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KEywoRDS: Psychology; Consciousness; Subtle energy; Transpersonal; Cognitive science; 
Psychedelics; Chi. 

 Today the discipline of psychology is branching out to embrace research into more 
esoteric areas that can provide the means and techniques that will empower people to assume 
greater self-responsibility for their mental and physical health while simultaneously empower-
ing each person with powerful tools for health and well-being. I refer to the increased inter-
est and research in the contemplative practices (e.g., how meditation affects brain structure,1 
physiology,2 and well-being),1 energy medicine, and alternative holistic therapies as well as 
renewed interest in research that examines the efficacy of psychedelics, such as MDMA3,4,5 or 
psilocybin,5,6 on mental health disorders such as anxiety, depression, addiction, or Post-Trau-
matic Stress Disorder.

 Reliance on the medical model and the subsequent over-prescription of pharmaceuti-
cal drugs has taken a tremendous toll on the pocketbooks and psyche’s of patients who seek 
psychological relief. Many now seek alternative solutions and holistic prevention strategies for 
both physical and psychological ailments, thus research that focuses on the efficacy of alterna-
tive treatments is greatly needed. Simultaneously, new methodologies will need to be identified 
that can accurately measure changes produced through the manipulation of subtle energies. 
 
 William Tiller, Stanford Professor Emeritus of Materials Science and Engineering 
believes that these subtle energies are the energies produced by what we refer to as spiritual, 
mental, emotional and other similar energies and that “(h)umans are potential sources and 
conscious detectors of subtle energies.”7 He also proposed methodologies for measuring these 
energies.7

 According to Eastern medicine, this energy is called chi. Chi is everywhere, but it’s 
presence and effects on the body and mind are what are of interest to psychologists. The chi 
that flows throughout the body cannot be seen. According to Chinese medicine (e.g., acupunc-
ture), there are twelve primary meridians that are associated with major organs of the body and 
that join together at certain junctures. Although chi cannot yet be measured directly, evidence 
is gathering that supports its presence. Similar to the concept of dark matter, the effects of its 
presence are what we can detect. Kirlian photography, galvanic skin response, heart rate and 
blood pressure8 are used to observe changes due to subtle energy manipulation.

 Alternative approaches to healing, such as acupuncture, acupressure, Emotional Free-
dom Technique, meditation, yoga, tai chi, and chi kung all incorporate the idea that health is the 
result of free flowing and balanced chi and that disease arises when one’s chi is either blocked 
or stagnant or unbalanced. When changes occur in the brain, nervous system, visceral organs 
and physiological systems that result in greater well-being and health, this is news. When it 
happens due to the manipulation of our intention, this is historical.

 Is this expansion of research investigating the subtle energies a deviation from the 
original intent of the discipline of Psychology? Let’s travel back to 1879 when psychology 
first became a science. It was the advent of Wilhelm Wundt’s first psychological laboratory 
in Leipzig, Germany where he studied consciousness that started psychology down the road 
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of scientific investigation. Wundt believed that, “The exact description of consciousness is the aim of experimental psychology.”9 
Since that time, psychological research has grown into a discipline with many branches that extend beyond it’s original intent to 
study consciousness. With over 135 years since it’s inception as a science, psychology has provided us with valuable information 
about the human condition. The major forces defining the discipline as it evolved--psychodynamics, behaviorism, humanism and 
most recently, the transpersonal--have guided psychological research. Other branches of the discipline include neuroscience, devel-
opmental, and cognitive research. As we learned more from this growing body of knowledge, we found that our former assumptions 
about human behavior needed revision as we progressed. For example, it was not until after the technologies of Magnetic Resonance 
Imaging (MRI), Positron Emission Tomography (PET), or laser technology were developed did our understanding of brain structure 
and physiology advance significantly. With these advancements, psychology unearthed much of what was formerly hidden and in 
doing so, catalyzed changes to former theories and therapies.

 We therefore understand that our concepts of reality and truth change as we advance scientifically. The truths discovered 
in one era must withstand revision in subsequent eras when new discoveries force us to shift away from old paradigms. The great 
thinkers of our time--Galileo, Kepler, Copernicus, Schroedinger, Newton, Einstein, Bohm, and Bohr--all demonstrated that it was 
necessary to change some of our concepts of “truth” and reality. Their discoveries added to the pool of human knowledge forcing a 
revision to those truths formerly held. Thus, truth must be seen as a “tentative truth,” or a good enough explanation for now. They 
are the best explanations that can be provided at the time until new discoveries force us to revise or discard the older guiding as-
sumptions. As new information and technologies emerge, human understanding expands, often with great disruption to what has 
been “known” before.

 The medical model has dominated what psychology investigates and how treatment is developed. Treatment is not cure, 
however. Without an inquiring eye towards prevention and healing, we will stagnate as a discipline. As more disorders are identified 
with corresponding prescription medicines being developed, it is time for us to step back and examine the wisdom and effectiveness 
of limiting our approaches to this paradigm.10 While the medical model has provided us with the biological knowledge necessary to 
understand the mechanisms of behavior, using the biological model as the primary approach to treatment neglects important aspects 
of being human. The human organic system is interrelated--what we do to our bodies affects our minds and vice versa. The whole 
is more than the sum of its parts.

 This is nowhere more evident than in the discipline of psychology today. As we advance our knowledge in the biological 
and neurosciences we need to remember that the roots of the discipline were steeped in an attempt to understand the whole human 
being. The problem has been that the scientific method is reductionism--we attempt to break down the human being as a whole 
into it’s component parts so that we can learn more about the various structures and processes that make up our bodies and experi-
ence. This reductionism must be seen for what it is, however. We are reminded to not view each person as simply a compilation of 
symptoms and structures, but we are called to understand the being as a whole living organism. This may be difficult because even 
with over 130 years as a scientific discipline, psychology is still in its infancy. Much has been uncovered that increases our basic 
understanding of what it means to be a healthy, well-adjusted human being--both physically and psychologically--but our journey is 
not yet over.

 Although traditional psychological research has steered away from such issues as the spirit and soul, it may simply be that 
as scientists we are just uncomfortable with that which we do not yet understand, cannot see or touch. The importance of evolving 
the discipline to return to its roots is evident if we examine the etymological roots of the term, psychology. It consists of two parts: 
psyche and -ology. Ology refers to the study of while psyche is literally translated from Greek to mean soul. The term therapist is 
translated into an attendant or servant, and therefore, a psychotherapist would be an attendant of the soul. The discipline appears to 
be evolving and coming full circle back to its original roots. Transpersonal research focusing on the subtle energies of consciousness 
is expanding and causing us to rethink our ideas about prevention, treatment and healing.

 The term, transpersonal, is defined as that which is beyond the personal or individual. Research that stems from the 
transpersonal investigates the subtle energies of consciousness and their relationship to brain structure and function. We could say 
that it investigates questions that do not fit neatly into any of the former paradigms that have guided psychological research. 
 
 Transpersonal research provides us with greater understanding of how different consciousness states relate to health and 
well-being. Knowledge is empowering and raises consciousness, allowing for more information to be synthesized that we hope will 
result in better understanding and development of practices that augment and further enhance our natural human capacities. This 
type of research allows us to develop techniques that address the discovery and development of consciousness faculties that extend 
beyond our five senses, tapping into our natural abilities that allow us to see and know the world in a more interconnected fashion.11
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 The tools to evolve consciousness are within our grasp and do not have to be bought through prescription drugs. It is the 
ultimate self-empowerment! What if we could all learn self-healing tools that would help us prevent or overcome depression, an-
ger, pain, trauma, frustration, and anxiety? Current research in the contemplative practices1,2 (i.e., various methods of meditation, 
corresponding changes in structure and function in the brain and their relationship to well-being) as well as investigations into the 
therapeutic use of hallucinogens1-4,6,12 (e.g., LSD, MDMA, psilocybin) and other non-drug means of treatment, (e.g., Holotropic 
Breathwork, Transcendental Meditation, EFT) are being conducted at major universities in the United States--Johns Hopkins, Uni-
versity of Wisconsin-Madison, Duke University, the University of Arizona, UCLA, and the Salk Institute in California--in hopes of 
finding effective, alternative and long-lasting relief for those suffering from terminal illness anxiety, addictions, depression or post-
traumatic stress disorder.5

 Radin13 outlined numerous studies establishing that psi phenomena are real and can be measured. We find our conscious-
ness is interconnected to others, validated by these studies. Our interconnection is evident in the fact that our DNA crosses racial and 
ethnic lines. We are discovering how the elements that make up the known universe are the same as that which is within our own 
cells. We are made of cosmic dust. From particle physics we know that when a particle is split into two parts, even though those two 
parts may be long distances apart, there is an instant communication between the two when changes are made to one of the pair. We 
are challenged to explain how this happens, but the fact that it happens is what is intriguing (and therefore, significant to people on a 
soul level when that type of communication is a psychic connection between two people). Could our ability to scientifically explain 
this phenomenon in quantum physics provide us with an explanation for how extrasensory perception (ESP) works? We shall see. 
In the meantime, psychology is advancing and evolving research that can provide meaningful information to help us understand our 
interconnectedness and to discover and refine practices that result in greater well-being and happiness.

 As psychological research advances into the 21st century, we will be challenged on many fronts. What was once considered 
to be false may turn into a truth but that truth may not be revealed to science until we advance in our technologies, techniques, and 
understanding. Truth is relative to what we know at any given time. As we evolve in our knowledge, we may need to revise or dis-
card current theories or therapies as we discover and uncover more about the mysteries of the mind.
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ABSTRACT

Introduction: With increasing availability of genetic testing for various disorders, individuals 
and family members at risk are facing more decisions regarding current and emerging tests. 
However, no study has examined psychological determinants associated with decisions to un-
dergo genetic testing for Autism Spectrum Disorders (ASD). The purpose of this study is to 
propose an integrated theoretical model for undergoing ASD genetic testing and examine psy-
chological factors, attitudes and intention regarding autism genetic testing.
Method: A theoretical framework specifically designed to explain emotional factors that may 
influence parents’ decisions to undergo autism genetic testing is proposed, which contains three 
key constructs, i.e., affect-type variables, attitudes and intention. Using a sample of parents 
with autistic children in Taiwan (N=444), we conduct a two-step Structural Equation Modeling 
(SEM) analysis to assess whether the data supported the hypothesized model.
Results: The greater genetic test-related anxiety parents have, the more likely they might want 
to take their children to undergo the test. Similarly, the more fear or guilt parents have, the less 
likely they would warrant the test. Attitude does not predict parents’ intention in this study.
Conclusions: Our proposed model and findings from this study provided support to the need 
of pre-test counseling and genetic education among ASD – affected populations in Taiwan. 
It is imperative to build empathetic, caring, trusting professional relationships and consider 
emotional factors when performing genetic counseling among parents of children with ASD.

KEYWORDS: Autism spectrum disorders; Genetic testing; Emotional factors.

ABBREVIATIONS: ASD: Autism Spectrum Disorders; SEM : Structural Equation Modeling; 
CMA: Chromosomal Microarray; ACMG: American College of Medical Genetics and Ge-
nomics; TPB: Theory of Planned Behavior; SRT: Self-regulation theory; TMSC: Transactional 
Model of Stress and Coping; HBM: Health Belief Model; PMT: Protection Motivation Theory; 
MIP: Model of Interpersonal Behavior; RMSEA: Root Mean Square Root Error of Approxi-
mation; SRMR: Standardized Root Mean Residual; FIML: Full Information Maximum Likeli-
hood; CFA: Confirmatory Factor Analysis; CI: Confidence Interval; MK: Multivariate Kurtosis. 
 

