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in poor comprehenders 

 

 
Pina Filippello

1
, Valentina Tassone

2
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Abstract 
 

Both comprehension training (CT) and metacomprehension training 

(MCT) have been shown to be effective in improving reading 

comprehension in poor comprehenders, but there has been no 

comparative analysis of their efficacy. This study compared CT and MCT 

with the objective of verifying their effectiveness in improving 

comprehension skills and determining which program produces the 

better results. Thirty elementary school students (average age = 9.35 

years) and 30 middle school students (average age = 12.63 years) with 

deficits in reading comprehension and metacomprehension skills were 

assigned to three experimental conditions: CT, MCT and a control 

condition (C). Both training programs improved comprehension relative 

to the control group in both age groups, but MCT was more effective 

than CT. Training both cognitive skills and metacognitive skills 

 
1 Department of Cognitive Sciences, Psychological, Educational and Cultural Studies, University of 

Messina. E-mail: gfilippello@unime.it 
2 Department of Cognitive Sciences, Psychological, Educational and Cultural Studies, University of 

Messina. E-mail: pietro.tassone@alice.it 
3 Department of Cognitive Sciences, Psychological, Educational and Cultural Studies, University of 

Messina. E-mail: laura_spadaro2@virgilio.it 
4 Department of Cognitive Sciences, Psychological, Educational and Cultural Studies, University of 

Messina. E-mail: sorrentil@unime.it 

 

Correspondence to: Pina Filippello, Via Concezione, 6, 98121  Messina, Italy. Phone: +39 (0)09051940; 

Fax: +39 (0)09051940 

 

Received: November 11, 2015; Revised: September 1, 2016; Accepted: September 10, 2016 

© 2016 Associazione Oasi Maria SS. - IRCCS 

mailto:gfilippello@unime.it
mailto:pietro.tassone@alice.it
mailto:laura_spadaro2@virgilio.it


Life Span and Disability                                                                                         Filippello P. et al. _________________________________________________________________________________________________ _______________________________ 

 

108 

underlying reading comprehension is the most effective way of improving 

reading in readers with poor comprehension. 

 

Keywords: Comprehension training; Metacomprehension training; 

Metacognitive awareness; Poor comprehenders; Educational 

implications.  
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1. Introduction 
 

Surveying research in academic difficulties reveals that research focused 

on difficulties arising primarily from a deficit in reading or writing while 

less attention has been given to reading comprehension. Some teachers 

assume that students’ reading comprehension skills will develop naturally, 

without the need for explicit instruction (Denton & Fletcher, 2003). Their 

primary concern is therefore to ensure that the child is capable of reading 

well, and that reading performance is in line with age norms and educational 

level; ability to access the meaning of a text assumes secondary importance, 

almost as if there were a desire to eliminate a possible pedagogical 

complication that may be tackled later on, when the child has fully 

automated the process of learning. Many teachers assume that students who 

can read words accurately are also capable of understanding what they read 

and learning from a text simply through reading, so they rarely teach 

students strategies for reading in a way that will maximize understanding of 

content (Edmonds, Vaughn, Wexler, Reutebuch, Cable, Klingler et al., 

2009). We argue that reading instruction is not complete even when students 

are able to decode words efficiently. Students may need additional 

instruction in techniques which will help them understand what they read 

(Boulware-Gooden, Carreker, Thornhill, & Joshi, 2007). To equate effective 

reading with accurate decoding of written text is to risk unwittingly in 

transmitting a distorted view of reading, in which decoding takes precedence 

over searching for meaning. Many training programs developed for students 

with reading difficulties who require additional help seem to be based on the 

assumption that improving decoding will automatically lead to 

improvements in comprehension. 

However, reading comprehension depends on several cognitive 

processes, including the ability to represent the content of a text due through 

use of working memory and attentive processes (van den Broek, Kendeou, 

Kremer, Lynch, Butler, White et al., 2005).  

 

1.1. Reading comprehension and processes involved 

 

The Simple View of Reading model argues that reading comprehension 

ability can be predicted by two components both considered necessary for 

success in reading: decoding and linguistic comprehension (Gough & 

Tunmer, 1986). However, other studies claim that comprehension requires 

the ability to gather the most important information from a text while 
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ignoring or discarding irrelevant intrusions (Perfetti & Hogaboam, 1975), 

including activating inferential processes in order to compensate for parts of 

the text which are not related or not actually present (Cain & Oakhill, 2006; 

van den Broek, 1994), comprehending the structure of a text and its logical, 

and temporal, connections (Meneghetti, De Beni, & Cornoldi, 2007) and 

activating control processes and metacognitive knowledge (De Beni & 

Pazzaglia, 1990).  

The aim of the present research was to evaluate the effect of different 

remedial interventions on the comprehension defects. It seems likely that 

children with similar comprehension problems differ in terms of 

metacognitive skills, i.e. their explicit knowledge of mental functioning and 

self-monitoring (Brown, Brandsford, Ferrara, & Campione, 1983; Cornoldi, 

1995; Flavell, 1981; Kuhn, 2000). In fact, metacognition implies 

monitoring, interpretation, evaluation and regulation of their cognitive 

processes (Quattropani, Lenzo, Mucciardi, & Toffle, 2015). Much research 

has investigated the relationship between comprehension and metacognitive 

skills (Boulware-Gooden et al., 2007; De Beni & Pazzaglia, 1990; Dunlosky 

& Lipko, 2007; Lonciari, Melon, Torchetti, Bravar, & Carozzi, 2008; 

McKeown, Beck, & Blake, 2009; Michalsky, Mevarech, & Haibi, 2009; 

Pazzaglia & Rizzato, 2001; Pedron, Micheletto, Tressoldi, & Lucangeli, 

2009; Rosiglioni & Dal Santo, 2010) and numerous studies have attempted 

to characterize the typical “poor comprehender” and obtain insights into 

how comprehension problems might be tackled (Cain & Oakhill, 2006; 

Carretti, Cornoldi, & De Beni, 2002, 2007; Catts, Adlof, & Weismer, 2006; 

Nation, Clarke, Marshall, & Durand, 2004; Padovani, 2006).  

 

1.2. Poor comprehenders 

 

Poor comprehenders are children with specific reading comprehension 

difficulties: they are able to read accurately, but have poor understanding of 

what they read (Clarke, Snowling, Truelove, & Hulme, 2010; Duff & 

Clarke, 2011). Notably, comprehension difficulties may express at different 

levels of processing: they may be limited to the level of individual words or 

the connections between sentences, or extend to paragraph level (Kurlowicz 

& Tuffanelli, 2007; Padovani, 2006; Tressoldi & Zamperlin, 2007; 

Tuffanelli, 2009).  

Poor comprehenders, unlike poor decoders, do not have problems with 

phonological processing (Catts et al., 2006; Nation, Cocksey, Taylor, & 

Bishop, 2010). Clarke and colleagues (2010) demonstrated that decoding 
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ability is only important to comprehension in the early stages of learning to 

read; as children grow older decoding becomes automatic and oral 

comprehension becomes the most important predictor of ability to 

comprehend text. However, Keenan, Betjemann and Olson (2008) have 

argued that decoding is fundamental to comprehension, and since it is easier 

to define decoding failures rather than comprehension failures, decoding 

problems are easier to deal with than comprehension deficits. Unlike 

decoding ability, which can be easily and accurately valued in the school 

environment, difficulties with comprehension may often remain hidden. 

Nation and Angell (2006) noted that teachers often fail to spot 

comprehension difficulties.  

Edmonds and colleagues (2009, p. 274), noted that “there may be a 

diminishing relationship between accuracy (e.g., word recognition and 

fluent reading) and comprehension. Word-level interventions are associated 

with small to moderate effects on comprehension”. In fact, research has 

shown that improvements in reading rate and accuracy are not always 

associated with improved comprehension (Allinder, Dunse, Brunken, & 

Obermiller-Krolikowski, 2001; Kuhn & Stahl, 2003). This indicates that 

although the two skills are related (correct decoding plays a part in 

comprehension, and likewise good comprehension accelerates decoding) 

they involve different cognitive processes (Keenan et al., 2008; Kendeou, 

van den Broek, White, & Lynch, 2009; Nation & Angell, 2006).  

Interesting evidence on this issue was provided by longitudinal research 

on readers with poor comprehension skills, which found no clear deficits in 

phonological awareness tasks, thus confirming that problems with 

comprehension are not primarily due to a decoding impairment. Instead 

deficits were found on non-phonological linguistic tasks such as semantic 

inference, syntactic processing and oral comprehension (van den Broek et 

al., 2005).  

 

1.3. Cognitive training vs. meta-cognitive training 

 

In literature there are two lines of research that investigated separately 

and sectorally the role of cognitive or metacognitive processes involved in 

comprehension of text. Cognitive training (CT) aims to enhance the 

cognitive components involved in reading comprehension (ability to process 

the structure and characteristics of the text; ability to recognize critical 

information; ability to recognize inferences; activation of relevant 

knowledge; ability to order events logically etc.) (De Beni & Pazzaglia, 
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1990). The Meta-cognitive training (MCT) promotes metacognitive 

knowledge of reading objectives, the existence of different reading strategies 

and the need to use these strategies flexibly according to the difficulty of the 

text and the reading objective, trying to individualize errors and over-all 

incongruence present in the text and to verify the acquisition of content or 

the necessity to proceed to new reading of the same material (Whitebread, 

2011). Most research on reading programs (Boulware-Gooden et al., 2007; 

McKeown et al., 2009; Michalsky et al., 2009; Spörer, Brunstein, & 

Kieschke, 2009) has focused on these two components of metacognition and 

on developing effective, flexible study strategies in which these approaches 

can be used independently by readers. 

Most research concerning primary school children has been directed at 

the cognitive skills underlying text comprehension (processing information 

about characters, places, times, events, logical sequences, chronological 

factors etc.) but other studies have found the importance of the 

metacognitive processes’ role (Florit, Levorato, & Roch, 2008). In fact, 

Schisler, Joseph, Konrad, and Alber-Morgan (2010) highlighted the 

importance of metacognitive skills in understanding text. This study 

compared the effects of oral retelling, written retelling and passage review 

strategies on third grade students’ accuracy and speed on a reading 

comprehension task. It was found that oral retelling coupled with repeated 

readings and phrase drill error correction was the most effective method of 

promoting accurate comprehension. 

