................................................................................................................... 19 

VIII. ECBQ Internal Consistencies ......................................................................................................... 13 

IX. IBQ Scores .................................................................................................................................... 20 

CHAPTER 6: DISCUSSION AND LIMITATIONS ................................................................................... 22 

CHAPTER 7: NEXT STEPS ........................................................................................................................ 23 

REFERENCES ............................................................................................................................................. 24 

Error! Bookmark not defined. 



Department of Psychiatry  

Division of Child and Adolescent Psychiatry 

Page 4 of 25 

Chapter 1: Introduction 

I. Background

Infancy and toddlerhood is a critical phase in a person’s development. This is where 

secure attachment is built and emotions and behaviors are regulated (Shonkoff & Phillips, 

2000). Recognizing early signs of distress and wellbeing helps parents and professionals to 

cater for the child’s emotional and behavioral needs, strengthen self-regulation, and increase 

the likelihood of a stable psychological development (Roelofs et al., 2006; Holt et al., 2011). 

This would decrease the risk of developing internalizing and externalizing symptoms such as 

anxiety/depression and aggression, respectively (Roelofs et al., 2006). As such, emotional and 

behavioral self-regulation could be important indicators of infant and toddler mental health. In 

those terms, children’s ability to regulate their emotions refers to the internal and external 

processes that play a role in monitoring, evaluating, and modifying the intensity and timing of 

emotional responses (Thompson, 1994). Moreover, behavioral regulation refers to a child’s 

ability to apply different processes of executive functioning (e.g. attentional shifting, working 

memory, inhibitory control) to the planning and execution of behavioral responses in different 

contexts (Shonkoff & Phillips, 2000; McClelland et al., 2014).    

In Lebanon and the MENAT region, infant and toddler mental health have not been the 

focus of interest for professionals, stakeholders, and policy makers. To date, no robust 

evaluation tools or early childhood programs have been developed and evaluated, which 

underscores the importance of validating the IBQ-R and ECBQ-Short in this region. The choice 

of these instruments corresponds to the 3EA/MENAT Measurement Consortium criteria: they 

are supported with evidence and are open access. 

II. Aim

In light of this gap in the literature, our aim is to validate the Arabic version of the Infant 

Behavior Questionnaire- Revised Short (IBQ-R) and the Arabic version of the Early Childhood 

Behavior Questionnaire-Short (ECBQ). 

III. Description of the Questionnaires

A. The Early Child Behavior Questionnaire-Short (ECBQ):

The ECBQ-Short is a 107-item questionnaire that is designed to measure 

temperament in toddlers between 18-36 months of age. It consists of three factors: 

Surgency/Extraversion, Effortful Control, and Negative Affectivity. It has good internal 

consistency, with its Cronbach’s alpha scores ranging between 0.76 and 0.9 for the different 

subscales (Putman et al., 2006). It has been translated to Arabic in a Palestinian context.  

B. The Infant Behavior Questionnaire-Revised Short (IBQ-R):

The IBQ-R Short is a 91-item questionnaire that is designed to measure temperament 

in infants between the ages of 3 and 12 months. It consists of three factors: Surgency, 

Orienting/Regulation, and Negative Affectivity. It has good internal consistency with its 
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Cronbach's alpha scores ranging between 0.70 and 0.90 for the different subscales 

(Parade et al., 2008; Enlow et al. 2016). It has been translated to Arabic in a Palestinian 

context. 
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Chapter 2: Participants 

We recruited mothers from public health centers, nurseries, business organizations, and 

academic institutions. They were selected to be representative of the general population, in that 

they were from varied socio-economic and demographic profiles. It is important to note that, 

due to our recruitment and sampling strategy, we cannot make inferences about the functioning 

of this measure in the population; however, we did aim to capture a variety of socio-economic 

and demographic profiles in our participants to give added confidence in our sample coverage. 

Data was collected by data collectors who would conduct field visits in order to provide the 

mothers with the ECBQ-Short or IBQ-R Short. Then, clinicians conducted the experimental 

clinical situations. 

I. Demographic Characteristics

217 mothers completed the surveys at pretest. 162 filled in the ECBQ-Short and 55 

filled in the IBQ-R Short. Demographic information was collected, specifically: highest level 

of education, age of mother, rank of their child within the family, the age of the child, gender 

of the child, whether the children have any developmental disorders, monthly household 

income, mothers’ current occupational status, whether they’ve sought out any mental health 

professional in the past, and  time spent with child.  