INTRODUCTION

 As the number of genetic tests for multifactorial diseases continues to grow in clinical 
settings, individuals and family members at risk for these conditions are facing more decisions 
regarding current and emerging tests.1 In many instances, undergoing genetic tests requires 
complicated psychological and behavioral adjustments.2,3 The current literature on psychologi-
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cal factors and decisions to undergo genetic testing has heavily 
centered on 1) cancers as the disease focus, such as hereditary 
breast, ovarian and colon cancers,4,5 2) single-gene disorders 
with identified etiology, such as Down syndrome and cystic fi-
brosis,6 and 3) the psychological and behavioral impact of ge-
netic testing.7 Less attention has been paid to the psychological 
determinants associated with decisions to undergo genetic test-
ing for complex neurodevelopmental disorders – autism spec-
trum disorders (ASD), in particular. 

 ASD is a range of conditions characterized by social 
impairment, communication difficulties and restricted, repeti-
tive behaviors.8 Strong evidence suggests that ASD is among the 
most heritable of all neurodevelopmental conditions.9,10 Parents 
of children with ASD are at an increased risk of having another 
affected pregnancy.8,11 The recurrence risk of ASD is between 
2-9% if one child was diagnosed with ASD, and 25-35% if two 
or more affected children were identified in one family.9 Studies 
have suggested monozygotic twins are much more likely to have 
ASD than dizygotic twins. Similarly, other chromosomal abnor-
malities are more prevalent in families and relatives with ASD.11,12 

Current Genetic Tests Recommended for ASD

 Until recently, there has been no single laboratory test, 
such as the BRCA gene test for breast cancer and FMR1 screen-
ing for fragile X,13,14 which can be used for diagnosing ASD ex-
clusively. The available clinical genetic tests recommended for 
identifying the etiology of ASD vary by medical authorities. The 
American Academy of Neurology and the American Academy 
of Pediatrics recommend traditional cytogenetic tests includ-
ing G-banded karyotyping and Fragile X screening in patients 
with ASD.15,16 Recently, Chromosomal Microarray technology 
(CMA) has emerged as a more powerful tool providing higher 
resolution and better diagnostic yield than traditional tests.17 
Both the American College of Medical Genetics and Genomics 
(ACMG) and the International Standard Cytogenetic Array Con-
sortium recommend CMA as the first-tier test for people affected 
with ASD.18

 Generally, the potential benefits of autism genetic test-
ing encompass identifying the causes of ASD, promoting early 
detection and developing treatment plans.19 As noted by ACMG 
clinical guidelines (2013 revision), “using current knowledge 
and technology, a thorough clinical genetics evaluation of pa-
tients with ASD is estimated to result in an identified etiology in 
30-40% of individuals.”20(404) However, similar to other genetic 
tests, autism genetic testing might also involve a number of ethi-
cal, legal and social implications, such as genetic discrimination 
and insurance concerns.21

Decisions Regarding Undergoing Autism Genetic Testing

 The decisions to undergo genetic testing for specific 
conditions might vary widely among at-risk populations.4 Pre-
vious literature has shown that the uptake of genetic tests was 

likely to be predicted by a number of psychological factors, such 
as higher perceived disease risk, greater level of anxiety over 
the disease or desire for emotional relief.4,22 Unfortunately, psy-
chological factors associated with decisions regarding testing for 
ASD are largely unknown in the existing literature. Decisions 
to undergo autism genetic testing can be more complicated than 
other conditions due to the following reasons: 1) The multifacto-
rial nature of ASD (with more than one single gene involved), 
2) the relatively low detection rate with the current technology 
(compared with single-gene disorders, such as Down syndrome 
and cystic fibrosis), 3) the inability to test for disease severity,23 
and 4) lack of evidence for clinical utility.23,24 Due to these test 
constraints, ASD-affected people, their families, and at-risk pop-
ulations might experience a host of unique psychological fac-
tors associated with the decision to undergo genetic testing for 
ASD.25,26

 In addition to the psychological burden, cultural iden-
tity might also shape the decisions whether to undergo the test 
for ASD. To date, little is known on this specific test decision 
within Asian populations, both within and outside the US. To 
ensure the appropriate use of genetic technology and reduce the 
concerns regarding autism genetic testing, it is critical to under-
stand the psychological factors that determine the test uptake 
among parents of children with ASD. This study will specifically 
investigate the psychological factors that determine the test deci-
sions among a sample of Taiwan parents of children with ASD. 
Understanding the decisions regarding autism genetic testing is 
expected to have a broader impact in Taiwan, primarily due to 
1) the misuse of genetic testing in that country, 2) the societal 
pressure or stigmatization for having children with mental disor-
ders, 3) lack of policies or official guidelines to regulate autism 
genetic testing.

 This study will examine the attitudes and decision mak-
ing regarding autism genetic testing among parents of children 
with ASD. Specifically, we aim to 1) propose an integrated theo-
retical model for undergoing ASD genetic testing, and 2) exam-
ine the psychological factors, attitudes and intention regarding 
autism genetic testing among a sample of parents with autistic 
children in Taiwan, based on our proposed theoretical frame-
work. 

THERORETICAL FRAMEWORK

 Based on the current literature on factors determining 
the attitudes, beliefs and decision making regarding genetic test-
ing,27-29 We propose a theoretical model (See Figure 1) for this 
study. This model contains three key constructs, i.e. affect-type 
variables, attitudes and intention from the following validated 
theories: the Theory of Planned Behavior (TPB),30 Self-regula-
tion theory (SRT),31 and the Transactional Model of Stress and 
Coping (TMSC).32

 The model we proposed is specifically designed to ex-
plain the emotional factors that facilitate or inhibit parents’ deci-
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sions to undergo autism genetic testing. The underlying reason 
for constructing this combined model is as follows. Although 
preeminent health behavioral theories, such as the Health Belief 
Model (HBM) and the TPB,33 have been widely employed in 
examining the decision-making processes related to genetic test-
ing, they lack an important component in predicting the inten-
tion or the behavioral change: emotions.28,34

 Although less frequently adopted for genetic testing re-
search, the two health psychology theories, SRT and the TMSC, 
have been validated and used to explain how individuals might 
exhibit emotional responses, such as stress and fear, and how 
they might cope with the emotional distress.28 In this study, I 
propose to add emotional factors as influences on the decisions 
regarding autism genetic testing among parents of children with 
ASD. 

 The salient features of the proposed model include the 
emphasis on emotional appraisal, coupled with attitudinal fac-
tors in assessing parents’ decision-making processes. This model 
highlights the affect-type variables as important constructs to 
explain how people’s decisions regarding genetic testing/screen-
ings might be shaped. 

 The key outcome variable in the model we propose is 
parents’ behavioral intention of undergoing ASD genetic testing. 
Affect-type variables and attitudes are the two predictor vari-
ables (Figure 1). It is hypothesized that in this model, parents’ 
intention regarding ASD genetic testing is correlated with their 
emotional responses and attitudes toward the test. Each of the 
three key variables (i.e. affect-type variables, attitudes and in-
tention) interacts and connects with each other. The affect-type 
variables are composed of three subdomains: anxiety, fear and 
guilt. Anxiety has three subgroups: trait anxiety, anxiety caused 
by ASD and anxiety caused by ASD genetic testing. Based on 

past literature,29,35,36 the parental attitudes are also further divided 
into three subdomains: a) attitudes toward testing the affected 
child and the family members, b) attitudes toward carrier test-
ing, prenatal diagnosis and newborn screening, and c) attitudes 
toward testing individuals with family history of ASD. Mean-
while, overall moderating factors such as gender, age, and in-
come might influence these aforementioned factors. Below we 
will contextualize each of the variables employed in this model. 

Affect-Type Factors

 Based on the preliminary findings from our previous 
work on parents’ attitudes toward autism genetic testing and the 
reasons listed below, we specifically intend to test three emo-
tional variables: i.e. fear, anxiety and guilt.

Fear: Both SRT and the TMSC delineate fear as an important 
predictor in making decisions when people experience a spe-
cific health situation.28 Fear is among the most studied emotion 
in social science, and can be a strong motivator for actions.37 

As Protection Motivation Theory (PMT) theorizes, “fear may be 
considered a relational construct, aroused in response to a situ-
ation that is judged as dangerous and toward which protective 
action is taken”.38(p51) Evidence shows that stronger levels of fear 
can induce greater changes in attitudes, intentions, and behav-
iors.39 In this study, we will test the specific kind of fear related 
to the negative consequences, privacy issues, genetic stigma 
and discrimination caused by ASD genetic testing. Because our 
sample was from Taiwan, parents’ perspectives could possibly 
be influenced by traditional Chinese culture and societal pres-
sure on “birth defect”. From the perspectives of traditional Chi-
nese culture, children with “birth defect”, especially those with 
mental disorders might be stigmatized and excluded from the 
mainstream society.40

Figure 1: Theoretical model of parents’ intention of undergoing ASD genetic testing.
A: Attitudes toward testing the affected child and the family members
B: Attitudes toward carrier, prenatal diagnosis and newborn screening
C: Attitudes toward testing individuals with family history of ASD
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Anxiety: Although anxiety is not specifically described as affect-
type variables in the constructs of SRT and the TMSC, previ-
ous literature has extensively described anxiety as one of the 
most common emotional response related to genetic testing.5,41 

Anxiety had two related types: state anxiety and trait anxiety. 
State anxiety is a transitory emotional reaction which includes a 
subjective feeling of nervousness, tension and worry.5 However, 
trait anxiety refers to an enduring characteristic of a person that 
can be used to explain a person’s behavioral consistencies, and 
determines the likelihood a person will experience anxiety in 
stressful situations.42 Previous studies have demonstrated that 
both state anxiety and trait anxiety were related to the uptake of 
genetic testing for hereditary breast, ovarian and colon cancers.5 
In this proposed study, both trait anxiety and state anxiety will 
be evaluated.

Guilt: Compared with anxiety and fear, feeling of guilt is not 
well researched in genetic testing research. However, guilt is 
a prevalent emotional response to hereditary diseases across 
a wide range of genetic conditions.43 In the context of genetic 
screenings, feeling of guilt can be caused by feeling the passing 
of a faulty gene to children, causing them to have certain genetic 
disease or the higher risk for developing the disease. Previous 
study indicates that the emotional responses to genetic condi-
tions are often characterized by feelings of guilt.43 Because ge-
netic testing is meant to detect certain diseases running in the 
family, it is very likely to provoke the feeling of guilt among 
family members and affect their individual intention of undergo-
ing genetic testing. We will specifically assess guilt associated 
with having children with ASD and undergoing genetic testing 
for ASD in this study.

Attitudes: According to Eagly and Chaiken,44 attitude is defined 
as the subjective evaluation of an object or action and it can be 
positive or negative. Attitude is a major determinant elucidated 
in TPB associated with people’s engagement in a specific behav-
ior.30 Prior studies that explore the domains of TPB show indi-
viduals’ positive attitudes are correlated with their intentions to 
be tested for colorectal, breast/ovarian cancer and Alzheimer’s 
disease.45-47 Two dimensions of attitudes can be measured: val-
ues and beliefs.48 This study will assess both dimensions. 

Intention: As depicted in the TPB, behavior is directly driven 
by people’s intention. TPB has been substantially used to pre-
dict and explain human behavior in diverse health-related con-
texts including genetic testing intentions.33 Similar to the TPB, 
the Model of Interpersonal Behavior (MIP) also emphasizes the 
main construct of “intention” as the antecedent of individuals’ 
behavior. The intention to be tested in this study is the inten-
tion of undergoing genetic testing for 1) children with ASD, 2) 
siblings of children with ASD, 3) themselves, 4) their spouses, 
5) relatives from their biological family, and 6) relatives of their 
spouses.

MODERATORS 

 As the HBM, CSM and TMSC theorize, a variety of 
social-demographic factors might modify how individuals per-
ceive health issues or concerns.28 These factors include variables 
such as age, education, socioeconomic status and ethnicity or 
religious beliefs. 