Since both types of training make improvements in text comprehension 

skills, it remains to be investigated which of the two is the one that produces 

the best results. It is also important to verify whether the effectiveness of 

strategies is independent from factors such as age and/or the type of deficit 

highlighted by the reader. As regards the age factor, it was found that the 

difficulties related to text comprehension occur in older children relate to 

levels of a more complex linguistic elaboration which concern inferential 

reasoning, monitoring of comprehension, use of context and knowledge and 

use of the narrative structure of a text. Consequently, most research on text 

comprehension in children up to the age of ten takes into account cognitive 

processes, whereas research on text comprehension in older children 

concentrates on metacognitive competence (McCallum, Krohn, Skinner, 

Hilton-Prillhart, Hopkins, Waller et al., 2011). Previous research on 

comprehension in older children includes an intervention study which 

examined the effectiveness of two programs designed to improve the 

reading comprehension of at-risk high school students. Participants in this 
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study were divided into three groups: two experimental conditions and one 

control. The results showed that the metacognitive training program 

produced significant improvements in understanding of text (Padovani, 

2006; Filippello, Spadaro, Sorrenti, Mafodda, & Drammis, 2016). Regarding 

the deficit exhibited by children, research has shown that poor 

comprehenders benefit most from reading interventions which target 

comprehension  for example, instruction focused directly on 

comprehension strategies, such as modeling and thinking aloud about how to 

self-question and how to reflect during and after reading - as well as from 

becoming actively involved in monitoring their understanding and in 

processing text meaning (Edmonds et al., 2009; Bråten & Anmarkrud, 

2013). Poor comprehenders lack the vocabulary and metacognitive skills 

needed to monitor their understanding and reflect on what they have read 

(Boulware-Gooden et al., 2007). Direct teaching of multiple reading 

strategies is an effective method of enhancing reading comprehension 

(Spörer et al., 2009).  

Therefore, since it is difficult to find research in literature that compares 

the two types of intervention, the aim of this study was to investigate 

whether metacognitive training, targeted to develop cognitive and process 

control skills, it can produce a greater effect even in children under age and 

in poor comprehenders than what comprehension training can accomplish. 

 

1.4. The present study 

 

Here, we aim to assess the effectiveness of two kinds of reading 

comprehension training program in two groups of children with 

comprehension deficits (9-11 year-olds and 12-13 year-olds). The choice of 

age groups was dictated by the desire to compare children with different 

levels of education; it was not practical to include children under the age of 

9 as the research objectives included assessment of metacognition which is 

only beginning to emerge in children of this age (Pazzaglia, De Beni, & 

Cristante, 1994). Even children aged 9-11 years old are usually excluded 

from this type of research. 

The second aim of the research was to investigate the relative 

effectiveness of two different intervention programs in producing 

improvements in the deficiencies assessed (Rosiglioni & Dal Santo, 2010). 

More specifically, we wanted to investigate whether a MCT program 

targeting cognitive and monitoring skills, would produce a greater 

improvement in reading comprehension of poor comprehenders than CT. 
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If comprehension deficits are primarily due to impairments in specific 

semantic processes (recognizing the main characters, identifying the 

important information, grasping the logical temporal or spatial structure of 

events etc.), then CT should produce significant improvements in the sphere 

of reading comprehension. By contrast, if deficits are determined by the 

metacognitive processes underlying comprehension, then MCT – including 

stimulation of reflection, development of mindfulness and metacognitive 

skills and on the use of thoughtful strategies and control mechanisms 

should lead to improvements in metacognitive skills and hence to a positive 

effect on reading comprehension.  

 

2. Methods 
 

2.1. Participants 

 

We tested 451 potential participants aged between 9-11 years and 476 

potential participants aged 12-13 years in order to select children who met 

the DSM-5 criteria (American Psychiatric Association, 2014) for normal 

intelligence and adequate decoding skills but had deficits in comprehension 

and metacomprehension ability. All participants were individually assessed 

using the tests described below. 

The use of multiple eligibility criteria greatly reduced the number of 

participants. The majority of potential participants met the main eligibility 

criteria (IQ in the normal range; metacognitive deficit) but also 

demonstrated decoding deficits as well as comprehension deficits and thus 

had to be excluded. All students selected to participate had normative scores 

of reading accuracy (9-11 years = range 3-10 errors: sufficient performance 

based on the criterion indicated by the Test; 12-13 years = range 3-6 errors: 

sufficient performance based on the criterion indicated by the Test) and 

reading speed (9-11 years = range 31-60 time in seconds: sufficient 

performance based on the criterion indicated by the Test; 12-13 years = 

range 20-24 time in seconds: sufficient performance based on the criterion 

indicated by the Test), but scores of comprehension and meta-

comprehension ability were at least two standard deviations below their 

respective age means. 

The sample consisted of two groups of 30 poor comprehenders, all of an 

average socio-cultural level. Participants were drawn from three different 

schools; there was an equal number of boys and girls in each age group. The 

average age for the younger group was 9.35 years (SD = .52; range: 9-11 
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years old) while it was 12.63 years the older group (SD = .49; range: 12-13 

years old).  

Participants in the two groups were randomly assigned to one of three 

experimental conditions, 10 children in CT, 10 children in MCT or 10 

children in control (C) conditions. Participants in the CT and MCT 

conditions received specific training in comprehension or 

metacomprehension skills, while participants in the C condition followed the 

standard Italian language curriculum. 

The homogeneity of participants in the various experimental conditions 

in terms of reading skills, reading comprehension and understanding of 

goals was evaluated using simple t-test comparisons. Table 1 summarizes 

the descriptive statistics for key study variables measured 9-11 and 12-13 

years old students at the pre training phase. 

 

Table 1 - Descriptive statistics for key study variables measured 9-11 and 

12-13 years old students at the pre training phase 

   
Reading 

accuracy 
Reading speed Comprehension 

Meta-

comprehension 

  N M (SD) M (SD) M (SD) M (SD) 

9-11 

CT 10 3.7 (1.82) 45.62 (2.19) .95 (.10) .78 (.08) 

MCT 10 4.4 (1.43) 45.33 (2.28) .92 (.08) .81 (.06) 

C 10 3.9 (1.66) 45.61 (.69) .94 (.07) .80 (.08) 

12-13 

CT 10 4.7 (.82) 23.14 (1.06) .76 (.08) .87 (.19) 

MCT 10 3.3 (2.1) 22.13 (2.03) .80 (.08) .99 (.13) 

C 10 4.2 (1.87) 21.88 (2.11) .79 (.12) .98 (.16) 

 

Table 2 shows that there were no significant differences between 

participants in the three experimental conditions on the tests administered 

during the pre-training (selection) phase. 

 

Table 2 - Single comparison between groups (comprehension, meta-

comprehension trainings and control condition) of students 

with 9-11 and 12-13 years old during pre-training phase 

  
Reading 

accuracy 
Reading speed Comprehension 

Meta-

comprehension  

  t p t p t p t p 

9-11 

CT vs. MCT -.95 .35 .29 .78 .78 .45 -.84 .41 

CT vs. C -.26 .80 .02 .99 .23 .82 -.55 .59 

MCT vs. C .72 .48 -.37 .72 .66 .52 -.25 .81 

12-13 

CT vs. MCT 1.99 .06 1.39 .18 -1.04 .31 -1.6 .13 

CT vs. C .77 .45 1.69 .11 -.63 .54 1.33 .19 

MCT vs. C -1.02 .32 .28 .78 .21 .83 .18 .86 

Note: CT = Comprehension Training, MCT = Metacomprehension Training; C = Control 

condition. 
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2.2. Measures and Procedure 

 

General intellectual functioning was assessed using Raven’s matrices 

(Raven, 1947). All the students had adequate general intellectual functioning 

(IQ score between 90 and 105; M = 96.83; SD = 5.67). 

Decoding skills were assessed using the MT Reading Test for elementary 

schools and junior schools (Cornoldi & Colpo, 1995, 1998). This test 

requires the child to read a text passage. Reading speed and accuracy scores 

are obtained.  

Reading comprehension was assessed using the MT Comprehension Test 

for primary schools and middle schools (Cornoldi & Colpo, 1995, 1998). 

The test requires the student to read a passage and then answer a series of 

multiple-choice questions (10 for primary and 10 for middle schools). 

Responses are used to establish the student’s comprehension level. This test 

allows students to be assigned to one of five performance categories: 

standard achieved, good level, sufficient, insufficient or seriously 

insufficient. Only students who obtained a score at least 2 SD below the 

mean for their respective age were included in this research. 

Metacognitive competence was assessed using the Metacomprehension 

Test (Pazzaglia et al., 1994) a widely-used tool for the detailed testing of 

both metacognitive knowledge and monitoring ability. The instrument 

consists of 32 items with multiple choice response between two, three or 

four alternatives, which include: metacognitive knowledge about the reading 

goals, the strategies and the characteristics of the text; the ability to identify 

and correct errors and anomalies, add or delete the punctuation marks, order 

the information according to their degree of importance, etc. As with the 

comprehension test, this metacognition test allows students to be assigned to 

one of five performance categories: standard achieved, good level, 

sufficient, insufficient or seriously insufficient. Participants included in the 

sample had “seriously insufficient” and “insufficient” metacognitive skills. 

The same tests used for the assessment of Decoding skills, Reading 

comprehension, and Metacognitive competence were administered to 

participants in post-training phase. 

 

2.3. Training  

 

The training developed by De Beni Cornoldi, Carretti, and Meneghetti 

(2003) for students of 9-11 years and 12-13 years-old was used in both 

intervention conditions. However, the main interest in this study was in 
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metacognitive factors related to the understanding of text and the use of a 

multi-component approach to skill training, even in children as young as 9 to 

11 years, a period in which metacomprehension has been little studied. 

Because we wanted to compare the two training programs (CT; MCT) in 

both age groups (9-11 years; 12-13 years old) we kept the overall number of 

activities in each training domain similar, so that differences between 

programs could not be attributed to differences in scheduling.  