ECBQ- Short (N=162) IBQ-R Short (N=55) 

N % N % 

Age of Mother 
18-29 46 28.4 22 40 

30-49 116 71.6 33 60 

Marital Status 

Married 160 98.8 55 100 

Separated 1 0.6 0 0 

Widowed 1 0.6 0 0 

Highest level of 

education 

No schooling 

completed 
3 1.9 1 1.8 

Lower than high 

school 
8 4.9 4 7.3 

High school 13 8 3 5.5 

Technical school 10 6.2 1 1.8 

Undergraduate 57 35.3 23 41.8 

Graduate/Masters 61 37.7 15 27.3 

Postgraduate/Ph.D. 10 6.2 8 14.5 
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Work Status 

No work 39 24.1 11 20 

Work 121 74.7 44 80 

Total 160 98.8 55 100 

Missing 2 1.2 0 0 

Socioeconomic Status 

*Salaries in Lebanon range

between 490,685 LBP per
month (minimum salary) to
16,052,948 LBP per month

(maximum salary). The median 

salary is 3,516,449 LBP per 
month. 25% of the population 
are earning less than 1,803,210 

LBP while 75% of them are 
earning more than 1,803,210 

LBP

Less than $200 2 1.2 1 1.8 

$201-$500 7 4.3 1 1.8 

$501-$1000 21 13 6 10.9 

$1001-$1500 15 9.3 6 10.9 

$1501-$2000 19 11.7 3 5.5 

$2001-$3000 16 9.9 11 20 

$3001-$5000 38 23.5 13 23.6 

More than $5000 43 26.5 14 25.5 

Missing 1 0.6 0 0 

Mental Health     

(Have you or any of the 

members of your family 

consulted with or 

sought services from a 

mental health 

professional?) 

No 136 84 47 85.5 

Yes 26 16 8 14.5 
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Total 162 100 55 100 

Have you or any of 

your family members 

been diagnosed with 

any mental health 

problems by a mental 

health professional? 

No 158 97.5 51 92.7 

Yes 3 1.9 4 7.3 

Missing 1 0.6 55 100 

Child Gender 

Male 80 49.4 29 52.7 

Female 81 50 26 47.3 

Missing 1 0.6 55 100 

Rank of Child Within 

Family 

1 (first child) 150 92.6 46 83.6 

2 (second Child) 8 4.9 9 16.4 

3 (3rd Child) 3 1.9 0 0 

4 (4th child) 1 0.6 0 0 

Time Spent with Child 

Less than 1 hour 

per day 
1 0.6 14 25.5 

Between 1 and 3 

hours 
37 22.8 28 50.9 

Between 3 and 5 

hours 
79 48.8 13 23.6 

All day 45 27.8 13 23.6 
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Chapter 3: Measures 

I. Questionnaires

The IBQ-R Short and ECBQ-Short are scored on a 7-point Likert scale that ranges from

1 to 7, where 1 corresponds to “Never” and 7 corresponds to “Always”. The Arabic version of 

the IBQ-R Short and ECBQ-Short questionnaires are modified to be user friendly, the rating 

scale was visualized using cups that were filled according to their corresponding number in the 

scale (e.g. 1 was visualized using an empty cup while was visualized using a full cup).  

Means and standard deviations for the measures have been provided in their representative 

articles and may serve as a guide to determine percentile ranks for given scores. However, there 

are no published norms about the score ranges of the IBQ-R Short and the ECBQ-Short, and 

we will therefore compare our score ranges to the average scores reported in Garstein and 

Rothbart (2003) and Putnam et al., (2006), respectively.  This method is recommended by the 

authors of the scales. 

i. The Early Child Behavior Questionnaire-Short (ECBQ):

The ECBQ-Short includes 18 scales: Activity Level/Energy (8 items), Attentional 

Focusing (6 items), Attentional Shifting (8 items), Cuddliness (6 items), Discomfort (7 items), 

Fear (8 items), Frustration (6 items), High-intensity Pleasure (6 items), Impulsivity (4 items), 

Inhibitory Control (6 items), Low-intensity Pleasure (6 items), Motor Activation (6 items), 

Perceptual Sensitivity (5 items), Positive Anticipation (5 items), Sadness (6 items), Shyness (5 

items), Sociability (4 items), Soothability (5 items). A sample question is, based on a two-week 

timespan, “During everyday activities, how often did your child: Become distressed when 

his/her hands were dirty and/or sticky?” 

ii. The Infant Behavior Questionnaire-Revised Short Form (IBQ-R) (Putnam et

al., 2014):

The IBQ-R Short includes 14 scales: Activity Level, Distress to Limitations, Approach, 

Fear, Duration of Orienting, Smiling and Laughter, Vocal Reactivity, Sadness Perceptual 

Sensitivity, High Intensity Pleasure, Low Intensity Pleasure Cuddliness, Soothability, Falling 

Reactivity/Rate of Recovery from Distress.  