 For instance, interest in and uptake of genetic testing 
for hereditary cancer has been associated with having more 
years of education, a higher income, a higher education level and 
better health insurance coverage.49 In this proposed study, age, 
gender, educational level, and annual household income will be 
measured as moderating factors. 

METHODOLOGY AND STUDY DESIGN

Study Design
 
 This proposed empirical study is part of a larger re-
search project initiated by Dr. Lei-Shih Chen in the Department 
of Health and Kinesiology at Texas A & M University and co-
directed by Dr. Tse-Yang Huang in the Department of Special 
Education, National Hsinchu University of Education. The re-
search project, funded by the Chiang Ching-kuo Foundation 
for International Scholarly Exchange, was conducted among 
parents of children with ASD in Taiwan. The entire project was 
completed in three phases during September 2012 and January 
2013: survey development, pilot test and survey distribution. 

Altogether, we surveyed almost 250 schools and sent 
862 surveys to parents of children in diverse autism commu-
nities in Taiwan. The response rate was 52.8%. The research 
protocols were approved by Texas A & M’s institutional review 
board. More details were provided in our previously published 
work.50

Measures

The measures used in this analysis included two prima-
ry categories, i.e., the outcome variable and predictor variables. 
The outcome variable is parents’ intention regarding the test up-
take. Parents’ intension was measured by six items scaled on a 
4-point response format. Both emotional responses and attitudes 
were predicator variables in this study. Anxiety, fear and guilt 
are the three components of emotional responses. Each of them 
was assessed by items in a 4-points response format. 

Data Analysis

 First, we performed descriptive and exploratory analy-
ses with the assistance of IBM SPSS version 22. The psycho-
metric properties of both predictor and outcome variables were 
examined before conducting path modeling and factor analysis. 
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Statistical significance of hypothesis tests is typically reported 
using a type I error rate of 0.05. Actual p-values were provided 
whenever possible.
 
 Second, we applied a two-step structural equation mod-
el analysis to assess whether the data supported the hypothesized 
model. The initial step included a Confirmatory Factor Analysis 
(CFA) to determine latent constructs in this model. In this first 
step, we performed a group of confirmatory factor analyses to 
measure measurement models on the following latent variables: 
1) trait anxiety, 2) state anxiety caused by ASD, 3) state anxiety 
caused by ASD genetic testing, 4) guilt carrying the ASD genes 
(Guilt 1), 5) guilt caused by undergoing ASD genetic testing 
(Guilt 2), 6) attitudes toward testing the immediate family mem-
bers (Attitude A), 7) attitudes toward carrier testing, prenatal 
genetic testing, pre-implantation genetic disorders and newborn 
screening (Attitude B), 8) attitudes toward testing ASD-affected 
children (Attitude C), and 9) intention. Measuring latent con-
structs allows us to assess if measurement error related to each 
construct exited. The measurement analysis also provided diag-
noses to the validity of the proposed constructs.

 After we established an adequate fit for the measure-
ment model with theoretical considerations, we developed a 
structural model to evaluate the interactions between and among 
these proposed variables, i.e. anxiety and intention, fear & guilt 
and intention as well as attitudes and intention. The entire mea-
surement process was assisted by Mplus MLR estimator. We 
used Chi-square, Comparative Fit Index, the Root Mean Square 
Root Error of Approximation (RMSEA) and Standardized Root 
Mean Residual (SRMR) to evaluate the model fit.51

RESULTS

Sample 

 The final sample included 334(77.5%) females and 
97(22.5%) males. They were all parents of children with ASD. 
The majority of the participants (95.2%) were born in Taiwan 
and 67.3% (n=293) of the parents claimed they had never been 
to college. Slightly more than half of the participants (n=218) 
claimed that they did not have a full-time job. More than one 
fourth of the parents (33.6%, n=143) reported that their annual 
household income was less than $20 k.

Preliminary Analyses

 We used the most widely used technique for estimat-
ing SEM, Full Information Maximum Likelihood (FIML), to 
deal with the missing date. The amount of missing data ranged 
from 2% to 7.6%. Under the assumption of multivariate nor-
mality, FIML produces parameter estimates that “have optimal 
large-sample properties: consistency, asymptotic efficiency, and 
asymptotic normality”.52(p289) Followed the procedure,53 we im-
puted -99 to replace the missing values in the dataset. 

 Based on Mardia’s measure of relative Multivariate 
Kurtosis (MK),54 we tested the normality of the variables and 
moderators (emotional factors, attitudes, and intention, as well 
as age, gender, education income and religion). The skewness 
and kurtosis coefficients ranged from +1 to -1, indicating no vio-
lation of the normality assumption.

Confirmatory Factor Analysis

Correlation and reliability: We established the correlation matrix 
for the items related to emotions, attitude and intentions as well 
as participants’ demographic information. The individual items 
comprising emotional and attitudinal factors primarily correlat-
ed among themselves. For instance, the highest correlation was 
found between the items for Attitude A and Attitude B (r=.679, 
p<0.01). ASD anxiety and trait anxiety (r=.623, p<0.01) were 
highly correlated also. In addition, the correlations between fear 
and guilt were significant (r=.442, p<0.01), albeit not as high. 
These results provide support for the existence of the hypoth-
esized latent constructs proposed in this study. 

Construct validity: Because our model involved four latent vari-
ables, it was important to first establish measurement adequacy 
before testing the structural relationships proposed in Figure 1. 
We conducted a series of confirmatory factor analyses (CFAs) to 
evaluate the factorial validity of the measurement scales used in 
this study. All factor loadings were significant at the .001 level. 

 Our results showed that, as we hypothesized, the mea-
surement items testing “trait anxiety” loaded on one factor (range 
of factor loading: 0.582-.0754; 6 items), ASD-related anxiety 
loaded on one factor (range of factor loading: 0.762-0.850; 6 
items) and GT anxiety-anxiety caused by ASD genetic testing 
also loaded on one factor (range of factor loading: 0.853-0.929, 
5 items). Similarly, all five items regarding “fear” were loaded 
on one factor (range of factor loading=.80). In addition, among 
the nine items for “guilt”, the first three items – Guilt 1 loaded 
as one factor (range of factor loading: 0.596-0.924, three items), 
and the six remaining items-Guilt 2 loaded as a second factor 
(range of factor loading=0.776-0.874). The three items for Guilt 
1 refer to the feeling of guilt brought by passing the ASD-asso-
ciated genes to the family members; the remainders represented 
Guilt 2, which mainly discussed the feeling of guilt about taking 
the immediate and extended families to undergo autism genetic 
testing. 

 Factor loading also supported our hypotheses in di-
viding the “attitude” items into three categories. These three 
categories included Attitude A: Attitudes toward testing the 
affected child and the family members; (range of factor load-
ing=0.862-0.900; 5 items), Attitude B: Attitudes toward carrier, 
prenatal diagnosis and newborn screening (range of factor load-
ing: 0.773-0.853, 6 items) and Attitude C: Attitudes toward test-
ing individuals (range of factor loading: 0.580-0.899, 3 items).
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 Although all these scales were all adopted from previ-
ous literature, the initial CFAs of the intention scale (1-6) showed 
two items form intention did not load on the latent construct at 
an acceptable level (i.e. with loading below 0.45). Based on this 
finding, we removed these two items from the scale. The range 
of the factor loading for the remaining four items was 0.736-
0.912.
 
 A subsequent CFA containing all four constructs 
showed that the latent construct “anxiety”, “fear-&and-Guilt”, 
“attitudes” and “intention” and their observed measures were 
well supported. The resulting CFA fit statistics included a chi-
square=2803.9, df.=1112, p<.001, CFI=.92, RMSEA=0.04, 
90% Confidence Interval (CI) for RMSEA [0.043 0.049]), 
SRMR:0.06. All fit indexes fell within acceptable ranges and all 
the factor loading are significant (>0.7). Using Cronbach’s alpha 
co-efficiency, we also identified that the internal consistency of 
these observed items were supported. 

Structural Model

 After confirming that the measurement model exhibited 
appropriate fit, we performed SEM analyses to evaluate whether 
the data substantiated the hypothesized model. Latent variable 
Anxiety expresses parents’ tendency to experience anxiety, state 
anxiety caused by ASD and state anxiety caused by ASD genetic 
testing. Latent variable fear-&-guilt was predicted by items de-
picting parents’ fear about the social or legal implications caused 
by ASD genetic testing, guilt caused by passing down the genes 
associated with ASD and guilt associated with undergoing ge-
netic testing for ASD. Latent variable Attitudes were predicted 
by three kinds of attitudes which included attitudes toward test-
ing the immediate family of the affected children, attitudes to-
ward carrier, prenatal testing, pre-implantation genetic diagnosis 
and newborn screening. Latent variable Intentions reflect the 
likelihood that parents might bring their child with ASD, bring 
their children without ASD, themselves, and their spouses to un-
dergo ASD genetic testing. 

A Model Modification Method

 The modifications of the model were made by remov-
ing insignificant paths to improve the overall model fit.53 Addi-
tionally, reduced models were constructed to test the hypotheses 
after defining the final model. Both theoretical and statistical 
criteria were considered to evaluate the simplification of the full 
model in Figure 1 into a reduced, more parsimoniously alterna-
tive model. To eliminate a variable or a latent construct, we need 
to consider theoretical merits as well as statistical properties 
consideration simultaneously. 

 The final result indicated that the model fitted the 
data well: chi sq=2224.263, d.f.=1109, p<.001, CFI:0.917, 
SRMR:0.06, RMSEA:0.048, 90% confidence interval (CI) for 
RMSEA [0.043 0.049]. These results provide support for the 
existence of the hypothesized latent constructs proposed in this 

study. 

CONCLUSION 

 To be best of our knowledge, this is the first theory-
driven study that examined emotional and attitudinal predictors 
of the intentions to undergo ASD genetic testing among parents 
of children with ASD in Taiwan using SEM modeling tech-
nique. Our findings extend existing literature on decision mak-
ing about undergoing genetic testing for ASD in two ways. First, 
we used an integrative model and SEM analyses to understand 
how emotions and attitudes might influence parents’ intentions 
to undergo ASD genetic testing. We added affect-type variables, 
a largely overlooked factor in genetic testing decisions, as key 
constructs in our proposed model. A second way that our find-
ings contribute to the existing literature for genetic testing is by 
having direct implications for public health genomics education 
and practice. The proposed model suggests that, educational in-
terventions might be important based on the identified relation-
ships among the factors. Although our sample did not allow us 
to generalize to the entire Taiwan autism populations, our study 
provided support to the need of pre-test counseling and genetic 
education among ASD-affected populations in Taiwan. 

 Albeit our study was among the first to apply structural 
equation modeling in the field of psychological analyses in par-
ents’ test intention associated with autism genetic testing, we re-
alized that we need to pinpoint both the pros of cons of applying 
SEM in similar studies.