Ten fundamental skills which support comprehension were identified; 

these were organized into three categories (content, elaboration and 

metacognition). The first two categories were the subject of the CT program, 

whilst the third was the main focus of the MCT program. The 10 

fundamental skills included in the training programs for both age groups are 

described in table 3. 

 

Table 3 - Description of thematic areas of intervention for comprehension 

(CT) and metacomprehension (MT) trainings proposed for 

students of 9-11 and 12-13 years old 

  CT MT 

9
-1

1
 y

ea
rs

 o
ld

 

1 People, places, periods (epoch and duration of episode). Identify literary genres. 

2 
Facts, characteristics of people, places, periods and facts in 

different kinds of text. 

Search for a title 

appropriate to the text. 

3 
Distinguish different kinds of facts, order chronological 

sequences, order logical sequences and insert missing facts. 

Judge the difficulty of a 

text. 

4 Punctuation, articles, negotiation and hypothetical sentences. 
Identify difficult sections of 

the text. 

5 Pronouns, focus of sentence (active/passive), indirect speech. 
Distinguish between easy 

and difficult texts. 

6 

Put information from the text or image into relation, connect 

information with similar meaning and make connections 

between ideas. 

Work on the text from 

different perspectives and 

on different aspects. 

7 Lexical inferences, semantic inferences and bridge inferences. 
Choose strategies suitable 

to purpose and type of text. 

8 
Pick out important elements, excluding details and identify 

repeated elements/ideas. 

Find errors and 

inconsistencies. 

9 
Find the essential meaning, identify the central idea and order 

elements hierarchically. 

Find ambiguities of 

meaning. 

10 

Create simple mental models, create interpersonal mental 

models, modify the mental model of a text, understand meaning 

of word given the context of text. 

Use of punctuation. 
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1 People, places, periods (epoch and duration of episode). 
Orient oneself in choice of 

texts. 

2 Facts and different textual genres. 

Identify the main 

characteristics of different 

text genres. 

3 
Identify the typology of facts, order chronological and logical 

sequences and infer missing facts. 

Identify important 

information in texts of 

different genres. 

4 
Punctuation, negotiation, hypothetical phrases and indirect 

speech. 
Use the title.  

5 

Pronouns, conjugations, adverbs, propositions, ambiguity, 

textual cohesion and putting information from the text or image 

in relation. 

Judge the difficulty of a 

text. 

6 
Connect information with similar meaning and make 

connections between ideas. 

Work on a text on different 

levels. 

7 Lexical inferences, semantic inferences and bridge inferences. 

Choose strategies suitable 

for the reading purpose and 

type of text. 

8 Title and pick out important elements. 
Apply strategies selected as 

best ones. 

9 
Find basic meaning, group the information and select elements 

of text. 

Find errors, inconsistencies 

and ambiguities of meaning. 

10 
Activate spatial mental models, activate interpersonal mental 

models, update mental model and inferential processes. 
Use of punctuation. 

 

The structure of training sessions was similar in the CT and MCT 

programs. During the first segment material from the preceding session was 

briefly reviewed; this was followed by a second, clearly defined segment 

dedicated to a new activity. Activity cards described in table 2 were made 

available to participants, so each student could study the new material and 

use the new work methods flexibly, according to the activity and the type of 

work required. This had the advantage of ensuring that students were 

directly involved in their own learning an made use of self-correction, which 

proved a highly effective method of making the students aware of their own 

mistakes and conscious of their own ability to correct themselves and thus 

learn from mistakes. Each training session concluded with the students 

writing brief answers, based on their personal experience, to two simple 

questions: “What did I learn today?” and “What difficulties did I 

encounter?” These questions prompted students to reflect on the activities of 

the session and demonstrate their awareness of the problems they had 

encountered. 

Training took place during school hours under the direction of an 

education psychologist and the poor comprehenders were divided into age 

groups for training. Because the participants in the MCT and CT conditions 

were following a difference schedule the training sessions did not take place 
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in their normal classrooms. Every training activity was supported by an 

activity card and all the children were provided with one card at a time. The 

psychologist described the activity and asked the children to complete the 

task. The group only moved onto the next activity when all of the children 

had completed the exercise. Students in both intervention conditions 

followed similar schedule, with 2 two-hour training sessions per week for 

five weeks.  

Students in the C condition followed the normal school curriculum for 

the Italian language, which is based on theories and methods that do not 

provide specific training for poor comprehenders.  

 

3. Data Analysis 
 

As the data were expressed as frequencies they were arcsine-transformed 

according to the formula provided by Freeman and Tukey (1950). Separate 

multivariate analyses of variance were conducted for the two age groups. t-

tests were used to verify group differences in planned comparisons between 

pre- and post-training assessments and between different therapies across 

different groups. The Statistical Package for the Social Sciences (SPSS 17) 

was used to analyze the data.  

 

4. Results 
 

Table 4 shows planned comparisons pre and post-training means and 

standard deviations for the three experimental conditions, with respect to 

measures of comprehension and metacomprehension.  

 

Table 4 - Descriptive statistics for key study variables measured 9-11 and 

12-13 years old students at the planned comparisons pre and post 

training phases 
   Comprehension Meta-comprehension 

  N M (SD) M (SD) 

9-11 CT 10 .14 (.10) .07 (.02) 

MCT 10 .54 (.17) .19 (.06) 

C 10 .04 (.09) .00 (.01) 

12-13 CT 10 .10 (.07) .21 (.06) 

MCT 10 .21 (.15) .19 (.06) 

C 10 -.00 (.13) .04 (.11) 
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4.1. Reading Comprehension  

 

In both age groups there was a significant difference between pre- and 

post-training comprehension scores among the three groups (MCT, CT, C) 

[9-11 years old: F(4,52) = 16.10; p < .001; np2 = .55; 12-13 years old: 

F(4,52) = 6.92; p < .001; np2 = .35] . These results confirmed that the 

differences between pre- and post-training assessments were not due to 

variance in the individual characteristics of participants but rather to the 

training programs.  

The comparisons of difference between the scores of the post and pre 

training showed that 

younger children who had taken part in the CT [t(9) = 2.24; p < .05] or 

MCT programs [t(9) = 7.97; p < .001] had better comprehension scores 

compared to C. Students who had taken part in the MCT had better 

comprehension scores compared CT [t(9) = -6.18; p < .001]. 

The pattern of results was similar in the older children. Students who had 

taken part in the CT [t(9) = 2.15; p < .05] or MCT programs [t(9) = 3.32; p < 

.01] had better comprehension scores compared to C. Students who had 

taken part in the MCT had better comprehension scores compared CT [t(9) = 

-2.04; p < .05]. 

 

4.2. Metacomprehension  

 

Also for the measure of metacomprehension there was a significant 

difference between pre- and post-training scores among the three groups for 

the 9-11 [F(4,52) = 13.48; p < .001; np2 = .51] as well as the 12-13 age 

group [F(4,52) = 2.55; p < .001; np2 = 16]. 

Comparing the differences between the scores of post and pre-training, it 

was found that younger children who had taken part in the CT [t(9) = 8.01; p 

< .001] or MCT programs [t(9) = 8.76; p < .001] had better comprehension 

scores compared to C. Students who had taken part in the MCT had better 

comprehension scores compared CT [t(9) = -5.39; p < .001]. 

As regard older children, students who had taken part in the CT [t(9) = 

4.16; p < .001] or MCT programs [t(9) = 3.74; p < .001] had better 

comprehension scores compared to C. Students who had taken part in the 

MCT had no better comprehension scores compared CT [t(9) = .68; p > .05]. 
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5. Discussion and conclusion 
 

The main aim of this research was to assess the impact of two reading 

comprehension training programs in children aged 9

–-

11 years and 12-13 

years with comprehension and metacomprehension deficits. All participants 

who followed one of the two training programs showed an improvement in 

reading comprehension and metacomprehension skills after the training. In 

both age groups participant assigned to the CT or MCT condition had better 

reading comprehension skills at the post-training assessment than 

participants assigned to the C condition. This result confirms effectiveness 

of two training (CT and MCT) demonstrated by previous studies (De Beni & 

Pazzaglia, 1990; Florit et al., 2008). 

At the pre-training assessment there were no differences between the 

experimental conditions in terms of comprehension and metacomprehension 

processes. At the post-training assessment participants of all ages in both 

intervention conditions performed better on the tests of comprehension and 

cognitive and monitoring skills than participants in the C condition. These 

results indicate that in the absence of specific training in skills related to 

reading comprehension – as in the C condition – reading comprehension 

ability does not improve significantly over 10 weeks in children in this age 

range.  

The second aim of this study was to investigate whether MCT, which 

targets cognitive and monitoring skills, had a greater beneficial effect on 

reading comprehension in poor comprehenders than CT. This is an 

innovative aspect of this study because in literature it has been neglected in 

comparison between these two types of training. The results indicated that 

MCT was more effective at improving reading comprehension skills than 

CT in both age groups. As expected, the MCT program was more effective 

than the CT program at improving cognitive and monitoring skills in 

younger students. Our results were consistent with an earlier study 

(Pazzaglia & Rizzato, 2001), in showing that MCT utilized a more effective 

remedial technique for reading comprehension difficulties than training, 

which only targeted cognitive processes underlying the acquisition of 

meaning from texts. In addition, these results were clearly confirmed by the 

fact that no differences in metacomprehension skills were found comparing 

students that followed the CT with C. In older students, however, the MCT 

and CT programs were similarly effective at increasing cognitive and 

monitoring skills. However, separate comparisons between the two 

intervention conditions and the C condition indicated that only participants 
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in the MCT condition performed significantly better than C participants at 

the post-training assessment.  

It appears that both interventions were similarly effective in the older age 

group. There may be no extra benefit from MCT in the older group because 

by the older students age, their adopted reading strategy is not very 

susceptible to change because they have already automated a study method 

which does not take account of the importance of metacognitive processes. 