A sample question is, based on a one-week timespan, “How often did your baby: Notice 

low-pitched noises, air conditioner, heating system, or refrigerator running or starting up?” 

II. Clinical situations

Clinical situations were chosen from episodes in the Laboratory Temperament

Assessment Battery (Lab-TAB; Goldsmith & Rothbart, 1999a; Goldsmith & Rothbart, 1999b). 

The Lab-TAB is a standardized instrument for laboratory assessment of early temperament. It 

is designed to measure five dimensions of temperament: fear, anger/frustration, joy/pleasure, 

interest/persistence, and activity level. It has not yet been validated for use in Lebanon. 
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It includes a set of 3-5-minute episodes that simulate everyday situations, which 

facilitates the reliable observation of individual differences in the expression of emotion, in 

approach/avoidance and other instrumental behavior, in activity level, and in regulatory aspects 

of behavior. The data analysis is still in work in progress. It will be finalized end of October 

and the results will be shared with the Consortium team once available.  

• Fear dimension: refers to the level of negative affect experienced by the child,

including unease and worry, in the presence of novel, non-social stimuli.

• Anger/Frustration dimension: refers to the level of negative affect, including

becoming upset, argumentative, crying, or protesting when restrained or prevented

from activity.

• Joy/Pleasure dimension: refers to the amount of pleasure experienced by the child

during novel or playful activities.

• Interest/Persistence dimension: refers to the length of sustained attention or

engagement to various tasks or stimuli.

• Activity level dimension: refers to limb or trunk movement during a variety of daily

situations.

The pre-locomotor version consists of 17 episodes and is specific to children six months

of age who have not started to crawl. The locomotor version consists of 20 episodes and is 

specific to children 12 months of age who have started to crawl. For the purpose of this 

investigation, 10 Lab-TAB episodes will be employed. Episodes were chosen according to ease 

of execution, cultural relevance, affordability, feasibility, and similarity (between pre-

locomotor and locomotor manual versions). Two episodes from each dimension of 

measurement were included.  

The episodes will be executed by an experimenter in a 45-minute videotaped structured 

interaction between the mother and child. 

The Lab-TAB coding systems are designed with a dimensional conceptualization of 

individual difference variability.  For example, facial, vocal and motoric indicators of target 

discrete emotions are rated using a combination of both event and interval-based coding. 

Specific dimensions of children's behavior are characterized with a combination of binary 

(presence/ absence), ordinal (peak intensity) or ratio (latency) scales. 

This interaction will be videotaped for two clinical psychologists to independently 

score the clinical situations according to the Lab-TAB coding systems. Those scores will be 

compared for inter-rater reliability. Investigators will randomly select 20% of the sample and 

score the clinical situations for quality control. 
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Chapter 4: Methods 

Prior to using the scales parents were asked to check for the sentence structure and 

vocabulary of the translations in order to assess whether any modifications needed to be done. 

Therefore, a rigorous and thorough process was implemented in order to consolidate the Arabic 

translation of the scales.    

With regard to the clinical situations from the Lab-TAB, the researchers reviewed the 

content thoroughly to check for cultural nuances that it may entail. Clinical situations that 

involved specific scripts (e.g. puppet dialogue and phone dialogue) were translated to Arabic 

and adapted to current context (e.g. names of puppets were changed, reference to weather). 

Moreover, situations that originally included stimuli that are not culturally relevant (e.g. masks, 

screening a Sesame Street video) were either modified or not used.   

I. Reliability

• The internal consistency of both scales was assessed by computing Cronbach

Alpha.

• Test-Retest reliability was assessed by computing an intra class correlation

coefficient (ICC) to assess the overall reliability of data collected at time point

1 (0 months), time point 2 (2 months after), and time point 3 (3 months after

time point 2).

• Inter-rater reliability was assessed by computing an intra class correlation

coefficient “ICC”

II. Validity

a. Construct and convergent validity will be assessed in comparison the clinical

situations; the Pearson’s correlation coefficient (r) will be calculated. Results

will be available at the end of October.

III. Item functioning

a. The factor structure of the IBQ-R and the ECBQ-Short was assessed by running

an exploratory factor analysis on all items using a Principal Components

Analysis (PCA) with Oblimin rotation. All analyses were done using the IBM

SPSS version 25. Items will be retained based on their factor loading and the

Cronbach Alpha of the scale if items were dropped or retained.