Pros of using SEM: The reasons that we chose SEM data analy-
sis to explore the decisions associated with ASD genetic testing 
are as follows: 1) SEM is a multivariate analytical technique de-
signed to test theoretical models with exploratory nature, since, 
compared to people’s decision related to cancer-related genetic 
testing,55,56 for instance, breast cancer and ovarian cancer, ge-
netic testing for autism was far less understood in previous stud-
ies. 2) SEM can capture the complexity of the social science 
phenomena more accurately.53 Testing the theoretical constructs 
can make contributions to advancement of the field of health 
behavioral researchas we require theory-based programs. In the 
proposed model, SEM allows for testing and clarifying the dy-
namic relationship and interactions among multiple constructs, 
i.e. affect-type variables (anxiety, fear and guilt), attitudes and 
intention. 3) SEM is advantageous in controlling for the infla-
tion of experimental (Type I) error, which potentially reduces the 
chance of falsely rejecting the null hypothesis.57 4) Unlike path 
models that only involve observed variables, SEM is compat-
ible for both observed and latent variables, thus it can simultane-
ously test the measurement hypotheses (i.e., whether observed 
variables are good indicators of underling factors) and structure 
relations (i.e., whether there are direct or indirect causal effect 
among latent factors) in a single model.57,58

Cons of SEM: The findings of this study should be interpreted 
in light of the following limitations of SEM. First, although our 
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model indicted relatively good fit indices, we cannot purely rely 
on model fit because the fit measurements might not relate to the 
predict nature of the model. Second, for any of the given SEM 
model, alternative models which are equivalent regarding the in-
dexes for overall model fit, for instance, the three different kinds 
of anxiety can be possibly combined into one latent variable, but 
this might produce largely different explanation of our empiri-
cal data. Third, sample size needs to be considered adequately 
in estimating and interpreting the results of SEM. As indicated 
by Hair and colleagues,59 the estimated number for a critical 
sample size that would meet with the requirement for maximum 
likelihood estimation is 200, with above 500 being “too sensi-
tive” because it might detect too many differences.60,61 The bare 
minimum for each estimated construct is ten observations. In the 
hypothesized model, we need to present a minimum of 190 ob-
servations.60 This study incorporates the responses from 444 par-
ents of children, which is sufficient to detect model fit without 
becoming “too sensitive”.61 Therefore, it is recommended that 
the results from the SEM analyses need to be interpreted with 
caution when applied to further research in this area.

Implications and Future Research 

 Our study provides useful insights into genetic literacy, 
psychological practice, and the potential for intervention that 
can help move the field forward in terms of improving the di-
agnosis and treatment of ASD. More specifically, for parents of 
children with ASD, our study will assist them in understand-
ing their emotional responses related to the use of ASD genetic 
testing. For health professionals, our study could help them be 
aware of and sensitive to parental emotional status prior to tak-
ing their children to undergo ASD genetic testing. For policy-
makers, our study can aid in the creation of relevant guidelines 
and regulations to ASD genetic testing.62

 Our study indicated that certain negative emotions 
(such as fear and guilt) might be the barriers for them not to 
undergo ASD testing. These findings reflected an urgent need to 
build empathetic, caring, trusting professional relationships and 
consider emotional factors when performing genetic counsel-
ing among parents of children with ASD. In addition, our study 
found it is imperative to provide community-based, educational 
interventions related to ASD and genetic testing, particularly in 
places where genetic disorders, such as Down syndrome and 
autism, are considered as stigma. Also, future research need to 
explore how perceived risks, perceived benefits, and severity 
levels might also play in the model and see if they might influ-
ence parents’ intention to undergo the test.
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ABSTRACT

 A patient’s unwillingness to adhere to scheduled appointment affects the patient, the 
clinic, and the community. Several barriers have been identified that increases the no-show 
rates among patients. While the rates of no-show have remained about the same throughout 
history, evidence-based interventions are needed to provide consumer with a continued and 
steady treatment regimen. Evidence-based interventions are particularly important to increas-
ing attendance in rural mental health. Social workers are an important link between the patient 
getting adequate mental health services and attending services. Social workers development of 
evidence-based interventions will assist in breaking down the challenges associated with bar-
rier to no-shows. The results of this study highlight the importance of evidence-based social 
worker interventions on improving client attendance in rural mental health.

KEyWoRDS: No-Show; No-Show interventions; Rural social work.

INTRoDUCTIoN

 Client non-attendance has been an issue throughout mental health services for many 
decades. It is a difficult problem to solve due to the individuality of each person and influencing 
factors within each life. Some researchers have narrowed their studies to specific populations 
but still cannot eradicate no-show behaviors. Clients non-attendance of scheduled appoint-
ments is an issue among all services within mental health. Missing scheduled appointments can 
create an array of problems not only for the client but for the facilities as well. When clients 
miss their appointments, it can “interrupt the patient’s treatment which may have serious ad-
verse medical and/or psychological consequences, and they disrupt efficient utilization of staff 
time”.1 Even more important is that children attend the necessary mental health appointments to 
prevent their current illness from developing into a more severe, treatment-resistant mental ill-
ness later in life. Untreated mental illness in children has also been linked with “school failure, 
teenage childbearing, unstable employment, early marriage, marital instability, and violence”.2

 While many researchers have focused their studies on one particular population such 
as HIV positive or African American lower class, few have researched the barriers and in-
terventions specific to rural communities. Before discussing characteristics of social work in 
rural areas, it is important to define urban and rural areas first. Different countries have differ-

http://openventio.org/Volume1_Issue2/Evidence_Based_Social_Work_Interventions_to_Improve_Client_Attendance_in_Rural_Mental_Health_An_Overview_of_Literature_PCSOJ_1_106.pdf
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ent criteria for urban/rural classification.3 According to the 2010 
Census of the United States, urban areas must encompass at least 
50,000 people in the US, and rural areas encompass all popula-
tion, housing, and territory not included within an urban area.4 

As of 2010, 51 million US residents, about 1/6 of the total US 
population, lived in rural areas.5 This makes up a small portion 
of the population; however, “rural people should be considered 
an at-risk or diverse group based on their high rates of poverty, 
lower life opportunities, and stigmatized social status”.6

 The purpose of this paper is to review evidence-based 
social work interventions used in rural mental health to improve 
client attendance. It is important to address this topic because of 
the lack of research and the unique barriers experienced by resi-
dents in rural areas. For example, rural areas have a lower popu-
lation density which indicates that rural residents must drive fur-
ther distances to reach others and services. Long distance leads 
to inadequate access to services and little knowledge of avail-
able resources.7 We hypothesize that distance, lack of resources 
and lack of knowledge about resources are going to be major 
barriers determined by previous researchers. If these are the big-
gest barriers, then interventions for rural services should target 
these issues. While rural areas have several barriers preventing 
formal services and client attendance, these communities also 
have some advantages which can help to improve appointment 
attendance through community team work, co-ordination, and 
know-how. 

METHoDS

 In the initial screening stage, we compiled and re-
viewed 50 articles with titles or abstracts relating to the specific 
keywords used for this paper, and 12 articles were excluded be-
cause they did not meet the specific inclusion criteria, including 
1) evidence-based research article, 2) social work interventions, 
3) exploring barriers preventing client attendance, 4) having ur-
ban and/or rural designation/comparison. These articles were 
categorized based on their information and year of publication 
to determine their usefulness in relation to the purpose of the 
paper. Finally, we included 38 articles published up to 2013 (the 
year when this study was conducted) that met our search criteria 
in this review. 

Participants

 The participants within the studies ranged from adoles-
cents to older individuals and the sample size varied. The par-
ticipants in the research literature included patients, clinicians, 
treatment groups, patient with diagnosis, administrative staff, 
and social workers. One study, for example, included both an ur-
ban group of 433 individuals and a rural group of 586.8 Patients 
that already had DSM-IV diagnosis were included in six of the 
articles. Even though the participants changed with the study, 
many articles identified similar struggles and barriers.

Procedures

 The research designs used in the studies were quantita-
tive and qualitative. Several articles used questionnaires, follow-
up letters, interviews, and telephone calls to gather their data.  
Focus groups consisted of referred patients from outsourced 
agencies. Clients who attended initial appointments were used 
to identify rates of follow-up appointments. Administrative staff 
and professional staff made calls to patients to remind them of 
their appointments. Clinicians responded to open-ended ques-
tions as to why participants did not show up for their appoint-
ment. Only one study used a new no-show policy to reduce their 
no-show rates. Interviews were audiotaped and transcribed ver-
batim. Patients records where used to gather demographic infor-
mation and assist in identifying barriers.

RESULTS

 The literature reports that no-show rates continue to be 
an issue, and most literature reports interventions that only re-
duce the rates. Several studies identified multiple socioeconomic 
and demographic variables as predicts of no-shows. Other stud-
ies concluded that differences in socio-demographic characteris-
tics between rural and urban areas come into play when talking 
about the behavior and attitudes. Literature reports that the most 
common reason to missed appointments is forgetfulness. Barri-
ers included perception and availability to treatment.  Interven-
tions from four studies concluded that a telephone call before 
the initial appointment was increased the show rates of clients. 
Studies suggested that importance of the client and therapist re-
lationship in attending appointments, family support and access 
to transportation impacts a client participation in services. Social 
workers can be an important keep to increasing client’s atten-
dance to appointment. In order for social worker to connect the 
pieces, they need to understand the individuals and community 
needs and being part of the family to address needs. In the fol-
lowing sections, we discussed specific findings from literature in 
regard to no-show, no-show evidence-based interventions, and 
characteristics of social work in rural areas.9

No-show 

 Different definitions of “no-show” have been used in 
literature, including failed appointment, noncompliance, non-
attendance, and drop-outs.10 Due to the missed appointments or 
dropping out of treatment, consumers do not receive enough care 
to benefit.11-16 It is estimated that 20-57% of missed appointments 
occur at the time of intake or the first clinical appointment.2,17 

Fenger and colleagues17 reported that demographics such as 
younger age, being unmarried, unemployed, and less educated 
result in increased predictors of no-shows. Lower socioeconom-
ic status and unemployment are the only demographic variables 
related to poor adherence when it comes to predictors.10,18,19 

Other predictors of no-show include “substance abuse, psychiat-
ric illness, less knowledge about the disease and treatment, and  
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absence of subjective distress”.20,21 Grunebaum and colleagues20 

suggested “environmental factors such as distance from the clin-
ic, weather, time of day, and day of the appointments”. 

 Several different issues affect the client’s attendance to 
treatment. Lacy and colleagues22 reported that long waiting time 
for appointments led to the less likeliness a patient attending an 
appointment. Consumers reported issues such as trouble getting 
of work, child care, transportation, and cost and reasons why 
they could not attend appointments.16,18,19,22 Clinicians reported 
that client’s misconception about therapy and negative attitudes 
might also result in no attendance.23-26

No-Show Evidence-Based Interventions 

 As indicated in Table 1, many interventions have been 
studied and discussed over and over again to address the no-
show phenomena, including reminders prior to the appointment, 
engagement groups to increase client awareness, effects of wait 
time on attendance, issuing a no-show policy, making contact 
after the missed appointment, orientation letters to raise client 
awareness, reducing caseloads and improving supervision, and 
focusing on the client-therapist relationship.

 

 The most frequently investigated intervention seems to 
be before-appointment reminders. These vary depending on the 
study and seem to have been addressed for decades and con-
tinue to be examined. While some tested with telephone contact 
versus a mailed letter, others compared the time period it was 
performed, such as one day before the appointment versus three 
days before the appointment, particularly in rural settings13,14,27 

The individuals who received some kind of contact one day be-
fore their appointments had the highest attendance rate. It is also 
important to note that those who were informed of what would 
happen during the appointment also had a high attendance rate. 
For instance, in a study by Kluger and Karras,14 141 adult call-
ers were randomly assigned to one of the following groups: ori-
entation statement only, which describes the plan for the initial 
appointment, is read over the phone after the appointment is 
scheduled to the participants; orientation statement and phone 
prompt; phone prompt only, which is done within in 24 hours of 
the appointment; and a control group who received no orienta-
tion statement and no phone prompts. The lowest no-show rate 
(20%) was among the participants who received an orientation 
statement and a phone call 24 hours before the appointment. 