Our results confirmed that MCT had a greater positive impact on reading 

comprehension than CT which, although it resulted in a significant 

improvement in performance during training, had a smaller beneficial effect 

than MCT. In both age groups the performance of participants in the C 

condition changed little during the training phase. The MCT program, but 

not the CT program, resulted in post-training performance that was 

significantly better more effective than that of the participants in the C 

condition. This confirmed that although specific training in metacognitive 

skills is a necessary and effective strategy for improving cognitive 

reflection, the benefits on comprehension can be achieved without a 

specially designed training program. Comparison of the two intervention 

programs indicated that MCT was a more effective method of improving 

reading comprehension than training which only targeted the cognitive 

processes underlying reading comprehension.  

The strong point of the presented work was that the same level of reading 

comprehension in all participants was achieved, favoring the stimulation of 

reflection on the effects of targeted intervention programs, placed in 

comparison with one another.  

The small number of participants in each condition means that 

generalization of these findings may not be warranted; however, we argue 

that these findings provide sufficient evidence to encourage the development 

of intervention programs which place more emphasis on stimulating 

cognitive and particularly metacognitive processes underlying reading 

comprehension, and that such programs would not only improve reading but 

would also, inevitably, promote metacognitive competence. In our case, 

opportunely structured metacognitive treatment, as compared to training 

limited solely to the improvement of the main cognitive processes, develops 

comprehension and metacomprehension skills to a greater degree than a 

traditional educational program (Kangsepp, 2011).  

In summary, our results suggest that students who received specific 

training in metacognitive skills learned to take a more active, more self-

aware approach to reading comprehension tasks. They suggest that MCT 
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may have a wider role in learning environments. In particular, we hope that 

future research will assess the feasibility of integrating MCT into the 

standard educational curriculum, and that MCT will be offered to all 

students to improve their study skills (Borkowski & Muthurishna, 2011). 

These results should encourage further investigation into the efficacy of 

similar interventions at higher educational levels, extending the research to 

include students who arrive at secondary school with serious reading 

difficulties and whose comprehension problems have been neglected or 

perhaps not addressed at all. 

 

6. Educational implications 
 

This innovative study makes an original contribution to the literature on 

reading interventions. Although there has been some research on 

interventions targeting comprehension deficits, most studies have used 

training methods focusing exclusively on either cognitive or metacognitive 

skills rather than comparing them. There is increasing interest in assessing 

reading comprehension and understanding the processes underlying good 

comprehension as it is the final goal of reading and poor comprehension 

skills can lead to poor academic achievement (RAND, 2002).  

The results of this study, and previous intervention studies (De Beni et 

al., 2003), provide information about how best to help poor comprehenders 

and should inform the design and development of new interventions and 

pedagogical techniques to improve reading comprehension in school-age 

children. Our findings suggest that promoting metacognitive skills, in other 

words training students to be more aware of their mental processes, will lead 

to a general improvement in school performance. As De Beni and Pazzaglia 

(1990, 1991) had pointed out that a reader, especially a less skilled reader, 

who is not aware that the goal of reading is first and foremost to understand 

the text will not bother to reflect and check his or her understanding. It is 

therefore important that schools commit to improving students’ capacity to 

learn, since this seems to be one of the determining factors in successful 

academic performance (Boulware-Gooden et al., 2007; Bråten & 

Anmarkrud, 2013; Edmonds et al., 2009; McKeown et al., 2009; Meneghetti 

et al., 2007; Pedron et al., 2009; Rosiglioni & Dal Santo, 2010). Teachers’ 

social feedback plays a critical role in acquisition of metacognitive skills. 

Guided and systematic analysis of mistakes and successes offers an 

excellent opportunity to improve students’ awareness of their strengths and 

weaknesses and encourage them to adopt an effective studying strategy 
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based on metacognitive skills, which will help them to become independent 

learners (Andreassen & Bråten, 2011; Logan, Medford, & Hughes, 2011; 

Michalsky et al., 2009; Spörer et al., 2009). 

The reading-related skills which should receive most attention in teaching 

of reading and in remedial interventions are metacognitive skills (Pazzaglia 

et al., 1994), particularly reflective skills, namely awareness of the goal of 

reading (Why am I reading this text?), use of specific and appropriate 

reading strategies (How can I read in order to understand? Does this text 

require close reading or will skim-reading be sufficient?), use of textual 

indicators such as titles, graphics, illustrations (Does the text help me?) and 

the use of prior knowledge (What do I already know about the topic?). The 

positive impact of MCT on learning suggests that teaching of metacognitive 

skills should begin early, perhaps with the simple exercises to develop 

students’ awareness and control over the processes which underpin 

understanding of text. 
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Abstract 
 

Background: In Sweden, supply of assistive devices is a municipal/county 

council responsibility. Earlier research has mainly focused the matching 

of person and device. In contrast, this study concerns the process before 

the actual supply is initiated. Aim: Discuss the experience among persons 

who, for the first time, seek municipal information on assistive devices 

and the provision thereof through internet pages and contacts with 

prescribers. Methods: A combined analysis of data from two earlier 

studies was performed, focusing overall process perspectives: Study 1 

described the experience of seeking information from municipal internet 

pages, and study 2 described the experience of personal contacts with 

municipal prescribers. Results: Internet pages and prescribers were, in 

general, perceived as lacking information on assistive devices, whereas 

information on provision was clearer. Internet sites were difficult to 
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navigate, prescribers difficult to contact. Conclusions: The experience of 

seeking information on assistive devices through municipal internet 

pages and contacts with municipal prescribers was less empowering. 

From a process perspective, for a person to become an active partner in 

the actual provision of assistive devices, a person-centered process with 

improved accessibility to adequate information on assistive devices and 

provisioning may be a viable step. 

 

Keywords: Assistive device; Information; Person-centered care; 

Provision.  
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1. Introduction 
 

The main goal in Swedish disability policies is that society should be 

fully accessible for persons with impairments in all areas of community life 

(Prop. 1999/2000:79). A non-inclusive environment can further disable a 

person with an impairment, whereas an assistive device with the adequate 

properties can counter these effects (Krantz, 2012). Hence, to be denied 

access to appropriate technology can reduce societal accessibility in the 

sense proposed by the official political goals. On a general level, the 

governmental responsibility is underlined by the UN Convention on the 

rights of persons with disabilities (Prop. 2008/09:28, SÖ 2008:26), 

emphasizing assistive devices as a means of participation: “Facilitating 

access by persons with disabilities to quality mobility aids, devices, assistive 

technologies and forms of live assistance and intermediaries, including by 

making them available at affordable cost” (SÖ 2008:26, article 20b), but, in 

order for a person with an impairment to gain access to an assistive device 

with adequate features, a prerequisite is knowledge of the existence of such 

a device. This is emphasized in the Official Report of the Swedish 

Government (SOU 2011:77), entitled “Assistive devices – Increased 

participation and freedom of choice” (auth. transl.): “The right to 

information is a decisive factor regarding the possibility of agency 

participation in all health and medical care. This is of course also valid 

concerning rehabilitation and the provision of assistive technology” (p. 92, 

auth. transl.) 

This has been corroborated in earlier research: it is known that 

experiences among users of having sufficient information concerning 

assistive devices is closely related to the satisfaction with the assistive 

device itself (Martin, Martin, Stumbo, & Morrill, 2011). It is also known 

that not involving the user in a way that she/he considers sufficient, may 

result in discontinued use of a provided assistive device, or users being 

forced to use a device they are not satisfied with due to not having had any 

choice (Scherer, 2002). Furthermore, insufficient follow-up and support 

from the provider after the preliminary technical check and supply of a 

device is associated with lower degrees of user satisfaction (Federici & 

Borsci, 2016). Effects of a suboptimal assistive device can be reduced 

health, where “health” can be defined as a sense of well-being and the ability 

to carry-out one’s life projects (Dahlberg & Segesten, 2010). 

The internet can be a way to gain information on assistive devices. 

According to Statistics Sweden (SCB), the internet has developed into a 
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major information channel. Of the Swedish population between 16-85 years, 

91% has access to the internet. During the period April 2012 to March 2013, 

over 70% of the Swedish population searched for information on Swedish 

governmental and official internet pages, including the health and medical 

services (SCB, 2014). The increased importance of the internet is stressed, 

not least for persons with disabilities, as the degree of participation is higher 

within the internet related sectors than within other sectors (Handisam, 

2013).  

The Swedish health and medical service act (SFS 1982:763), in short 

HSL, defines provision of assistive devices aimed at daily use in the private 

sphere as a part of the health-care system, and an area of responsibility for 

municipalities and county councils, respectively. Normally, county councils 

are responsible for larger devices (e.g. electric wheelchairs), whereas 

municipalities are responsible for smaller devices (e.g. manual wheelchairs 

and walkers), even though local differences may exist (NSH 2003; 

Blomquist 2011; Dahlberg, Blomquist, Richter, & Lampel, 2014). The 

health-care system has an obligation to supply what is deemed necessary 

from a medical perspective. The system does not concede any rights for a 

person to request any particular health-care or assistive device, even though 

HSL § 3b states that “the provision of assistive devices shall be planned in 

consultation with the individual concerned” (auth. transl.). In strict terms, 

the latter implies the possibility to express an opinion that may, or may not, 

be taken into account. Hence, a person being fitted with an assistive device 

is not given any rights during this process, for instance in terms of appealing 

a decision. 

Throughout the history of health-care, the medical perspective has been 

dominated by a biological, or physical, perspective of the body (Svenaeus, 

2003). In 2001, the physical perspective was combined with personal and 

social factors in the bio-psycho-social approach of the ICF, the International 

Classification of Functioning, Disability and Health (WHO, 2001). The bio-

psycho-social approach has come to represent an emerging principle of 

importance within the field of caring science: according to Dahlberg and 

Segesten (2010), a complete understanding of a person’s health includes 

both physical and personal/social perspectives. The latter characteristic has, 

however, a tendency to be over-looked within the health-care sector, and a 

person coming in contact with the health-care system is too often dependent 

on a professional person who takes command and excludes the main person 

(i.e. the patient) from the process (Dahlberg & Segesten, 2010). Focusing 

the role of professionals within the health-care system, and addressing these 
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issues, the IOM, Institute of Medicine (2001), has identified the concept of 

Person-Centered Care (PCC) as a key area of competence development. 