Department of Psychiatry 

Division of Child and Adolescent Psychiatry 

Page 12 of 25 

Chapter 5: Results 
5.1 ECBQ-Short Results 

I. ECBQ-Short Scale Scores: After examining the histograms and Q-Q Plots, it was

apparent that scores for each subscale of the ECBQ-Short were fairly normally distributed

and there were no extreme cases of outliers.

Descriptives from Primary Caregiver ratings: 

ECBQ-Short Scale and Factor Scores 

Mean 

(N=162) SD 

Activity Level 4.87 0.94 

Attentional Focusing 4.94 0.86 

Attentional Shifting 4.97 0.85 

Cuddliness 5.19 0.89 

Discomfort 3.20 1.29 

Fear 2.46 0.93 

Frustration 3.44 1.23 

High Intensity Pleasure 4.64 1.20 

Impulsivity 4.30 1.09 

Inhibitory Control 3.48 1.02 

Low intensity pleasure 5.39 0.94 

Motor Activation 2.48 1.08 

Perceptual Sensitivity 5.03 1.33 

Positive Anticipation 5.36 1.37 

Sadness 2.97 0.96 

Shyness 3.31 1.28 

Sociability 5.27 1.18 

Soothability 4.54 0.99 

ECBQ Negative Affectivity 3.29 0.65 

ECBQ Surgency 4.89 0.74 

ECBQ Effortful Control 4.79 0.56 
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II. ECBQ Factor Analysis

We ran a Principal Components Analysis using an Oblimin Rotation for each subscale 

within the ECBQ. This was an exploratory approach to assess whether each scale within 

the ECBQ had a one-factor structure. Our results revealed that several scales had more 

than 1 component, which necessitated item examination and removal. Alongside 

examining the factor structure of each scale, we calculated the internal consistencies to help 

us identify problematic items. Items were assessed by the following criteria: their corrected 

item-total correlations are <.3, items have no loadings, items do not load on their intended 

factor, and an item’s secondary loading is higher than its intended primary loading. All in 

all, we removed a total of 27 items across all scales.  

III. ECBQ Problematic Items

The table below reveals the internal consistencies of each ECBQ subscale, under the 

column titled “Cronbach’s Alpha”. It also lists the problematic items within each scale, their 

corresponding item-total correlations, the Cronbach’s alpha of the scale if the item were to be 

removed, and whether the item was actually removed from our analysis. Activity Level had 

three factors; ECBQ 62R and ECBQ 61 were on the second factor and ECBQ 27R was on the 

third factor. For Attentional Focusing, ECBQ 79 and ECBQ 29 loaded on a second factor. For 

Attentional Shifting, ECBQ100 and ECBQ 41R loaded on two separate factors that were 

different from the primary intended factor. As for the Fear factor, ECBQ 25 and 26 loaded on 

one separate factor and ECBQ 60 and 99 loaded on another factor.  

Scale Cronbach's 

Alfa 

Problematic Item Corrected 

Item-total 

Correlation 

Alpha if 

item is 

removed 

Was the item 

removed? 

Activity Level 0.637 ECBQ27RWhile 

bathing, how often did 

your child sit quietly? 

-.046 0.707 Yes. Did not 

load on 

primary factor. 

Activity Level 0.637 ECBQ62RWhen being 

dressed or undressed, 

how often did your child 

stay still? 

0..237 0.632 Yes. Did not 

load on 

primary factor. 

Activity Level 0.637 ECBQ61 When being 

dressed or undressed, 

how often did your child 

squirm and try to get 

away? 

.377 .593 Yes. Did not 

load on 

primary factor. 

Attentional Focusing 0.526 ECBQ79When playing 

alone, how often did 

your child play with a 

set of objects for 5 

minutes or longer at a 

time? 

0.173 0.528 Yes. Did not 

load on 

primary factor. 
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Attentional Focusing 0.526 ECBQ95RWhile 

looking at picture books 

on his/her own, how 

often did your child 

become easily 

distracted? 

0.152 0.544 Yes. 

Removing it 

increased 

internal 

consistency of 

the scale.  

Attentional Focusing 0.526 ECBQ29When engaged 

in play with his/her 

favorite toy, how often 

did your child play for 

more than 10 minutes? 

0.24 0.498 Yes. Did not 

load on 

primary factor. 

Attentional Shifting 0.637 ECBQ41RAfter having 

been interrupted, how 

often did your child 

have difficulty returning 

to the previous activity? 