 A few of our included studies in this review also ex-
amined the effectiveness of telephone prompts and orientation 
letters.12,28 For example, Shoffner and colleagues12 examined if 
a telephone reminder made a day before the appointment would 
increase client attendance and if it mattered whether the call was 
made by the staff or the therapist. This study separated clients 
(N=451) from two rural clinics into three groups; one receiv-
ing no phone call, second receiving a phone call from the staff, 
the third group receiving a phone call from the therapist. The 
researchers used a random method when assigning the condi-
tions to the clinics. The study lasted nine weeks during which 
time the clinics applied each condition for three weeks. It was 
determined that the clients who received a call and spoke di-
rectly to the therapist had a high rate of attending their appoint-
ments and were significantly more likely to attend compared to 
those who did not receive any reminders. Similarly, Mooney and 
Johnson10 assessed client attendance within a rural mental health 
center. The researchers reviewed appointments that were kept, 
cancelled, or failed to be kept within a 30-month period. During 
this time period, 1509 appointments were scheduled and 17% of 
those were no-shows. The study also showed there were a great-
er number of no-shows for the initial appointments than there 
was for ongoing appointments. The researchers also concluded 
that the client-therapist relationship might play an important role 
in attendance.10,12

 Other interventions11,30,31 tested patient outreach pro-
grams, such as Motivational Therapy and Cognitive Behavioral 
sessions offered prior to hospital discharge. This was meant to 
establish a relationship between the client and the therapist and 
increase client awareness, personal responsibility, and the cli-
ent’s sense of self-efficacy. For instance, the study by Daley and 
Zuckoff30 resulted in an increase, from 35% to 67%, in client at-
tendance for the initial outpatient appointments. The researchers 
also concluded that the client who did attend the motivational 
therapy session had a 79% rate of treatment compliance. This 
study further determined those who attended individual sessions 
were more likely to their initial outpatient appointment than 
those who attended a small group session. 

Interventions 
Tested Resources No-show Reduction Rate

Telephone  
Reminder 12,14,27,28  (difference between control and phone 

groups) 46%; 24%; 20%; *17% 

Orientation 
Letter 13,14,28 (difference between control and orientation 

groups) 28%; 21%; 23%

Reminder 
with an Orien-
tation Letter

14,28 (difference between control and combina-
tion groups) 36%; 21%

Letter re-
minder 13,27 (difference between control and reminder 

group) 23%; 8%

Engagement  
Sessions  

(after missed  
appointment)

17,29 (difference of no-show percentages before 
and after intervention)29%; 17% 

Motivational 
Therapy (be-
fore appoint-

ment)

30 32% reduction in no-shows

Client-
Therapist 

relationship
12

(difference betweenspecific group and 
the control) Therapist direct contact: 24% 

reduction
Staff direct contact: 9% reduction

*This is an average of the reduction in no-show rates between the staff direct contact and thera-
pist direct contact.

Table 1: Commonly tested interventions among reviewed resources.
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 Several researchers also reviewed many interventions 
tested by previous researchers to evaluate which has been stud-
ied most often, and what factors have been determined to be 
statistically significant.18,23,32 Bostwick32 reviewed 37 studies 
that examined why clients were not keeping their appointments, 
discontinuing during the intake phase, and discontinuing during 
treatment. At the time of this study, the researchers stated there 
were actually no studies specifically designed to examine no-
shows. Of the studies reviewed, 14 addressed intake dropouts 
while 32 addressed treatment dropouts. Among the studies, three 
determined that individual treatment proved better at maintain-
ing clients than group treatment. Several studies focused on set-
ting characteristics such as role induction procedures, like in-
terviews, which have shown to increase the client’s likelihood 
to complete the intake phase, though seemed to have no effect 
throughout treatment. 

Characteristics of Rural Social Work 

 Weinert and Long stated, “In studying rural health 
problems, there is no homogeneous rural America and it is rea-
sonable to expect that health differences among various rural ar-
eas and subgroups may be pronounced” (as cited in Strickland 
and Strickland).33 Rural areas continue to have fewer resources 
than urban areas, as noted in this article. Barriers to treatment in-
clude characteristics such as functional illiteracy, client’s nega-
tive views of treatment and staff, pride, and stigma within the ru-
ral community. Studies also suggest that individuals within rural 
communities assume the role performance model of health, “the 
assumption that one is healthy as long as she or he is able to be 
productive, to work, and to carry out usual roles of functions”.33  
The researchers conducted a study including 281 lower-income 
black rural households to examine the barriers to preventative 
health services in rural areas for lower-income black families. 
The results of this study indicated that the most common barrier 
for rural individuals was the cost of services (53.6% of house-
holds). While the participants did not mention a lack of services 
providers as a barrier, service providers in both public and pri-
vate systems greatly expressed that programs for lower income 
individuals were severely underfunded. Transportation and lack 
of a telephone were also rarely identified by the participants 
within this study however other studies identify transportation 
as a more common barrier. 

 Templeman and Mitchell7 acknowledged the underem-
ployment of rural residents and that these residents are twice as 
likely to earn minimum wage as compared to urban residents. 
Rural children are also more likely to experience long term 
poverty. Clearly, there is a need for services within rural com-
munities based on this information, though these services are 
limited and often difficult to access by rural individuals. Public 
transportation is also rare within rural areas making it more dif-
ficult to reach services to meet health, mental health, educational 
and other social service needs. The researchers directed a focus 
group of 50 social workers, social work students, and allied help-
ing professional to examine how the needs of rural and urban 

children differ in Texas and to develop a plan for change. This 
forum found that rural communities have several assets includ-
ing strong family values, voluntary helping networks, resource-
fulness, and resilience. Social workers can build on these assets 
to help communities overcome barriers. Barriers included a lack 
of economic opportunity, isolation, low population density, and 
restricted mobility. These barriers can account for inaccessibil-
ity of services, increased mileage costs, limited services hours 
and poor coordination of services. These barriers can lead to a 
low quality of services, provider burnout, and understaffing. To 
help overcome some barriers, the focus group suggested build-
ing strong communications between the informal helping groups 
and community leaders to develop information and referral pro-
grams. This can help increase awareness of available services to 
those living in isolated areas.

 Mateyoke-Scrivner, Webster, Staton, and Leukefeld34  
define rural areas as an area with a population less than 50,000 
residents combined with its adjacent areas. One-fifth of the US 
population and one-third of the nation’s persons in poverty reside 
in rural areas. This study focused on drug court treatment reten-
tion in rural and urban areas to better understand the differences 
between the clients in each area. The study selected 500 partici-
pants from two drug court sites for the comparison. While this 
article was meant to focus specifically on drug court, it noted a 
few important characteristics of rural areas which can help when 
shaping an intervention specifically for this area. Determined 
from the results, there were no significant differences found be-
tween rural and urban participants in relation to completion or 
termination. It was also noted that rural individual who did not 
complete the program were more like to have a lower education 
than those who did complete. Overall, rural participants were 
more likely to be less educated, with fewer children and a lower 
employment status than urban participants. On the contrary, this 
study also documented that rural participants reported a higher 
income than urban participants even though they were less likely 
to be employed full-time. 

 Goins and colleagues35  examined the barriers reported 
by rural elders when accessing health care. The study consisted 
of 101 adults over 60 years of age. Transportation was discussed 
with traveling to out of town services as a common barrier. Other 
barriers included a limited number of doctors and long-term care 
options, lack of quality healthcare, social isolation and financial 
constraints. Harju and colleagues8 also discussed some of these 
rural barriers and share that the barriers tend to discourage com-
pliance. The authors studied the attitudes of rural residents to-
wards healthcare and determine that, “Rural residents’ attitudes 
are particularly salient since this community has comparatively 
less income, education, and fewer wellness behaviors or health-
care services nearby.”8 Riebschleger6 stated that, “rural people 
should be considered an at-risk or diverse group based on their 
high rates of poverty, lower life opportunities, and stigmatized 
social status.”She gathered information from two focus groups 
consisting of eleven social workers discussing suggestions for 
engaging in effective social work practices in rural areas. The 
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participants suggested for social workers working in rural ar-
eas to strive to understand the rural community, it groups, and 
its individuals, deal with the high rates of poverty and scarce 
resources, utilize the informal resources within the community 
and adjust to a slower pace of change. The informal resources 
within rural communities and clearly noted as important advan-
tages of the rural areas and should be identified within the com-
munity addressed. These resources included neighbours helping 
each other and also stated that the rural social workers may be 
expected to be involved within the community as well. 

 Edwards, Torgerson and Sattem36 studied the issue 
with providing services to homeless youth within rural areas. 
The study reported multiple barriers that have been mentioned 
in previous studies, including low population and population 
density, a lack of public transportation, and large areas requiring 
longer driving routes for services. Some service providers in this 
study attempted to set up services within the largest of the small 
towns in hopes that the target population would come to them. 
This did not, however, solve many issues, considering that the 
smaller towns within rural areas do not typically provide bus 
transportation and therefore prevented individuals who did not 
live close to the larger town from attending their appointments. 

 Furthermore, Kempt and colleagues37 also acknowl-
edged transportation and distance to clinics as barriers to reach-
ing appointments when they conducted a survey of 40 women 
in rural areas. Lewis, Scott and Calfee5 also recognized distance 
as a barrier as well as waiting time, and lack of child care. They 
also mentioned informal helping networks, concern for others, 
and a shared value of self-reliance as some of the strengths of 
rural communities. Churches have also shown to play a large 
role in providing support to individuals and families within rural 
communities and can be very helpful in linking individuals with 
the resources and services they may need by creating a partner-
ship between the church and formal supports. Schools also can 
help to provide linkage between services for individuals. The 
researchers further suggested that the schools could potentially 
be used as a base for services during the hours that the school 
building is not being utilized. This provides the rural area with 
a closer location to receive necessary services, one that is fre-
quented by the local citizens already.

DISCUSSIoN

 Among the interventions reviewed, each one seems to 
result in a similar rate of no-show reductions which can strength-
en the idea that any intervention is better than none at all. It is 
also critical to carefully develop a positive, appropriate client-
practitioner relationship. According to the articles discussing so-
cial work practice in rural areas, it is important to build a rapport 
with the individuals within the community to increase compli-
ance and attendance. Other studies have strengthened this theory 
by showing that clients are more likely to show for appointments 
when their therapist contacts them with a reminder instead of 
contact by the agency staff.

 Of the 38 articles, only 13 specifically addressed rural 
populations, most of which narrowed the focus even more to 
smaller populations such as HIV-positive women in rural areas, 
homeless youth in rural areas, drug court participants in rural ar-
eas, or rural older adults. While these articles are useful in devel-
oping interventions towards each specific group, it may be more 
cost effective and efficient to determine an intervention that 
could be effective for rural areas as a whole community. Of the 
13 addressing rural areas, three focused on the barriers affecting 
rural social work and solutions or suggestion for effective rural 
practice. It is evident that more research should be conducted to 
expand the knowledge base of practitioners within rural commu-
nities. Several articles address the reasons and predictors for in-
dividuals who miss appointments and it may be beneficial to use 
this information to develop an intervention based on the more 
common explanations.