PCC implies a transformation from the objectification and biological patient 

focus, to an interpersonal process with the patient as an active part in the 

planning of her/his health-care (Institute of Medicine, 2001). 

QSEN, the Quality and Safety Education for Nurses Institute (2015), has 

operationalized PCC as a key component in the systematic improvement of 

the relation with health-care professionals to ensure that the subject involved 

becomes an active and equal member of a team focusing on her/his health 

(Pelzang, 2010; Edberg, Ehrenberg, Friberg, Wallin, & Wijk, 2013) – what 

Toombs (1993) underlines as the “eidetic approach” – instead of being 

reduced to a passive recipient of medical care (Dahlberg & Segesten, 2010). 

This development, i.e. from a passive recipient to an active agent, has been 

illustrated by Millenson (2012), emphasizing the connection between PCC 

and the early 1990’s disability rights movement: “The declaration of 

empowerment that began with the disability rights movement – “Nothing 

about us without us” – is becoming health care’s cultural norm” (p. 21).  

Internationally, the person-centered approach has been focused in 

assistive devices provisioning, for example as a central part of the Assistive 

technology service method (ATSM), a “process standard to support the 

provision of person centered, evidence-based, and interdisciplinary assistive 

technology service” (Bauer, Elsaesser, Scherer, Sax, & Arthanat 2014, p. 

39), i.e. specifically underlining a client-centered approach. Similar aspects 

are emphasized by the Association for the Advancement of Assistive 

Technology in Europe (AAATE) and the European Assistive Technology 

Information Network (EASTIN) in a position paper, “a framework for 

exploiting the role of assistive technology in supporting care and 

participation of people with disabilities and elderly people through 

appropriate service delivery systems” (AAATE & EASTIN, 2012, p. 3).  

Based on the aforementioned AAATE and EASTIN position paper, 

Federici, Scherer and Borsci (2014) have developed specific guidelines and 

recommendations for assistive devices provisions, the Assistive Technology 

Assessment (ATA) process. The ATA process is user-driven, and the initial 

phase comprises a (potential) user seeking a solution in contact with an 

assistive devices supply centre. This specific introductory phase of the ATA 

guidelines is, however, not unique; the process of matching a person with an 

appropriate device is generally described as commencing in a discussion 

with the provider. One example of the latter is research focusing the 

experience among users of active wheelchairs of ongoing contacts with 



Life Span and Disability                                                                                          Krantz O. & Örmon K. ________________________________________________________________________________________________________________________________ 

 

136 

municipal prescribers (i.e. persons responsible for the provision of assistive 

devices) in Sweden (Krantz, Edberg, & Persson, 2011). In conclusion, 

studies and descriptions of assistive devices provisions have been mainly 

concerned with the process after the point in which contact has been made 

between provider and (potential) user, and a process of matching person and 

technology is ongoing (Cooper, 1998; Scherer, 2005; Batavia, 2010; Bauer 

et al., 2014). The starting point of the present study can, from a process 

perspective, be localized before this first step, i.e. before the actual supply 

process has commenced.  

The aim of this article is, thus, to discuss the experience among persons 

who, for the first time, seek information through municipal internet pages 

and contacts with municipal prescribers on assistive devices and the 

provision thereof. To do this, a combined qualitative content analysis of data 

from two earlier empirical studies is performed: Study 1 aimed at describing 

the experience among first time seekers of information from municipal 

internet pages concerning assistive devices and the provision thereof 

(Krantz, 2015); and study 2 aimed at describing the experience among 

persons who for the first time got in contact with a municipal prescriber in 

order to gain information on assistive devices and the provision thereof 

(Krantz & Örmon, 2015). Hence, the two studies each described a separate 

step in a search for information on assistive devices and provision, whereas 

the present study is focusing on the process perspective.  

In the following discussion, the methods and materials utilized are 

examined, before continuing on with a thematic review and analysis of the 

empirical material. Finally, questions of information and assistive devices 

will be discussed, and conclusions presented.  

 

2. Method and material 
 

2.1. Population 

 

The subject of this study not having been explicitly focused within earlier 

research may be related to difficulties in localizing potential respondents 

before they begin to search for information, i.e. before a person acts in a way 

that in this study defines the criterion of inclusion as well as the area of 

interest, it is not possible to ”localize” this person. Hence, another modus 

operandi had to be chosen, in this case to learn about experiences among 

persons searching similar information due to something other than personal 

interest. This was viable as the experience of searching for information 
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became more focused, and not just the reason whereupon the search itself 

was performed. One such possibility was identified in connection with a 

University course, where a task was constructed as a means of learning and 

practising information gathering.3 The task was constructed to function in 

accordance with the course and the current study. The student group 

consisted of 36 students, between 20-40 years old, 33 women and 3 men. 

The students have given permission to use the reports generated during the 

course. Valid Swedish legislation was followed when conducting this study 

(SFS 2003:460; Gustafsson, Hermerén, & Petersson, 2006). 

 

2.2. Data gathering  

 

The task was to gather and report information on municipal provision of 

assistive devices in the county of Skåne. More in detail, the reports 

contained a description of the process of gathering information together with 

the information on prescription of wheelchairs and walkers gathered from 

both municipal internet pages and from direct contacts with prescribers. As 

such, the gathering of information consisted of two phases: (1) Internet 

information (study 1); and (2) direct contacts with municipal prescribers 

(study 2).  

Phase 1, internet information, was reported based on three specific areas: 

(1) The accessibility and usability of the website; (2) the content of the 

actual information given; and (3) the accessibility of information concerning 

where to turn for a personal contact with a prescriber. During phase 2, the 

information on where to turn for a personal contact (i.e. phase 1, area 3) was 

used, and a prescriber contacted in order to gain further information. This 

was reported based on three specific areas: (1) Information on types and 

properties of assistive devices; (2) information on the further process of 

gaining access to an assistive device with adequate properties; and (3) the 

degree of personal influence, e.g. choice between alternative models of 

supplied assistive devices. During phase 2, the students were instructed to 

immediately inform the prescriber that they were students gathering 

information, i.e. that they did not have a personal need of an assistive 

device. Also, the students were instructed to provide contact information to 

the responsible researcher if the prescriber expressed any questions. No such 

contacts were taken.  

 
3 The course, The Production of Knowledge and Research Methods, 7.5 hp, was given March 31 to May 4, 

2014, as a five week full time part of the fourth of six semesters on a university program named Social 

Pedagogical Work in the Field of Disability, Malmö University.  
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The process of searching for information and the information gathered 

during each of the two phases was presented in a written report with separate 

sections for each municipality, further divided in subsections for each phase. 

Within the county of Skåne, there are 33 municipalities (Region Skåne, 

2014), and the number of students was 36. Each student had to contact two 

municipalities. Therefore, 27 municipalities were contacted twice, and six 

were contacted three times. In all, the total number of municipality sections 

in the written reports would be 72, with each report containing a unique 

combination of two municipalities. Three students did not finish the course, 

and therefore six municipality sections were not included. The remaining 66 

municipality sections were included in study 1. Of the 66 municipality 

sections, 14 did not contain any data from direct contacts with prescribers, 

i.e. only data from municipal internet pages. The remaining 52 municipality 

sections were included in study 2, and included contacts with prescribers in 

all the 33 municipalities.  

 

2.3. Data analysis 

 

Data were analysed by means of a qualitative content analysis (Burnard, 

1996; Graneheim & Lundman, 2004), aiming at linking themes and subjects 

in the text in order to form a system of categories from which the subject can 

be understood. According to Berg (2001), manifest and latent analysis 

should be combined when possible. The analysis was performed in steps, 

where the first step was to read the complete text (i.e. the written reports) in 

order to gain an overall understanding. Thereafter, the meaning units in the 

text were identified, whereupon the text was condensed and coded in 

accordance with its content, and codes with similar content grouped and 

named based on their respective meanings before being ordered in categories 

(Graneheim & Lundman, 2004). The coding and interpretations of the text 

were discussed, i.e. a form of researcher triangulation (Curtin & Fossey, 

2007), before the last step of confirming the categorisation by means of 

comparing and contrasting the categories to the codes, and the codes to the 

text. During this process, the focus was to understand the phenomenon on its 

own terms (Kilbourn, 2006). 
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3. Results and analysis 
 

In the following, the personal experience of the search for information 

concerning assistive devices and provision is focused by means of a 

combined perspective of study 1 and study 2. Thereafter, the result is 

contextualized and analyzed from a process perspective on provision, that is, 

how to best match person and technology in a process of information 

gathering. 

 

3.1. An individual perspective on information  

 

Study 1 focused the search for information on municipal internet pages, 

and study 2 focused the search for information from contacts with municipal 

prescribers. Combined, the two studies follow a process of seeking 

information on assistive devices and provision from an initial quest for 

information to the moment of actually getting in contact with a municipal 

prescriber. The emerging themes from the thematic content analyses are 

shown in Table 1.  

 

Table 1 - Themes 

Study Theme Sub-theme Description 

Study 1 (1) 

(Internet  

pages) 

Expression 

Design and structure 
Entrances, headlines, and structural 

layout 

Language accessibility 
Expression of information, accessible 

language 

Content 

Supply and process 
Content of information on supply and 

process 

Contact 
Contact information, e.g. telephone, e-

mail, etc. 

Study 2 (2) 

(Personal  

contacts) 

Contact 

Accessibility 
Before contact: Establishing contact with 

prescriber 

Attitudes 
At contact: Prescriber attitudes towards 

the contacting person 

Information 

Formulation 
How the provided information is 

expressed by the prescriber 

Subject 
What is mentioned concerning process 

and choices 

Note (1). Krantz (2015)  

Note (2). Krantz and Örmon (2015) 
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Experiences of the municipal internet pages (study 1) began with the site 

entrances (i.e. the ways/links leading further inside the internet page 

structure) being perceived as difficult to orientate, both concerning the labels 

and the function of the search functions. Searches on “wheelchair” or 

“walker” could lead to results concerning everything but the supply of 

assistive devices. Examples include, but are not limited to, accessibility of a 

local indoor swimming pool, and a museum welcoming visitors with 

disabilities. Different municipalities had different systems of headlines, 

where information on prescription of assistive devices could be labelled as 

health- and medical services, adaptation of apartments, and related to 

matters of social support for the elderly. Among the visitors, this resulted in 

a lack of comparability and comprehensibility.  