0.121 0.655 Yes. Did not 

load on 

primary factor. 

Attentional Shifting 0.637 ECBQ100While you 

were talking with 

someone else, how often 

did your child easily 

switch attention from 

speaker to speaker? 

0.207 0.652 Yes. Did not 

load on 

primary factor. 

Attentional Shifting 0.637 ECBQ104When you 

were busy, how often 

did your child find 

another activity to do 

when asked? 

0.266 0.623 No. 

Cronbach’s 

alpha was 

higher when 

the others were 

removed, and 

this was 

retained.  

Cuddliness 0.58 ECBQ13RWhen s/he 

was carried, how often 

did your child push 

against you until put 

down? 

0.226 0.578 Yes. Did not 

load on 

primary factor. 

Cuddliness 0.58 ECBQ51RWhen being 

gently rocked or 

hugged, how often did 

your child seem eager to 

get away? 

0.083 0.647 Yes. Did not 

load on 

primary factor. 

Discomfort 0.74 ECBQ37During 

everyday activities, how 

often did your child 

seem to be disturbed by 

loud sounds? 

0.381 0.724 Yes. Did not 

load on 

primary factor. 

Discomfort 0.74 ECBQ69 During 

everyday activities, how 

often did your child 

0.468 0.708 Yes. Did not 

load on 

primary factor. 
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become bothered by 

sounds while in noisy 

environments? 

Fear 0.682 ECBQ99When visiting 

a new place, how often 

did your child not want 

to enter? 

0.322 0.664 Yes. Did not 

load on 

primary factor. 

Fear 0.682 ECBQ25While at home, 

how often did your child 

show fear at a loud 

sound (blender, vacuum 

cleaner, etc.)? 

0.354 0.659 Yes. Did not 

load on 

primary factor. 

Fear 0.682 ECBQ26 While at 

home, how often did 

your child seem afraid 

of the dark? 

0.476 0.625 Yes. Did not 

load on 

primary factor. 

Fear 0.682 ECBQ60While in a 

public place, how often 

did your child show fear 

when the caregiver 

stepped out of sight? 

0.386 0.655 Yes. Did not 

load on 

primary factor. 

Frustration 0.736 none 

High Intensity 

Pleasure 

0.704 none 

Impulsivity 0.394 ECBQ18When offered a 

choice of activities, how 

often did your child 

decide what to do very 

quickly and go after it? 

-.031 0.58 Yes. Did not 

load on 

primary factor. 

Impulsivity 0.394 ECBQ17RWhen offered 

a choice of activities, 

how often did your child 

stop and think before 

deciding? 

.143 .403 Yes. Did not 

load on 

primary factor. 

Inhibitory Control 0.563 ECBQ88RWhen asked 

to wait for a desirable 

item (such as ice cream), 

how often did your child 

go after it anyway? 

0.108 0.614 Yes. Did not 

load on 

primary factor. 

Inhibitory Control 0.563 ECBQ19RWhen asked 

NOT to, how often did 

your child touch an 

attractive item (such as 

an ornament) anyway? 

0.27 0.533 Yes. Did not 

load on 

primary factor. 
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Low Intensity 

Pleasure 

0.669 ECBQ9While playing 

outdoors, how often did 

your child enjoy sitting 

in the sunshine? 

0.207 0.723 Yes. 

Correlation 

<.3. Their 

removal 

increased 

alpha to 0.77. 

Low Intensity 

Pleasure 

0.669 ECBQ90When being 

gently rocked, how 

often did your child 

smile? 

0.245 0.663 Yes. 

Correlation 

<.3. Their 

removal 

increase alpha 

to 0.77. 

Motor Activation 0.654 none 

Perceptual Sensitivity 0.69 none 

Positive Anticipation 0.703 ECBQ82RBefore an 

exciting event (such as 

receiving a new toy), 

how often did your child 

remain pretty calm? 

0.103 0.754 Yes. Did not 

load on 

primary factor. 

Positive Anticipation 0.703 ECBQ81Before an 

exciting event (such as 

receiving a new toy), 

how often did your child 

get very excited about 

getting it? 

0.435 0.675 No. This item 

had a 

Secondary 

loading that 

was higher 

than its 

intended 

primary 

loading. After 

removing 82R, 

this double 

loading ceased 

to exist. 

Sadness 0.672 ECBQ107When s/he 

was asked to share 

his/her toys, how often 

did your child become 

sad? 

0.229 0.69 Yes. Did not 

load on 

primary factor. 

Sadness 0.672 ECBQ91When you 

removed something s/he 

should not have been 

playing with, how often 

did your child become 

sad? 