 High no-show rates negatively affect not only the cli-
ents but also the agency. Clients miss out on needed treatments 
when they do not attend appointments and doing so may have 
strong medical or psychological consequences.1 These appoint-
ments can be seen as “wasted” and leave “less appointments 
available to other patients”.25 While many reasons for missing 
appointments have been determined, the most repeated has been 
forgetfulness and the long wait times between scheduling and 
the actual appointment time. It is plausible to consider that these 
two reasons may be connected and suggest that because of the 
long wait times clients may forget the scheduled appointment. 
Therefore, reminder contacts, by telephone or letter, could be an 
effective intervention to reduce the no-show rates based on these 
reasons. This intervention is one that could be implemented for 
most agencies, though may not be practical for clients with-
out telephones. Rural individuals may be among those who do 
not have phone connections because of the high poverty rates; 
hence rural social workers may require a more creative approach 
when developing interventions for no-shows. As one participant 
in Riebschleger’s study stated, when working in rural commu-
nities, “The community is the client”.6 Others have also noted 
that rural communities have a higher level of concern for other 
rural residents with many informal helpers from neighbours to 
churches. Because of these strong community ties, rural socials 
workers are encouraged to become involved within the commu-
nity to better understand the individuals, families, and groups 
being served.
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ABSTRACT 

Purpose: To assess the behavioral problems and neurocognitive functioning in snoring school-
aged children (6-10 years old).
Methods: Twenty-seven snoring children and 35 non-snoring peers attended the study. The par-
ents completed the Sleep Disturbance Scale for Children (SDSC), an instrument assessing the 
frequency of sleep problems and snoring. Behavioral problems were assessed by parents with 
the Child Behavior Checklist (CBCL) and the Conners’ Parent Rating Scale-Revised (CPRS-
R) and by teachers with the Teacher Report Form (TRF) and the Conners’ Teacher Rating 
Scale-Revised (CTRS-R). The neurocognitive functioning of the two groups was compared 
with the Wechsler Intelligence Scale for Children (WISC-III) and the Developmental Neuro-
psychological Assessment (NEPSY). 
Results: On the CBCL, the snoring children had more internalizing problems (p<.05) and total 
problems (p<.01) than the non-snoring children, especially symptoms of anxious/depressed 
mood (p<.01), withdrawn/depressed mood (p<.01), and thought problems (p<.01). On the 
CPRS-R, the snoring children had more social problems (p<.01), they were more anxious and 
shy (p<.01), and they had more psychosomatic symptoms (p<.05) than the non-snoring peers. 
Contrary to parents, teachers did not report any behavioral problems in snoring children. No 
differences were found between the two groups in the neurocognitive assessments. 
Conclusions: Snoring school-aged children are at risk for internalizing problems, thought 
problems, and social problems. Children with habitual snoring and daytime problems should 
be referred to diagnostic assessment and possible treatment. 

KEYWORDS: Snoring; Sleep-disordered breathing; School-aged children; Behavioral prob-
lems; Neurocognitive functioning.

ABBREVIATIONS: SDSC: Sleep Disturbance Scale for Children; CPRS-R: Conners’ Parent 
Rating Scale-Revised; CBCL: Child Behavior Checklist; CTRS-R: Conners’ Teacher Rating 
Scale-Revised; WISC-III: Wechsler Intelligence Scale for Children; NEPSY: Developmental 
Neuropsychological Assessment; SDB: Sleep-Disordered Breathing; PS: Primary Snoring; 
OSA: Obstructive Sleep Apnea; IQ: Intelligence Quotient; PSG: Polysomnographic; TRF: 
Teacher Report Form; SPSS: Statistical Package for the Social Sciences. 

INTRODUCTION

 The impact of Sleep-Disordered Breathing (SDB) on behavioral outcomes and neu-
rocognitive functions has received growing attention in the last decade.1 SDB is often viewed 

http://openventio.org/Volume1_Issue2/Behavioral_Problems_and_Neurocognitive_Functioning_in_Snoring_School_Aged_Children_PCSOJ_1_107.pdf


PSYCHOLOGY AND COGNITIVE SCIENCES

Open Journal
http://dx.doi.org/10.17140/PCSOJ-1-107

Psychol Cogn Sci Open J

ISSN 2380-727X

Page 47

as a spectrum, with Primary Snoring (PS, i.e. snoring without 
apnea, hypoventilation or sleep fragmentation) being at the mild 
end, and Obstructive Sleep Apnea (OSA, i.e. various degrees of 
hypoxemia, hypercapnia, and sleep fragmentation) at the most 
severe end.2,3 Snoring is a primary and major clinical symptom 
in both categories. Snoring occurs in children of all ages, but 
snoring frequency is higher among preschool-aged children than 
among older children.4 The prevalence of snoring in children 
ranges from 5-12%, while approximately 1-4% have OSA.5

 There is evidence that childhood snoring is associated 
with parent-reported behavioral problems of both externalizing 
and internalizing nature.6 The strongest associations for exter-
nalizing behaviors include hyperactivity, impulsivity, emotional 
lability, delinquency, conduct problems, aggressive behavior, 
and oppositional behavior.7-14 Snoring children have also in-
ternalizing problems, showing more anxious/depressed mood, 
somatic complaints, withdrawal, thought problems, and social 
problems.10-13,15-18 A few studies have used teacher reports,6,7,19 

showing that teachers report substantially fewer problems than 
parents. In a study by Ali, et al.20 teachers estimated that the chil-
dren in high risk group of sleep and breathing disorders were 
more hyperactive and inattentive than the controls. On the other 
hand, Arman, et al.7 found no significant differences in behav-
ioral scales at school setting between the two groups. Kohler, et 
al.6 found poor agreement between parent and teacher reports of 
individual child behavior. 

 Previous studies have reported on the significant asso-
ciations between childhood snoring and a diffuse pattern of im-
pairments in neurocognitive functions. Most studies report sig-
nificant differences between snoring and non-snoring children 
in intelligence, attention, and executive functions.15,17,19,21-23 Less 
commonly reported deficits are in memory, visual-spatial ability, 
language skills, and sensomotor functions.9,17 Despite these dif-
ferences, it is notable that the mean Intelligence Quotient (IQ) 
and subtest scores for snoring children have usually been within 
the standardized normal range.22 Poor academic performance 
has been found in snoring children,8 as well as higher risk for 
academic underachievement even after snoring has resolved.24 

In a longitudinal study, children with a history of SDB in the 
first 5 years of life had increased likelihood of having special 
educational needs at the age of 8.25 To our knowledge, studies 
widely investigating the association between snoring and both 
behavioral and neurocognitive implications are sparse.9,10,15,17,20

 The focus of the present study was in school-aged 
children and the aim was to assess the behavioral problems 
and neurocognitive functioning in snoring and nonsnoring 
children. Based on previous studies it was hypothesized that 
school-aged snoring children have elevated scores on problem 
behavior.7,8,11,13,16 In addition, it was hypothesized that snoring 
school-aged children perform worse than non-snoring peers in 
neurocognitive functioning, showing a diffuse pattern with vari-
ous mild impairments in attention, executive function, verbal 
and global intelligence, and memory.21,26

METHODS

Participants

 This study is a part of a larger study evaluating sleep 
and sleep-related disorders in school-aged children. The larger 
study consisted of a sample of 1538 6- to 10-year-old children 
in Tampere, Finland. Seventeen primary schools of a total 32 
located in the city of Tampere were randomly selected. Three 
primary schools for deaf, motor skill disordered, specific lan-
guage skill disordered, and mentally handicapped children were 
excluded. Parents of children enrolling in the first- or third-grade 
classes in selected schools received a questionnaire asking the 
demographics and background data and the Finnish version of 
the Sleep Disturbance Scale for Children (SDSC), developed 
and validated by Bruni, et al.27 SDSC is an instrument for assess-
ing the frequency of sleep problems and snoring in school-aged 
children. The questionnaire was handed in physical examination 
by the school nurse or at class by the teacher. The sleep question-
naire included a question about snoring: “How often does your 
child snore?” The child was classified as snorer, if the parent 
answered the child to snore “often” (3 to 5 nights a week) or “al-
ways” (every night). Non-snoring children snored according to 
their parents “never” or “occasionally” (1 to 2 nights a month). 

 A total of 831 questionnaires were given to the first-
graders and 190 were returned (23%). The third-graders re-
ceived 707 questionnaires and 101 were returned (14%). Five 
children were excluded from the research data; four because of 
missing information about snoring prevalence rate, and one who 
was no longer in the first grade. Thus, the analyses included 186 
first-graders and 100 third-graders (=286 children). Finally, 62 
parents had expressed willingness to participate in the clinical 
part of the study and their children had overnight Polysomno-
graphic (PSG) assessment and neurocognitive tests at the Sleep 
Laboratory in Tampere University Hospital. All the parents gave 
their informed written consent. The study was approved by the 
Ethical Committee of Tampere University Hospital and the City 
of Tampere. 

Measurements of Behavioral Problems and Neurocognitive 
Functioning

 Problem behaviors were identified using well-validated 
and internationally widely used assessment tools. Behavioral 
problems were assessed using the Problem Scales of the Child 
Behavior Checklist (CBCL, parent version)28 and equivalent 
Teacher Report Form (TRF, teacher version), both for 6- to 
18-year-old children.28 The questionnaires have 113 questions 
and yield 8 scales: Anxious/Depressed, Withdrawn/Depressed, 
Somatic Complaints (these three constitute index for Internal-
izing Problems), Social Problems, Thought Problems, Atten-
tion Problems, Rule-Breaking Behavior, Aggressive Behavior 
(last two constitute index for Externalizing Problems), and To-
tal Problems. For description of the data, the raw scores of the 
CBCL and TRF are individually converted into T-scores. Scales 



PSYCHOLOGY AND COGNITIVE SCIENCES

Open Journal
http://dx.doi.org/10.17140/PCSOJ-1-107

Psychol Cogn Sci Open J

ISSN 2380-727X

Page 48

have a mean T-score of 50 and a standard deviation of 10. The 
borderline is T=65-69, and the clinical range is T>69. The bor-
derline range for Internalizing, Externalizing and Total Problems 
is T=60-63 and clinical range T>63. In this study the reliability 
(Cronbach alpha) for the CBCL was .945 and for the TRF .952. 

 The Conners’ Parent Rating Scale-Revised (CPRS-R)29 
and the Conners’ Teacher Rating Scale-Revised (CTRS-R),29 

both for 3- to 17-year-old children, were used to identify be-
havioral problems as well. The CPRS-R has 80 questions and 
yields 7 scales: Oppositional, Cognitive Problems/Inattention, 
Hyperactivity, Anxious-Shy, Perfectionism, Social Problems, 
and Psychosomatic and the indices Attention Deficit Hyperac-
tivity Disorder (ADHD), Restless-Impulsive, Emotional Labil-
ity, Total Index, DSM-IV Inattentive, DSM-IV Hyperactive-
Impulsive, and DSM-IV Total. The CTRS-R has 59 questions 
and yields same scales excluding Psychosomatic and has all the 
same indices. For description of the data, the raw scores of the 
CPRS-R and CTRS-R are individually converted into T-scores. 
The CPRS-R and CTRS-R scales and indices have a mean T-
score of 50 and a standard deviation of 10. The borderline T=56-
60, and T-scores of 65 and above indicate a clinically significant 
problem. In this study the reliability (Cronbach alpha) for the 
CPRS-R was .964 and for the CTRS-R .959. 

 Parents completed their questionnaires at the Sleep 
Laboratory and teachers at school. On average, teachers reported 
to have taught the child for nine months, but the range was quite 
broad; from two months to 36 months. One child was excluded 
from the TRF analyses because the teacher had known her only 
for one month. Achenbach & Rescorla28 suggest that the TRF 
can be used when a teacher has known a child for at least two 
months. 

 Neurocognitive functions were assessed with standard-
ized tests. The tests were chosen to measure both intellectual 
functioning and specific neurocognitive functions in five do-
mains. Children’s intellectual functioning was evaluated us-
ing the Finnish version of the Wechsler Intelligence Scale for 
Children (WISC-III).30 Scores for Verbal Intelligence Quotient, 
Performance Intelligence Quotient, and Full Scale Intelligence 
Quotient were estimated by the following six subtests: Informa-
tion, Similarities, Arithmetic, Picture Completion, Block De-
sign, and Object Assembly. The intelligence quotients have a 
mean of 100(SD=15).