After the localization of information concerning prescription of assistive 

devices, problems were perceived concerning the accessibility and clarity of 

the language used, as well as concerning the possibility of gaining an overall 

understanding of the structure of the system of provision. For instance, 

municipalities could use free online internet tools for translating the content 

of their internet pages. This could result in less than adequate translations. 

For instance, one student noticed that the word “loan”, as in borrowing an 

assistive device, was translated to “bank loan” in another language. Another 

factor in possible need of improvement was the visual accessibility, i.e. size 

of text, use of colors, and contrasts.  

Information on certain details in the process of assistive devices 

provisioning were generally considered accessible. However, information 

concerning specific types and models of assistive devices was impossible to 

find on the municipal internet pages. The exception was an absolute 

minority of the municipalities having a link to an internet page with general 

information on the entire Swedish health-care system, the “1177 

Vårdguiden”, a site maintained by The Swedish Association of Local 

Authorities and Regions, SALAR. The “1177 Vårdguiden” includes certain 

general information on assistive devices and the provisioning thereof, 

including, for instance, county council and municipal contact information.  

To get in touch with prescribers (study 2), contact information was 

localized on the municipal internet pages. The contact information consisted 

of telephone numbers, either to the municipal switch board, or as lists of 

direct numbers to several employees. Email addresses were not made public. 

Direct telephone numbers were perceived as a less adequate means of 

gaining contact, mainly due to short telephone hours with either no one 

answering or with engaged connections. Switch board numbers were 
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perceived as an easier means of getting in touch with prescribers, despite 

variations in the attitudes experienced by the persons calling. However, after 

leaving messages through the switchboard, prescribers rarely returned calls. 

The latter was experienced both among persons that already in their initial 

contacts with the switchboards included information on being students, and 

persons that saved the information for the prescriber. When contact was 

established, prescriber attitudes varied from short and under stress to 

positive and welcoming. The latter dominated. Prescribers’ use of language 

could create a distance, as the term “patient” was perceived as less 

empowering.  

Prescribers were perceived as lacking information on specific assistive 

devices. Instead, the person calling was told to search for information on the 

internet. However, without knowledge on model names and types to search 

for, such a search result could risk being rather meagre; not least due to the 

lack of information concerning which models and types are included in the 

municipal assortment of obtainable devices. Occasionally, prescribers 

suggested searching for information on the aforementioned “1177 

Vårdguiden”. Prescribers mentioning this internet page stressed that even if 

a certain device was displayed, the device may, or may not, be included in 

the municipal assortment, as the latter was narrower than the selection being 

displayed. Nevertheless, the relative lack of information concerning the 

“1177 Vårdguiden” on the internet pages and from the prescribers is 

surprising, given the fact that the site is presented as a major health literacy 

initiative, described as a meeting place for information and health care 

services, including assistive devices (1177 Vårdguiden). Furthermore, the 

all-European health literacy initiative on assistive devices, EASTIN, was not 

mentioned, neither on the municipal internet pages nor elsewhere, despite 

being “The European search engine on Assistive Technology, working in all 

languages of the European Union” (EASTIN).  

In conclusion, information on internet pages and from prescribers 

concerning the process of provision was perceived as more extensive than 

the information concerning assistive devices per se. The internet pages were 

perceived as having diffuse structures. This made navigation within the 

internet page more difficult. Prescribers were perceived as difficult to reach 

and, when reached, to lack information on assistive devices.  
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3.2. A process perspective on information 

 

To search for, and obtain, information can be described as steps in a 

process, initially seeking information from the internet, later from contacts 

with prescribers. (Here, the process is described as the individual being the 

active part, but, for instance during rehabilitation, a person can be more or 

less active during different phases of the process.) In the following, “need” 

is defined in accordance with von Wright (1982) as something bad for the 

person to be without, for instance a person in need of an appropriate 

assistive device. But, in order to perceive such a specific need, at least basic 

knowledge of what is needed can be a prerequisite. Hence, there is an 

introductory process during which the person becomes aware of an issue, 

and a need for a solution to this issue.  

A process of increased awareness of a problem and a need for a certain 

solution can be expressed as two introductory steps, where the term “step” is 

used due to the first being a prerequisite for the second. A first step can be 

the person becoming (increasingly) aware that earlier and present modes of 

performing an activity no longer work, for instance as a result of changes in 

“body functions, body structures, activity limitations, or participation 

restrictions”, i.e. the ICF definition of “disability” (WHO, 2001). In sum, the 

doability of an activity (i.e. possible to perform) is diminishing. In a second 

step, after becoming aware of the decreased doability, and if the activity is 

perceived as doworthy (i.e. worth performing), the person may, or may not, 

consider alternative possibilities to perform the activity (Krantz, 2012). This 

can, for instance, include the employment of a product “especially produced 

or generally available, for preventing, compensating, monitoring, relieving 

or neutralizing impairments, activity limitations and participation 

restrictions”, i.e. an assistive device according to the ISO 9999 definition 

(ISO, 2007). However, alternative performance is not limited to an assistive 

device, but may also include a modification of the activity (increasing 

doability), and/or an alteration of attitudes towards the significance of the 

activity (decreasing doworthiness) (Krantz, 2012). This is, of course, a 

schematic description, and in reality, the steps can be more or less distinct. 

Even so, awareness of a need is a prerequisite for an informed solution. 

The continued process is dependent on the person being aware of the 

impairment and the general concept of an assistive device as a possible 

means of dealing with otherwise disabling conditions, i.e. how to increase 

the doability of a doworthy activity. Further information is therefore needed 

concerning possible solutions. Components in this process were focused in 
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study 1 (locating/gathering general information) and study 2 

(locating/gathering specialised information). General information involves, 

for instance, internet pages and other sources of information on assistive 

devices and the process of societal provisioning, including information on 

where to turn for a further discussion. Specialized information can include 

contacting a prescriber in order to gain an increased understanding of 

possible and specific solutions. The next step is, thereafter, the possible 

decision of the provider to commence with an actual matching of person and 

technology.  

These steps leading to more general and specialised information are, in 

reality, possibly more or less intertwined. However, as the entrance to this 

process is the initial category, general information, and the outcome is a 

personal contact with a prescriber, they represent a process of increased 

specificity and personalisation. Nevertheless, it cannot be excluded that a 

person initially comes into contact with a prescriber, and only thereafter 

obtain information via, for instance, the internet, before returning to the 

prescriber. But, such a process is also based on increased specificity and 

personalisation, and therefore fits the general description, i.e. the process 

focusing the degree of specificity, and not primarily the sources of 

information.  

After the steps including search for information on provision and devices, 

the following step, i.e. the prescriber deciding on whether to commence with 

an actual provision or not, can be described/interpreted based on existing 

models (see e.g. Scherer, 2005; Blomquist, 2011). Examples include the 

initial step of “Needs assessment” in the description of the Swedish service 

delivery system (Dahlberg et al., 2014) and the first phase of the user-

centered ATA process, i.e. a user seeking a solution in contact with an 

assistive device supply centre (Federici, Corradi, Meloni, Borsci, Mele, de 

Sylva et al., 2014; Federici et al., 2014). In sum, a general beginning of 

provisioning, i.e. how to best match person and technology, is that the 

provider and the (presumptive) user are in contact, not on the basis of an 

earlier experience. Therefore, the current study can provide one way of 

understanding steps leading up to the process of actual provision, and serve 

as a background in a further understanding of such a process, for instance 

from a person-centered perspective.  
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4. Discussion  
 

In sum, municipal internet pages were perceived as lacking information 

on assistive devices, whereas information on the process of provision was 

easier to find. This was also the experience from the contacts with municipal 

providers of assistive devices. Municipal internet pages were unclear 

concerning the overall structure, headlines, and internal links. Prescribers 

were described as difficult to get in contact with. In all, improvements 

concerning the information content on, and the structure of, municipal 

internet pages may be needed, together with better possibilities in reaching 

municipal providers in person. Based on these experiences, internet 

information and contacts with prescribers were interpreted as steps in a 

cumulative process towards (possibly) being included in a prescriber area of 

responsibility. Such a process can begin with a person becoming aware of 

earlier ways of performing activities that no longer seem to function. 

Thereafter, the person becomes aware that alternative possibilities could 

render the activity possible to perform, for instance in acquiring an assistive 

device. Both these initial steps can be gradual and more or less dependent on 

influences from interaction with others. After these initial steps, the person 

begins to realize a need for information on assistive devices and how they 

are provided, initially general information, for instance via the internet, and 

thereafter through direct contacts with prescribers. The prescriber contact 

can result in a following step consisting of an actual assessment of whether 

the personal need is a municipal responsibility or not.  

The methods used consisted of a qualitative content analysis of written 

reports from students seeking information on assistive devices and their 

provision. Information was gathered from municipal internet pages, as well 

as from personal contacts with prescribers, from all of the 33 municipalities 

within the county council of Skåne. However, students may be more used to 

searching information on the internet than the population at large, possibly 

leading to overestimation of the clarity of the municipal internet pages. 

Hence, an average visitor may possibly consider information to be even 

more difficult to locate. During the personal contacts, the fact that students 

contacted the prescribers in order to ask for information may, or may not, 

have contributed to the questions being considered less prioritised. But, as 

the information in question solely concerned general matters of prescription, 

i.e. nothing pertaining to specific details or models of assistive devices etc., 

may have contributed to the information being correct in the parts pertaining 

to, for instance, law, regulations, etc. However, this does not entirely 



Municipal information on assistive devices in Sweden ________________________________________________________________________________________________________________________________ 

 

145 

exclude the possibility that the answers given may contain less information 

than is given to a person with an actual need for an assistive device. Taken 

together, these two factors possibly affecting the content of the information 

may have opposite effects; hence possibly counter each other, given that 

both are valid. Nevertheless, the analysis of the written reports did not reveal 

any obvious signs of either possible factor. This does, however, not exclude 

the possibility; merely suggest a relative lesser importance.  