0.408 0.628 No. This item 

had a 

Secondary 

loading that 

was higher 

than its 



Department of Psychiatry 

Division of Child and Adolescent Psychiatry 

Page 17 of 25 

intended 

primary 

loading. After 

removing 107, 

this double 

loading ceased 

to exist. 

Shyness 0.773 ECBQ31When 

approaching unfamiliar 

children playing, how 

often did your child 

watch rather than join 

in? 

 0.422 0.773 Yes. Did not 

load on 

primary factor. 

Shyness 0.773 ECBQ32When 

approaching unfamiliar 

children playing, how 

often did your child 

seem uncomfortable? 

0.367 0.783 Yes. Did not 

load on 

primary factor. 

Sociability 0.616 none 

Soothability 0.60 ECBQ66RFollowing an 

exciting activity or 

event, how often did 

your child have a hard 

time settling down? 

0.382 0.537 No. Once 

102R was 

removed 66R 

no longer 

loaded on a 

second factor. 

Soothability 0.60 ECBQ102RFollowing 

an exciting activity or 

event, how often did 

your child have a hard 

time settling down? 

0.277 0.592 Yes. Did not 

load on 

primary factor. 

and had <.3 

item-total 

correlation. 

Internal Consistency of the scales after removal of items 

Results indicated alphas for the empirically derived Shyness were good (see technical 

appendix available on request from the developer), according to criteria set forth by Cichetti 

and Sparrow (1990). Additionally, activity level, cuddliness, discomfort, frustration, high 

intensity pleasure, low intensity pleasure, and positive anticipation were fair. Results 

indicated alphas for the empirically derived attentional focusing, attentional shifting, 

impulsivity, inhibitory control, motor activation, perceptual sensitivity, sadness, sociability, 

fear, and soothability were unacceptable (α < 0.7).  
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IV. Exploratory Factor Analysis

After removing the problematic items, we ran an exploratory factor analysis on the data 

from time point 1 (N=162), using the new subscale scores. Without forcing the extraction of 

factors, a 5-factor structure was revealed. This structure appears to be better than the others 

that we have investigated, and this will be explained more thoroughly in the forthcoming 

sections. The first factor in this structure explains 23.9% of the variance in the data and entails 

the following three subscales: Inhibitory Control, Positive Anticipation, and Motor Activation, 

which each have a loading of 0.865, 0.674, and -.533, respectively. This factor seems to 

represent the construct “Effortful Control”. Secondly, the second factor explains 13.82% of the 

variance in the data and entails the following 6 subscales: Frustration, Activity Level, 

Attentional Focusing, Sadness, High Intensity Pleasure and Perceptual Sensitivity, which have 

loadings ranging from 0.30 to 0.73. However, Perceptual Sensitivity has a very low loading of 

0.30 and does not fit conceptually properly with the other scales in this factor. Thus, we have 

chosen to remove this scale from our tool. Therefore, this factor represents the construct 

“Intensity”. Moreover, the third factor, Emotional Regulation, has three scales and explains 

9.62% of the variance. The scales that load on this factor are: Discomfort, Fear, and 

Soothability, which have loadings ranging from 0.51 to 0.74. The fourth scale, “Sociability”, 

entails three scales: Shyness, Sociability, and Impulsivity, which have loadings ranging from 

0.66 to 0.77. Lastly, the fifth factor “Sensory Threshold” entails three scales: Low Intensity 

Pleasure, Cuddliness, and Attentional Shifting, which have loadings that range from 0.53 to 

0.84. Therefore, our analysis has yielded five factors instead of three factors for the ECBQ-

Short Form. These factors suggest a different structure for temperament in the Lebanese 

culture.  

V. Total Variance Explained

Evidently, a 5-factor structure (resulting from exploratory factor analysis) explained 

61.37% of the variance. 

VI. Three-Factor Extraction:

In order to determine whether the three-factor structure is suitable for our sample, we 

compared it to the original structure by Putnam et al., (2010). Our results revealed that there 

were problematic scales that did not load on their intended factor, which hindered our ability 

to be persuaded by this factor solution. First, we ran a PCA, using our new subscale scores, 

with Oblimin Rotation and forcibly extracting three factors. The resulting factor structure 

revealed that the following scales did not load on their intended factor (with no double 

loadings): Positive Anticipation, Perceptual Sensitivity, Attentional Focusing, and Shyness. 