 To evaluate specific neurocognitive functions the De-
velopmental Neuropsychological Assessment (NEPSY, Finnish 
version) was used.31 The NEPSY subtests were chosen to obtain 
a comprehensive assessment of each domain for this age group. 
The five age-appropriate domains and their subtests were: At-
tention and Executive Function (Tower, Auditory Attention and 
Response Set, Visual Attention), Language Function (Phono-
logical Processing, Comprehension of Instructions, Speeded 
Naming), Sensomotor Function (Fingertip Tapping, Imitating 

Hand Positions, Visuomotor Precision), Visuospatial Function 
(Design Copying, Arrows), and Memory and Learning Function 
(Memory for Faces, Memory for Names, Narrative Memory). 
The domains have a mean of 10(SD=3). For description of the 
data, the raw scores of the WISC-III and the NEPSY were indi-
vidually converted into standard scores.

 All children underwent a three hour neurocognitive 
evaluation (with one break) at the Sleep Laboratory in Tampere 
University Hospital. A trained psychologist or a trained psychol-
ogy student administered the standardized tests individually to 
each child. The examiner was unaware whether the child was a 
snorer or a non-snoring one. 

Statistical Analysis

 Analysis were done using the Statistical Package for 
the Social Sciences (SPSS) software (Version 18.0 for Mac OS 
X). Due to limited number of participants and skewed distribu-
tions, the nonparametric Mann-Whitney U-test was used to test 
for group differences in behavioral and neurocognitive param-
eters. Chi square analyses were used to test for group differences 
in socio-economic variables. P-values <0.05 were considered 
statistically significant.

RESULTS

Demographics and Background Data

 The demographics and background data of the partici-
pants are presented in Table 1. The data consisted of 27 snoring 
children (11 girls and 16 boys) and their 35 non-snoring peers 
(17 girls and 18 boys). There were no significant differences 
for age, gender, asthma, tonsillectomy or adenoidectomy. The 
groups did not differ with respect to support received at school. 
No significant differences were found in parental educational 
status or parental smoking. The snoring children had significant-
ly higher Body Mass Index (BMI) than the non-snoring peers 
(U=312.00, p=.023). 

 On average, according to parents, both snoring and 
non-snoring children slept 9.7 hours per night. Parents reported 
that five (19%) of the snoring children snored every night and 
22(81%) snored 3 to 5 nights a week. In the non-snoring group 
18(51%) children never snored and 17(49%) snored occasion-
ally (1 to 2 nights a month). 

Behavioral Problems
 
 As a group, snoring children had significantly more 
problems than non-snoring children on several CBCL and 
CPRS-R subscales. Figure 1 presents the main results of the 
CBCL and the TRF. When measured with the CBCL, inter-
nalizing problems and total problems were significantly more 
prevalent in the snoring group. On the Internalizing scale, 12 
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Figure 1: Scores on the Child Behavior Checklist and Teacher Report Form for snoring and non-snoring children.

p=parent, t=teacher
*p<.05. **p< .01.

Snoring Children(N=27) Non-snoring Children(N=35) P-value

Mean age(SD) 7.8(1.1) 8.1(1.1) ns

Mean body mass index(SD) 18.6(3.4) 16.7(2.4) .023*

n(%) n(%)

Gender ns

Girls 11(40.7) 17(48.6)

Boys 16(59.3) 18(51.4)

Part-time special education or 
remedial teaching 7(25.9) 7(20.0) ns

Asthma 3(11.1) 3(8.6) ns

Tonsillectomy 3(11.1) 2(5.7) ns

Adenoidectomy 9(33.3) 9(25.7) ns

Maternal education ns

Basic 0(0) 2(5.7)

Vocational training 12(44.4) 15(42.9)

High school 3(11.1) 4(11.4)

Polytechnic 3(11.1) 2(5.7)

University 6(22.2) 11(31.4)

Unknown 3(11.1) 1(2.9)

Paternal education ns

Basic 3(11.1) 3(8.6)

Vocational training 9(33.3) 10(28.6)

High school 2(7.4) 3(8.6)

Polytechnic 2(7.4) 4(11.4)

University 8(29.6) 14(40.0)

Unknown 3(11.1) 1(2.9)

Parental smoking ns

Mother 6(22.2) 7(20.0)

Father 4(14.8) 7(20.0)

Unknown 6(22.2) 6(17.1)

Table 1: Demographics and background data for snoring and non-snoring children.
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children (44%) of the snoring group and only one child in the 
non-snoring group scored on the clinical range. Snoring children 
also had statistically higher scores than non-snoring children on 
the following CBCL subscales: Anxious/Depressed, Withdrawn/
Depressed and Thought Problems. No significant difference was 
found between the groups in the amount of externalizing prob-
lems. 

 The teachers did not report many significant behavioral 
problems in the TRF in snoring children. Besides this, the teach-
ers rated snoring children with lower scores in all scales and 
indices than the parents did. This tendency was not as evident 
with non-snoring children. Teachers estimated in the TRF that 
non-snoring children had significantly more somatic symptoms 
than snoring children (U=254.00, p=.025).

 Figure 2 shows the results of the CPRS-R and the 
CTRS-R. Based on the CPRS-R scores, snoring children were 
significantly more anxious and shy and had more social prob-
lems and psychosomatic symptoms than non-snoring peers (Fig-
ure 2). Twelve snoring (44%) and 6 non-snoring (18%) children 
scored on the borderline or clinical range on the Psychosomatic 
scale, 11 snoring (41%) and 3 non-snoring (9%) children on the 
Social Problems scale and 9 snoring (33%) and 4 non-snoring 
(12%) children on the Anxious-Shy scale. The teachers did not 
report many significant behavioral problems in the CTRS-R in 
snoring children. In the CTRS-R, the teachers estimated non-
snoring children to be significantly more impulsive and hyperac-
tive than snoring children (U=231.00, p=.042). Although there 
was a lot of variability in how long the teacher had taught the 
child (from two months to 36 months), no statistically significant 
differences were found between snoring and non-snoring groups 

in these times.

Neurocognitive Functions

 Table 2 summarizes the results of the neurocognitive 
functions. On average, intellectual functioning was within nor-
mal range for both groups. Although snoring children had lower 
scores than non-snoring peers on each WISC-III subtests and in 
Verbal, Performance and Full Scale IQ scores, these differences 
were not statistically significant. Similarly, the performance for 
both groups in the NEPSY subtests was within normal range. 
There were no significant differences between the groups in any 
of the fourteen subtests or in the five neurocognitive domains. 

DISCUSSION

 The aim of this study was to describe behavioral prob-
lems and neurocognitive functioning in snoring and non-snoring 
school-aged children. Previously, only a few studies have widely 
investigated both behavioral problems and neurocognitive func-
tions in snoring school-aged children. 

 Firstly, as expected, the findings in this study indicate 
that snoring children have more parent-reported internalizing 
behavioral problems (including anxious, depressed, withdrawn, 
and psychosomatic symptoms), thought problems, social prob-
lems, and total problems than their non-snoring peers. Moreover, 
snoring children not only had higher incidence of internalizing 
problems, the problems also were more severe, showing that al-
most half of the children had clinically significant symptoms. 
These findings are consistent with existing SDB studies show-
ing that children with snoring have more behavioral problems 

Figure 2: Scores on the Conners’ Parent Rating Scale-Revised (CPRS-R) and Conners’ Teacher Rating Scale-Revised (CTRS-R) 
for snoring and non-snoring children. 

p=parent, t=teacher

#=not evaluated by teachers
*p<.05. **p<.01.
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than their non-snoring peers, particularly symptoms of with-
drawn, depressed and anxious mood, somatic complaints, social 
problems, and thought problems.16,17 Similar findings have been 
reported in younger children; Aronen, et al.15 found in a Finn-
ish preschool group (aged 3-6 years) that snoring children had 
significantly more internalizing symptoms, especially anxious 
and depressed mood and emotional reactivity than non-snoring 
peers. Despite these parent-reported behavior problems, teach-
ers in this study did not report snoring children to have more 
behavioral problems than non-snoring peers. Teachers rated 
children with lower scores than parents.6,7,19

 Hypothesis concerning elevated externalizing behavior-
al problems was not confirmed; in contrast to previous studies,11 

current results do not support the association between snoring 
and externalizing behavioral problems, especially hyperactivity, 
oppositional and aggressive behavior in snoring children. In this 
study, externalizing symptoms were no more frequent in snorers 
than non-snorers. 

 Secondly, on the basis of previous studies,20,21,26 it was 
hypothesized that diffuse neurocognitive impairments would be 
present in children with snoring. Although, analyses showed that 
snorers had lower scores in the intellectual functions, these dif-
ferences were not statistically significant. In addition, snorers’ 
intelligence quotients were within the normal range. This means 
that contrary to initial hypothesis, in neurocognitive measure-
ments there were no significant differences between the two 
groups. All studied children attended mainstream schools and 
received only part-time special education or remedial teaching, 
which may partially explain these results. There were no chil-
dren with observed learning disabilities among participants.

 In this study it was considered important to obtain 
teachers’ observations on children’s behavior in the school set-

tings, because objective measures in naturalistic settings other 
than parents have been sparse and results have been controver-
sial. The inconsistency between parent and teacher reports of be-
havior was evident in this study, especially in the snoring group. 
This is consistent with previous reports showing that parents and 
teachers perceive the same children quite differently.7,29,32 The 
difference in parent and teacher reports in this study brings some 
possible explanations into mind. First, there was some variation 
in how long the teacher had known the child. Teachers with the 
lowest knowing time might have been cautious in reporting in-
ternalizing behavioral problems. Second, in the classroom chil-
dren with internalizing problems are less visible than children 
with impulsive-hyperactive problems or aggressiveness. There-
fore, teachers may have had difficulties in recognizing anxious, 
depressed, and shy children in the class. Thirdly, poor agreement 
between parents and teachers may also reflect the fact that chil-
dren behave differently at home and in school environment. At 
home they are more likely to show emotional difficulties to their 
parents and at school demands for behavior are different. 

 There are several strengths in the present study. This 
study has the advantage of using simultaneously parent- and 
teacher-reported data, age-appropriate control group and stan-
dardized tests of neurocognitive functions and widely used and 
well-validated rating scales. Participants in this study were re-
cruited from the local mainstream schools and were not being 
evaluated for sleep disturbances, behavioral problems or neuro-
cognitive problems. The questionnaires were handed to all chil-
dren, so the original sample of 1538 children was representative, 
and it can be thought that the participants in this study represent 
Finnish pupils attending mainstream schools. The data consisted 
only school children aged 6-10, so the age range is very limited 
compared to many other SDB studies.

 The current study has also limitations. The data on both 

Snoring children (N=27) 
Mean±SD (Range)

Non-snoring children (N=35) 
Mean±SD (Range)

P-value
Mann-Whitney

U-test

WISC-III

Intelligence

Verbal 101.6±16.0(73-131) 107.3±16.9(73-156) .221

Performance 99.4±17.4(64-136) 106.3±18.6(71-132) .123

Full scale 100.2±14.8(75-124) 105.9±16.4(76-141) .164

NEPSY

Domains

Attention and Executive Function 11.4±2.0(8-16) 11.4±2.0(7-15) .870

Language Function 10.5±2.0(6-15) 10.5±2.5(6-14) .943

Sensomotor Function 10.4±1.9(5-14) 10.4±1.6(7-13) .609

Visuospatial Function 10.2±2.4(5-14) 10.8±2.3(5-15) .354

Memory and Learning 9.9±2.6(3-14) 9.9±2.1(6-13) .837

Table 2: Mean Standard scores, standard deviations, and ranges of the WISC-III intelligence scores and NEPSY domains for snoring and non-
snoring children.
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snoring and behavioral problems relied on parental reports. Reli-
ance on parental perceptions may introduce potential measure-
ment error. It has been suggested33 that parental-report question-
naires of children’s snoring can be used as substitute predictors 
of snoring. In studies by O’Brien, et al.17 and Blunden, et al.19 
parent-reported snoring was confirmed by polysomnography. 
Taken together, parents seem to be anapplicable source of infor-
mation regarding their children’s snoring. Because the categori-
zation of the children into snoring and nonsnoring groups in this 
study was based on parental reported snoring, it was not possible 
to examine association between snoring severity and behavioral 
or neurocognitive impairments.