The general experience of seeking information reveal a possibility to 

improve the way information is given, both on municipal internet pages and 

through personal contacts. However, it is not known whether improved 

information is provided during the later stages of the process of actual 

provision or not. Nevertheless, the question remains whether the information 

given is perceived as, in the words of Martin and colleagues (2011), 

sufficient; the matter of what is, or is not, sufficient information can be 

individual.  

General aspects of assistive devices provision within the Swedish context 

include that they are seen from a medical perspective based on the HSL, the 

Swedish Health and Medical Service act (SFS 1982:763). For instance, 

health-care personnel are making decisions, and a person in need of an 

assistive device does not have any formal right to appeal against such a 

decision. Another aspect is the explicit information focus on the physical 

function of the device, omitting personal and social factors. However, the 

official political goals in Sweden, e.g. the possibility to live an active and 

independent life (Prop. 1999/2000:79; SOU 2011:77), are not limited to 

physical factors. Furthermore, from an ICF perspective, physical factors 

(body functions and body structures) are only half of the equation; personal 

and social factors (activity limitations and participation restrictions) pertains 

to more than strictly physical factors (WHO, 2001). Therefore, the combined 

understanding of physical and personal/social factors can be emphasized.  

Concluding, based on the present study, better information may empower 

the person in need of an assistive device not only during the process of 

provision and follow-up, but also before the process actually commences. 

Therefore, better information can be in line with both the official political 

goals, i.e. the possibility to live an active and independent life (Prop. 

1999/2000:79; SOU 2011:77), and the aforementioned holistic view. Hence, 

providers of assistive devices have a responsibility to provide information 

on assistive devices and the provision thereof in a structured and accessible 

manner. With better information, a person in (possible) need of an assistive 

device could (potentially) be more of an equal partner during the entire 
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process. Today, however, the process may be perceived as less empowering, 

for instance due to lack of information, as the person being assessed is not 

entitled to define her/his personal needs in relation to available assistive 

technology. Instead, the prescriber does not only have the advantage of full 

information, but also the law-given right to define the actual needs of the 

person, i.e. a medical more than a person-centered model. In order to 

actually become an equal partner in the process of providing assistive 

devices, changes in the system of assistive devices provisioning may be 

warranted, focusing rights-based and user-centered perspectives. One step in 

this direction is the aforementioned perspective of person-centered care 

together with improved accessibility to adequate information on assistive 

devices and provisioning.  
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Abstract 
 

We assessed a computer-based rehabilitative program (i.e., tablet device 

with touch screen and adapted software) to improve academic 

performance and to increase the on-task behavior of three children with 

autism spectrum disorders and mild intellectual disabilities in a school 

setting. Furthermore, the study pursued the following objectives: (a) 

monitor its effects on the generalization process, occurring two months 

after the end of the intervention, within home context, (b) reduce 

repetitive (stereotypic) behaviors exhibited by the participants (i.e., hand 

clapping, washing and voice noises), and (c) carry out a social validation 

assessment involving 48 support teachers (i.e., professionals who follow 

children with developmental disabilities with a special and individualized 

training program within a school context) as external raters. The study 

was conducted according to a changing criterion design for each 

participant. Results showed an improvement in performance (i.e., 
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academic activities correctly achieved and percentage of intervals with 

on-task behavior), for all participants recruited, that they generalized 

once the program was implemented within their homes. Moreover, all 

children showed a reduction of repetitive behaviors during intervention 

phases compared to baseline. Finally, external raters (i.e., support 

teachers) considered the use of the technology favorably. Educational, 

practical and psychological implications of the findings were discussed. 

 

Keywords: Autism Spectrum Disorders; Intellectual Disabilities; 

Constructive engagement; On-task behavior; Computer 

interventions; Stereotypic behaviors; School setting; 

Generalization; Social validation.  
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1. Introduction 
 

Children with Autism Spectrum Disorders (ASD) are frequently 

described as socially, communicatively and intellectually impaired, and may 

have learning difficulties. They commonly are quite passive and isolated and 

show repetitive (i.e., stereotypic) behaviors that hamper their social image, 

status and desirability. Moreover, they present pervasive developmental 

disorders interfering with academic performance (Matson & Wilkins, 2008; 

Matson & Kozlowski, 2011; Imeraj, Antrop, Sonuga-Barke, Deboutte, 

Deschepper, Bal et al., 2013). Although they may attend regular classes, 

they often need special educational arrangements to carry out profitably 

school tasks (Attwood, 2006; Kagohara, van der Meer, Ramdoss, O'Reilly, 

Lancioni, Davis et al., 2013). By providing additional supports to students 

with ASD and Intellectual Disabilities (ID) within school settings, one may 

improve their independence and self-determination, enabling them to 

appropriately complete their work, facilitating academic progress, with 

beneficial effects on school staff and peers (Barnard-Brak, Thompson, Wei, 

& Richman, 2014). That is, inclusion of children with ASD and ID may be 

undoubtedly fostered (Hutchings, Martin-Forbes, Daley, & Williams, 2013; 

Abu-Hamour & Muhaidat, 2014). One encouraging way of ensuring 

students with ASD and ID to autonomously improve their academic 

performance is the use of computer-based programs (CBP) (Murray & 

Healy, 2013; Galla, Wood, Tsukayama, Har, Chiu, & Langer, 2014). Among 

this research area, different rehabilitative interventions have been designed 

for improving academic skills of those children, such as vocabulary, writing, 

remembering material and home work recording (Ferguson, Myles, & 

Hagiwara, 2005; Pennington, Stenhoff, Gibson, & Ballou, 2012).  

Recently, emerging high technology pointed-out the application of 

tablets, iPad, iPod and adapted software fitting in with a relevant range of 

educational and/or rehabilitative goals among children with ASD and ID 

(Mazurek, Shattuck, Wagner, & Cooper, 2012; Mechling & Swindle, 2013; 

den Brok & Sterkenburg, 2015). With regard to communication and social 

skills, Kagohara, Sigafoos, Achmadi, O’Reilly and Lancioni (2012) worked 

with two students with ASD teaching them the spelling of words through 

video-modeling proposed with the use of an iPad. The study, carried out 

according to multiple baseline design across participants, emphasized the 

effectiveness and the suitability of such technology enhancing the capacity 

of participants involved in the checking of spelling words. Sigafoos, 

Lancioni, O'Reilly, Achmadi, Stevens, Roche et al. (2013) employed an iPad 
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based Speech Generating Device (SGD) to improve the request of play 

continuing by two nonverbal boys with ASD, within a rehabilitative 

program. Its effects were outlined through the implementation of a multiple 

baseline design, which showed that both participants learned to use the SGD 

to ask for play. Furthermore, both participants maintained this skill 

autonomously over time. Moreover, aggression decreased during 

intervention phases, replaced by socially acceptable communication. Desai, 

Chow, Mumford, Hotze and Chau (2014) implemented an intervention 

program through the use of an iPad, within a school setting, assessing the 

communicative skills of a student diagnosed with cerebral palsy and ASD. 

Results outlined an improvement of the communication abilities when the 

technology was applied. Roche, Sigafoos, Lancioni, O'Reilly, Schlosser, 

Stevens et al. (2014) exposed two boys with neuro-developmental disorders 

and severe communication impairments to an alternative augmentative 

communication program focused on the request of preferred stimuli through 

the use of a tablet and an adapted software. Results showed that both 

participants improved their performance with the implementation of the 

technology. At the same time both children consolidated their production of 

natural speech, once the SGD was removed.  

With regard to academic skills, the performance of children with ASD 

and ID through the use of computer-based programs in school settings has 

also been investigated (Pennington, 2010; Knight, McKissick, & Saunders, 

2013; Fletcher-Watson, 2014). For instance, Ganz, Boles, Goodwyn and 

Flores (2014) implemented a tablet computer-based intervention on 

vocabulary skills of three children with ASD, ranging between 8 and 14 

years old. Results showed that all participants increased their performance 

during intervention phases compared to baselines, needing less prompts 

along the sessions. Plavnick, Mariage, Englert, Constantine, Morin and 

Skibbe (2014) exposed four non-verbal children with ASD (i.e., three boys 

and one girl) ranging in age between 5 and 8 years old to a web-based 

instructional program aimed at teaching to read at a mid-second grade level 

within approximately one year of instruction. Results pointed out that 

participants: (1) required the behavior intervention to engage with the 

program and (2) emphasized an increase in engagement and correct 

interactions per minute and a reduction in behavior that interfered with 

engagement when the behavior intervention was applied. Smith, Spooner 

and Wood (2013) assessed an embedded computer-assisted explicit 

instruction to teach science to three students with ASD and ID in an 

inclusive classroom through a multiple probe design across participants. 
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Results outlined a functional relationship between the number of correct 

responses produced by participants involved and the intervention.  

However, all the aforementioned studies considered a specific feature of 

children with ASD and ID (e.g., vocabulary, writing, ask for play, spelling 

of words, speech production, access to preferred stimuli, teaching science) 

and only one of them (Sigafoos et al., 2013) emphasized the beneficial 

effects of the intervention program on challenging behavior. At the same 

time, only Roche et al. (2014) pointed-out details of the constructive 

engagement of participants involved. None of them proposed neither a social 

validation assessment nor an outcome measure of the on-task behavior 

(Stasolla, Perilli, & Damiani, 2014). Thus, social validation assessment 

represents a standard procedure commonly used within rehabilitative 

interventions for individuals with severe to profound developmental and 

multiple disabilities, involving external raters to corroborate the clinical 

validity of the intervention program (Lancioni, O'Reilly, Singh, Groeneweg, 

Bosco, Tota et al., 2006). Furthermore, even if the on-task behavior seems to 

be crucial for the performance of students dealing with academic skills, it 

has been rarely investigated among children with ASD (Ducharme & Ng, 

2012). 