These are written in red in the below table. Moreover, some subscales had double loadings, 

with low loadings on the intended primary factor, which indicates that they are candidates for 

retention since they have conceptual relevance. These are the following scales: Sociability, 

Soothability, High Intensity Pleasure. The rest of the subscales loaded properly on their 

corresponding factors.   
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VII. Total Variance Explained

The 3-factor structure (resulting from the forced factor extraction) explained 47.41% of

the overall variance. 

VIII. 4-Factor Extraction

In order to ensure that our five-factor solution explained the most variance, we had to

compare it to a four-factor solution as well since the three-factor solution was not suitable. 

Therefore, we also ran a PCA, using the new subscale scores, with Oblimin Rotation and 

forcibly extracting four factors. This four-factor solution explained 54.78% of the variance. 

Furthermore, the loadings on each factor were not suitable for the overall factor.  

IX. ECBQ ICC Using Original Factor Structure and Scoring

Inter-rater Reliability (IRR) was assessed using a two-way random, absolute agreement,

average-measures ICC (McGraw & Wong, 1996) to assess the degree that coders provided 

consistency in their ratings of the ECBQ subscales. ICC values ranged between fair (>0.49) 

and good (<0.76) for all ECBQ subscales, according to the commonly cited cutoffs by Cicchetti 

(1994). This indicates that this measure maintains satisfactory inter-rater reliability in our 

culture. It is important to note, however, that the agreement of the scales and factors should be 

interpreted with caution, in light of the fact that we have not yet presented the ICC for final 

subscales from our factor analysis. However, based on these results, it appears that they have 

“fair” to “good” IRR.  

X. ECBQ-Short ICC After Removing Problematic Items and Using Re-calculated Scale

Scores

Inter-rater Reliability (IRR) was assessed using a two-way random, absolute agreement,

average-measures ICC (McGraw & Wong, 1996) to assess the degree that coders provided 

consistency in their ratings of the ECBQ subscales. ICC values ranged between fair (>0.48) 

and good (<0.73) for all ECBQ subscales, according to the commonly cited cutoffs by 

Cicchetti (1994). This indicates that this measure maintains satisfactory inter-rater reliability 

in our culture. Based on these results, it appears that our final subscales have “fair” to “good” 

IRR.  

XI. Test-retest Reliability Using Original ECBQ-Short (Parent form)

Test-retest reliability was assessed using a two-way fixed, absolute agreement, average-

measures ICC (McGraw & Wong, 1996) to assess the degree to which parents who filled in 

the ECBQ-Short form were reliable in their coding across three different time points; 0 

months, 2 months and 5 months. ICC values ranged between fair (>0.49) and good (<0.76) 

for all but one ECBQ subscale, according to the commonly cited cutoffs by Cicchetti (1994). 

Low Intensity Pleasure had very poor and insignificant test-retest reliability. The rest of the 

results indicate that this measure maintains satisfactory to excellent test-retest reliability in 
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our culture. The high ICC coefficients on the three factors also support this claim. It is 

important to note, that these scale scores are derived from the original scale structures and 

items. Below this table is another table that lists the test-retest reliability for the scales after 

we removed problematic items.  

XII. Test-retest Reliability Using Our Derived Scales from ECBQ-Short (Parent form)

Test-retest reliability was assessed using a two-way fixed, absolute agreement, average-

measures ICC (McGraw & Wong, 1996) to assess the degree to which parents who filled in 

the ECBQ-Short form were reliable in their coding across three different time points; 0 

months, 2 months and 5 months. ICC values ranged between fair (>0.5) and excellent 

(<0.91), for all but one ECBQ subscale, according to the commonly cited cutoffs by Cicchetti 

(1994). Low Intensity Pleasure had very poor and insignificant test-retest reliability. The rest 

of the results indicate that this measure maintains satisfactory to excellent test-retest 

reliability among parents in our culture.  

XIII. Test-retest Reliability Using Original ECBQ-Short (Relative form)

Test-retest reliability was assessed using a two-way fixed, absolute agreement, average-

measures ICC (McGraw & Wong, 1996) to assess the degree to which relative respondents 

were reliable in their coding across three different time points; at 0 months, 2 months and 5 

months. ICC values ranged between good (>0.6) and excellent (<0.94), according to the 

commonly cited cutoffs by Cicchetti (1994). These results indicate that this measure 

maintains good to excellent test-retest reliability among relatives in our culture.  