 The participation percent was quite low, probably due 
to inconvenience of the study protocol. During the PSG stud-
ies, the children (and most parents) slept two successive nights 
at the sleep laboratory and at the day of the psychological as-
sessment children were absent from school. For some families 
this may have been too demanding of a procedure and therefore 
they chose not to participate in the clinical part of the study. 
Rather than having age and gender matched controls, we chose 
to use non-snoring participants as controls. Matching the two 
groups precisely to age and gender would have been too time-
consuming and difficult, especially given the small number of 
participants.

 The cause of observed behavior problems cannot be 
answered by this study. The beginning or duration of snoring 
was not examined. Studies investigated pediatric snoring longi-
tudinally are needed to clarify this issue. Potential mechanisms 
of these problems in snoring are unknown and need further in-
vestigation. 

 In conclusion, the results of this study indicate that 
compared with non-snoring peers, school-aged snoring chil-
dren are at risk for internalizing problems, thought problems, 
and social problems. Children who have sleep-related symptoms 
should be referred to diagnostic testing and possibly treatment. 
Also children with daytime somnolence, problems with behav-
ior, or school performance, should have their sleep evaluated. 
Although there were no neurocognitive problems to be shown 
between the two groups in this study, internalizing problems, 
if not treated, may cause severe consequences in the long run, 
leading to social isolation, severe psychological difficulties, 
learning problems, and poor school performance. 
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ABSTRACT

 The purpose of this article is to describe the step-by-step procedure that an academic 
chairman, dean, or vice president can follow for developing a comprehensive faculty evaluation 
program that meets the unique and specific needs of their department, college or institution. 
This article addresses the issues of peer and student ratings, the use of multiple sources of 
information, when and how to develop appropriate questionnaires, summarizing the data, and 
using the information for promotion, tenure, and merit pay decisions as well as feedback for 
faculty development and improvement.

InTRoDuCTIon

 Every year academic administrators must evaluate faculty performance for the 
purpose of making retention, promotion, tenure, and merit pay decisions. Inevitably questions 
of objectivity, reliability, and validity arise during the processes involved in making these 
decisions. This article describes the procedure for an academic administrator or faculty 
committee member charged with designing and implementing a faculty evaluation system, to 
follow in developing a comprehensive, integrated, organized system for evaluating faculty. The 
steps described herein will result in the development of a customized faculty evaluation system 
which meets the specific needs and characteristics of the individual division, department, 
college or other academic unit.

 The model for developing a comprehensive faculty evaluation system described 
herein has been successfully used by many colleges and institutions to create a system that 
works best for that individual college or institution. No two colleges or institutions using this 
approach may necessarily come up with the same system – although similarities will exist, of 
course, at least to the extent that the assumptions implicit in the model are accepted.
 
 The development of a comprehensive faculty evaluation system is a challenging and 
time-consuming process. There is no shortcut that will lead to a valid, fair, and useful system 
although some procedures have been successful in accelerating the process. However, the 
process of developing a fair and valid faculty evaluation system requires that the administration 
of the institution be committed to the project and be willing to provide the necessary support 
for the work that needs to be done. Experience has shown that following the eight steps briefly 
described below for developing a faculty evaluation system greatly facilitates the process. The 
faculty evaluation system, developed using the eight steps, will have the greatest probability of 
acceptance and successful use by the faculty and administrators, because both constituencies 
will have had early and ample input to its design and construction.
 
 The reason for this is that the design of any successful faculty evaluation system must 
be predicated upon and reflect the values, priorities, traditions, culture, and mission of the 
institution. Unless the faculty evaluation system adequately reflects and includes these issues 
in its design, it is unlikely to be accepted by the faculty or function appropriately from an 
administrative perspective. Simply adapting or adopting the forms and procedures developed 
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by one institution does not guarantee those forms and procedures 
will work at another institution. 

 The process for developing a faculty evaluation system 
using the eight steps assumes that there is no one best faculty 
evaluation system that could be successfully applied to any and 
all colleges and universities. To that extent, then, the eight steps 
for developing a comprehensive faculty evaluation system may 
be considered a proven process for developing a customized 
faculty evaluation system rather than a best practice.
 
 Experience has shown that a necessary part of the 
process of developing a successful faculty evaluation system 
is the planned and systematic inclusion of faculty input. In this 
regard the best approach to developing a faculty evaluation 
system is to appoint a committee composed primarily of faculty, 
a few key administrators, and perhaps even a student or two 
(depending on the institution’s culture and traditions), which 
is responsible for gathering the information and following the 
eight steps. Thus, the various steps in the process should refer to 
the Committee as the operational entity carrying out the process. 
If the process is carried out primarily, or exclusively, by a single 
administrator or by an administrative group, the probability of a 
successful outcome is greatly reduced.
 
 The process of developing a faculty evaluation system 
involves attending to the technical requirements of good 
measurement and the political process of gaining the confidence 
of the faculty. Thus, a well-designed comprehensive faculty 
evaluation system may be defined as one which involves:

•	 Systematic observation (measurement) of relevant faculty 
performance to

•	Determine the degree to which that performance is

•	Consonant with the values of the academic unit.

 By design, any faculty evaluation system developed 
using this model interprets all measurement data by means of 
a predetermined, consensus-based value system to produce 
consistent evaluative outcomes. For example, a partial list of 
possible faculty roles to be measured are: teaching, scholarly 
and creative activities, professional recognition, and service. 
The possible sources are: students, peers, department chair, 
self, etc. The measures should take place when there is enough 
information to reliably and validly characterize the faculty 
member’s performance.
 
 It should be noted that faculty evaluation and 
professional enrichment are really two sides of the same coin. 
Ideally, faculty evaluation programs and professional enrichment 
programs should work hand-in-hand. If some aspect of faculty 
performance is to be evaluated, then there should exist resources 
or opportunities that enable faculty to gain or enhance their skills 
necessary for that performance. For maximal self-improvement 

effect, faculty evaluation systems must be linked to professional 
enrichment programs.
 
 A successful faculty evaluation system must provide 
1) meaningful feedback information (in both quantitative and 
qualitative form) to guide professional growth and enrichment 
and 2) evaluative information on which to base personnel 
decisions is presented as an overall composite numerical index 
representing a summary of the faculty member’s performance 
based on the steps described below. These two purposes can be 
well served by one system. The key to constructing a system that 
serves these differing purposes is in the policies determining the 
distribution of the information gathered. The general principle 
to be followed is that detailed information from questionnaires 
or other forms should be given exclusively to the faculty 
member (by a faculty committee at the department level) for 
use in professional enrichment and growth efforts. However, 
aggregate data that summarize and reflect the overall pattern of 
performance over time of an individual can and should be used 
for such personnel decisions as promotion, tenure, continuation, 
and merit raise determination.

STEPS To FoLLoW

Step 1: Determining the Faculty Role Model

 The objective of Step 1 is to have each department 
identify and define the roles faculty play in the department. This 
is determined by taking an inventory of the actual activities 
in which the faculty engages in pursuing their professional 
responsibilities. In this step faculty can generally easily identify 
the activities that, for them, define the traditional roles of teaching, 
scholarly and creative activities, service, and administration or 
management.

Step 2: Determining Faculty Role Model Parameter Values
 
 The objective of Step 2 is to begin the process of 
defining the value structure on which the evaluation system 
will ultimately be based. In this step the department begins to 
establish and specify the relative importance of each role to the 
department/institution. Here faculty is asked to determine how 
much value or weight they believe should be placed on each role 
in the faculty role model that resulted from their work in Step 1. 

Step 3: Defining Roles in the Faculty Role Model

 The definition of the specific roles in which faculty 
engage is the last step in the process of building the faculty role 
model upon which the evaluation system will be based. As noted 
earlier, it is assumed that a specially appointed Committee will 
coordinate the detail work associated with this project. Step 3 
involves reaching a consensus on how each of the roles identified 
and briefly defined in the previous steps are to be completely 
defined. 
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Step 4: Determining Role Component Weights

 At this point, definitions will have been developed for 
the various roles in the faculty role model (Step 3). The relative 
impact or parameter values that the different roles can take 
in the overall evaluation of a faculty member will have been 
determined (Step 2). Depending upon the definitions developed 
for each role in Step 3, one may have also identified specific 
subsets of performances or components of various roles. For 
such roles it now becomes important to consider how much 
weight or relative importance the various components of each 
role should have in the overall evaluation of that specific role. 
That is, one must express the proportion or weight that will be 
given to the performance of each component in the evaluation of 
the total role.
 
Step 5: Determining Appropriate Sources of Information
  
 In Steps 1-4, we focused on determining and defining 
the roles that should be evaluated, how much weight or value 
should be placed on the performance of each role in the overall 
evaluation, and how much weight the individual components 
of each role contribute in the evaluation of that role. This step, 
then, is to decide who should provide the information on which 
the evaluations will be based. The most important principle 
in identifying and selecting sources of information is to make 
certain that the source identified has first-hand knowledge of the 
performance being evaluated. 

Step 6: Determining the Source Impact Weights
 
 In any well-designed faculty evaluation system, the 
evaluative judgments concerning faculty performances in the 
various expressions or components of the roles should be based 
on information derived from multiple sources. The issue of the 
appropriateness of those sources is addressed in Step 5. Having 
determined where this information is to come from, now the 
issue of the credibility of those sources needs to be addressed. 
Thus, specify the weight or impact the information from each 
source will have in the overall evaluation. 

Step 7: Determining How Information Should Be Gathered
 
 In this step, we set about determining how the 
information we have specified in our role definitions is to be 
gathered from the sources we have identified and agreed are 
appropriate. 

Step 8: Completing the System: Selecting or Designing Forms, 
Protocols, and Rating Scale
 
 We now arrive at the last step in developing a 
comprehensive faculty evaluation system – designing the 
questionnaires and other forms. Constructing valid and reliable 
rating forms, questionnaires, or other tools needed to implement 

the data-gathering strategies specified in Step 7 is a complex 
technical task requiring expertise in psychometrics. It must be 
remembered that what is being developed are tools to measure, 
in a valid and reliable way, complex psychological phenomena 
(e.g., opinions, reactions, observations, rankings, etc.). Even 
selecting published forms or other commercially available tools 
requires fairly sophisticated psychometric skills in order to 
adequately assess their appropriateness and utility for the faculty 
evaluation system one has designed.

oVERALL CoMPoSITE RoLE RATInG

 At this point one is ready to begin using the system. 
The task now is to combine all the data resulting from the system 
into a usable form. The appointed committee responsible for 
gathering the information and following the steps described 
above will have agreed upon a common scale, i.e., 1 to 4, to 
be used in reporting all information gathered from each source. 
That is, regardless of whether a questionnaire, an interview 
schedule, or some other technique has been used in gathering 
evaluative information from the various sources identified, that 
data will be reported on the same scale.

 Having determined and specified the weights to be 
assigned to various activities and sources in the overall faculty 
evaluation system, it is now possible to compute an overall 
rating for each role that reflects the collective values of the 
faculty. This rating will be referred to as the Composite Role 
Rating (CRR) because it will be derived from information from 
a variety of sources. Each source will provide information 
concerning various components of each role. The information 
from each source concerning each component of each role will 
be weighted in ways that reflect the consensus value structure 
of the institution. Although, the CRR does not represent an 
objective measure, the subjectivity involved in computing it has 
been carefully controlled and prescribed by the values assigned 
to the sources and role components.

note: This article reflects my and my colleague’s, Raoul A. 
Arreola, over 20 years of experience in conducting National 
workshops on this topic.