XIV. Test-retest Reliability Using Our Derived Scales from ECBQ-Short (Relative form)

Test-retest reliability was assessed using a two-way fixed, absolute agreement, average-

measures ICC (McGraw & Wong, 1996) to assess the degree to which relative respondents 

were reliable in their coding across three different time points; at 0 months, 2 months and 5 

months. ICC values ranged between fair (>0.5) and excellent (<0.91), according to the 

commonly cited cutoffs by Cicchetti (1994). However, the Cuddliness was the sole scale to 

not achieve significance. The rest of the results indicate that this measure maintains 

satisfactory to excellent test-retest reliability among relatives in our culture.  

XV. IBQ-R Short Scores

We report descriptive results from the IBQ-R Short, due to the fact that we had an 

underpowered sample size and could not conduct further analysis on this scale. In the 

future, we hope to increase our sample size of participants for the IBQ-R Short. IBQ-R 
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scores are on a 7-point Likert scale that ranges from 1 to 7, where 1 corresponds to 

“Never” and 7 corresponds to “Always”.   

IBQ-R Short: Descriptives from the primary caregivers 

N Minimum Maximum M SD 

Activity Level 55 1.71 6.86 3.70 1.01 

Distress to limitations 55 1.43 7 4.15 1.07 

Duration of Orienting 55 0.83 7 3.74 1.32 

Fear 55 0 6.67 3.12 1.49 

Smiling and Laughter 55 1.57 6.57 4.68 1.15 

High Pleasure 55 0.86 7 5.44 1.35 

Low Pleasure 55 1.86 6.71 4.67 1.11 

Soothability 55 4 7.14 5.63 0.79 

Falling Reactivity 55 1.5 6.67 4.82 1.22 

Cuddliness 55 2.83 7.5 5.44 1.00 

Perceptual Sensitivity 55 0.33 6.83 2.94 1.52 

Sadness 55 0.17 6.17 3.07 1.11 

Approach 55 0.67 7 5.29 1.47 

Vocal Reactivity 55 1 6.6 4.53 1.09 

Regulatory Capacity 55 3.82 6.37 4.87 0.58 

Positive Affect 55 2.09 6.22 4.43 0.96 

Negative Emotion 55 1.85 5.58 3.38 0.74 
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Chapter 6: Discussion and Limitations 

Results revealed that 32 items (items that were problematic + the perceptual sensitivity 

scale) out of the 107 items are to be removed making the ECBQ-Short composed of 75 items. 

In addition, a different factor structure for the ECBQ-Short, in comparison with the original 

structure of the ECBQ-Short was found. This is perhaps due to the cultural relevance of the 

items within each scale, which could lead to some items loading on the factors that they are not 

intended to load on. For this reason, we conducted factor analysis on each subscale to see if 

one factor structure would be extracted and, if not, to see which items are not loading properly 

and should be considered for removal. Therefore, subscale factor analysis helped us determine 

the final items that belong to each subscale. Additionally, the ICC revealed that there was 

significant and positive agreement across most scales of the ECBQ. Test-retest reliability 

analysis also revealed that the instrument was reliable over time. It is important to note that the 

5-factor structure attained from our factor analysis may undergo some changes pertaining to

the naming of the factors as we conduct an in-depth review of the literature. By doing so, we

might be able to conceptualize why a 5-factor solution is best for this culture.

Our study entails some limitations, which are related to: a low response rate of 46%, 

illiterate mothers partaking in the study, a challenging recruitment process mainly due to the 

hesitance of mothers to undertake such a personal intervention, a small sample of infants, and 

fatigue from the length of the questionnaire and the structured interaction. Lastly, considering 

that we targeted mothers from varied socio-economic backgrounds, there were logistical 

difficulties involved, which pertained to their transportation and ability to attend our sessions.  
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Chapter 7: Next Steps 

IBQ-R Short and ECBQ-Short are unique instruments that help in assessing 

temperament in Middle Eastern children. These instruments will be useful to any mental 

health professional working with parents of young children. Although these instruments are 

long, they might allow parents to reflect on their parenting, to better understand their babies, 

and to possibly adjust to their babies’ specific needs. In turn, this might reinforce the 

development of healthy attachments.  

It should be noted that the IBQ-R Short and ECBQ-Short are not diagnostic tools. 

Nevertheless, they might be helpful in detecting any perceived changes in the children’s 

emotional expressions. As such, we recommend that they are used alongside parenting 

interventions to measure the indirect effectiveness of such interventions.   

Next steps: 

1- Computing the convergent validity of our scale with the LAB-TAB clinical situations. This

will be finalized by end of October 2019.

2-Finalizing the adaptation of the IBQ-R.

3- Scale up the usage of the instruments particularly within the Preventive Parenting Program

that will be put at the disposal of the primary care centers and the nurseries through the

Lebanese Ministry of Public Health.
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