 

2. Aims of the study  
 

In light of the above, the rationale of the present study is to extend the 

empirical evidence available in terms of adopted responses and participants 

involved, pursuing the following four objectives: (a) providing a new setup 

including a computer-based program aimed at improving up to five 

academic skills of three boys with ASD and ID (i.e., novelty feature), (b) 

assessing its effects on the on-task behavior of participants involved, (c) 

reducing the repetitive (i.e., stereotypic) behavior exhibited by participants 

(i.e., voice noises, hand clapping and hand washing), which interfered with 

their academic performance, and (d) carrying out a social validation 

procedure involving 48 support teachers (i.e., professional teachers who 

follow children with developmental disabilities through individualized 

special training within a school setting) as external raters (Lancioni et al., 

2006).  
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3. Method 
 

3.1. Participants and settings 

 

The participants (Arthur, Randy and Steven) were 9.4, 8.8 and 10.2 years 

old at the beginning of the study (mean age 9.46) and were diagnosed with 

autism spectrum disorders by their neurologists who reported them to the 

research team. By the time of the study their clinical severity was assessed 

through the Childhood Autism Rating Scale (CARS) (Schopler, Reichler, & 

Renner, 2002) with scores rating of 42, 44 and 43 respectively (i.e., 

confirming the severe level of autism spectrum disorders). Intellectual 

quotient scores were, respectively, 62, 60, 61 at the beginning of the study, 

carried out through the Wechsler Intelligence Scale for Children (WISC-IV) 

(Wechsler, 2004). Furthermore, their mental age, measured through the 

Vineland Adaptive Behavior Scale  Second edition (VABS-II) (Sparrow, 

Cicchetti, & Balla, 2005), was about 8.2, 7.3, and 8.5, respectively, at the 

beginning of the study. All the scores to the aforementioned scales (i.e., 

CARS, VABS-II and WISC-IV) were carried out by the psychologist 

working in the school attended by the participants. Accordingly, they were 

considered within the mild range of intellectual disabilities. They attended 

regular classes with a support teacher who followed them with a special 

training for 24 hours per week. They all presented difficulties of speech, 

although they were capable of reading short sentences and verbally 

answering easy questions. The participants showed stereotypic behaviors 

such as voice noises (Arthur), hand clapping (Randy) and hand washing 

(Steven) and unawareness of sphincter control. However, they were all able 

to give autonomous ambulation responses. They spent a substantial part of 

school timing off-tasks, dealing with their repetitive behaviors. They 

received stimulation sessions twice per week (Arthur and Steven), and 

speech sessions three days per week (Randy).  

The study was carried out within a school setting, during classroom hours 

(i.e., baseline and intervention phases) with the assistance of their support 

teacher. Conversely, generalization was implemented at participants’ homes 

with the parents’ involvement (see experimental conditions). All participants 

were included in the study since it seemed that they could greatly benefit 

(i.e., in terms of academic performance) from a CBP. Both parents and 

school staff considered the intervention program highly desirable. In fact, 

they signed a formal consent for the participation of Arthur, Randy and 
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Steven in the study, which was approved by a local scientific and ethics 

committee.  

 

3.2. Target behaviors 

 

The first step of the procedural assessments consisted of defining the 

target behaviors. Thus, all participants were considered as on-task when 

they: (a) were correctly seated at their desk (i.e., absence of postural 

abnormalities), (b) listened to support teacher’s explanations (i.e., gaze 

oriented to her), and (c) correctly achieved their tasks and were consequently 

fully involved as reported by the inter-rater agreements of two research 

assistants, who watched and coded simultaneously and independently 

participants’ performances. Moreover, the repetitive (i.e., stereotypic) 

behaviors were recorded once participants exhibited: (a) voice noises, (b) 

hand clapping, and (c) hand washing (Stasolla, Perilli, Di Leone, Damiani, 

Albano, Stella et al., 2015).  

 

3.3. Coding systems 

 

The second step was constituted by the recording strategy for each target 

behavior. Thus, the on-task behavior was recorded according to a total 

interval recording system. In fact, participants were requested to be on-task 

along the whole 10 sec observation interval (see below sessions and data 

collection section). Conversely, the stereotypic behaviors were recorded 

according to a partial interval coding system. That is, Arthur, Randy and 

Steven were expected to exhibit just for one second the repetitive behaviors 

to be recorded as stereotyped within the observed 10 sec interval (Stasolla, 

Damiani, Perilli, Di Leone, Albano, Stella et al., 2014).  

 

3.4. Technology, response and procedure 

 

During all the sessions, participants disposed of a 10-inch android touch 

screen sensitive tablet equipped with a clicker 5 adapted software package 

for tablets (Crick House Moulton Park, Northampton, UK), fixed on a 

wooden lectern on their desk in front of them. The software enabled the 

participants to chose among items hierarchically organized. The technology 

provided a speech generating device (SGD) ensuring participants with a 

vocal output utterance concerning each option (academic disciplines with 

questions and answers available), except for baseline sessions (see below 
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experimental conditions section). All participants were required to touch 

with their hands the sensitive area of the tablet (screen) in order to use and 

activate the appropriate technology (i.e., a response naturally present in their 

behavioral repertoire) for completing their academic activities (i.e., Italian 

literature, mathematics, history, geography and natural sciences). The 

training included a first period (i.e., varying up to 5 min, depending on the 

criterion), where participants listened to a teacher’s explanation. 

Subsequently, a second part of the session was implemented. That is, each 

participant was requested to complete and achieve the academic activity, by 

responding to the questions proposed by the technological system (see 

experimental conditions section). Overall, 10 questions concerning the 

different academic activities were disposed, automatically and randomly 

provided by the system, within each session (i.e., all questions were 

systematically varied across the phases by the system). Maintaining fixed 

the number of questions presented in constant across sessions was by design. 

Arthur, Randy and Steven would be expected to complete the activities by 

correctly responding to each proposed question. In fact, they were expected 

to use a multiple choice system, where each option (academic disciplines, 

questions and answers) was automatically scanned, ensuring participants 

with a double cue: a visual yellow colored encirclement and a vocal output, 

except during baseline (see experimental conditions section). The activities’ 

difficulties were rigorously adapted to participants’ capacities, in accordance 

with their parents, support teachers and school staff. Moreover, the selected 

activities represented the best compromise between the school demands and 

participants’ preferences. Specifically, all selected and investigated 

academic domains constituted part of their school curriculum. Within each 

session of a criterion, the questions and answers available were graded 

according to a growing level of difficulty, adapted for each participant, 

formulated by the support teacher, according to school staff, psychologist 

and parents guidelines. That is, the technology adopted represented a highly 

individualized (i.e., customer-tailored) solution. The switch to the following 

grade level and criterion (i.e., growing difficulty) was guaranteed only once 

the participant correctly completed the previous level, as automatically 

recorded by the technological system. Precisely, the basic criterion required 

that participants correctly achieved (i.e., by completion the first time) at 

least 80% of the proposed activities before switching on to the following 

phase. 
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3.5. Sessions and data collection 

 

All sessions lasted 10 min and were video-recorded. Typically, four 

sessions five days per week for each participant were collected, with 15-20 

min of rest intervals, according participants' availability and their general 

conditions. The duration of the study lasted approximately four months (i.e., 

comprised the rest interval between the end of the fifth intervention phase 

and the generalization); 185 sessions for each participant were carried out, 

overall. Consequently, 555 sessions were collected for the three participants 

involved. During the sessions, data collection concerned: (a) the frequency 

of academic activities correctly achieved, (b) the percentage of intervals 

with the on-task behavior, (c) the percentage of intervals with stereotypic 

behaviors, and (d) scores of social validation assessment. Mean percentages 

of inter-rater agreements between two research assistant, who watched 

independently and simultaneously the video-recorded sessions interval by 

interval were carried out in terms of presence/absence, by dividing the 

number of agreements by the number of agreements and disagreements and 

multiplying it by 100 (Lancioni, Singh, O'Reilly, Sigafoos, Chiapparino, 

Stasolla et al., 2007). Overall, the mean percentages were 99 (range 96-100), 

94 (range 90-100), and 96 (range 88-100) for the achieved tasks, the on-task 

and the stereotypic behaviors respectively.  

 

3.6. Experimental conditions 

 

The study was carried out according to a changing criterion design 

(Barlow, Nock, & Hersen, 2009) for each participant, where the criterion 

was represented by the number of academic activities that participants were 

expected to complete within each session. Subsequently to an initial 

baseline, within the first phase, Arthur, Randy and Steven have achieved the 

Italian literature (i.e., stories narrative) activity. Once consolidated (i.e., at 

least 80% of activities correctly achieved), within the second phase, 

participants were expected to achieve two activities: (a) Italian literature and 

(b) mathematics (i.e., basic arithmetic operations). Once their performance 

improved, the following (third) criterion required to them to achieve three 

activities (i.e., literature, mathematics and history). The fourth phase 

included four activities such as literature, mathematics, history, and 

geography. Finally, the fifth phase was constituted by all enhanced academic 

activities: (a) literature, (b) mathematics, (c) history, (d) geography and (e) 

natural sciences. This phase was identical to the generalization phase, which 



Life Span and Disability                                                                                                     Stasolla F. et al. _________________________________________________________________________________________________ _______________________________ 

 

162 

was implemented two months after the end of the intervention phases, at 

participants’ homes.  

 

3.6.1. Baseline 

During the baseline phase, participants were equipped with access to 

technology. Its use, however (i.e., participants’ responses by touching the 

sensitive area of the tablet with their hands) did not produce any 

environmental consequence (i.e., neither the selection of an option nor a 

vocal output). Options were automatically scanned and encircled by the 

system each 2 sec, without any chance for participants to select and choose 

any option. That is, the choices were in view, participants were able to read 

although they could not select any item. Essentially, the technology was 

available but inactive. Eventually, all participants were expected to answer 

verbally and/or on a paper with a pencil to the questions, depending upon 

their capacities. Five sessions were collected within 2 days for each 

participant.  

 

3.6.2. First phase (literature) 

The technology was available and active. By touching selecting areas, 

participants were enabled to select items. That is, the first page displayed a 

little boy who was looking for a story, automatically encircled with yellow 

color by the system. By touching the sensitive area with their hands, 

participants produced a vocal output which said “Italian literature, let’s 

start”! The following page presented a question in accordance with the 

previous explanation provided by the support teacher, with four answers 

automatically scanned. For example, the system would ask: “When the 

mother was telling a story to the child, the child was”, then four pictographic 

options were available: (a) a little boy who was listening, (b) a little boy who 

was writing, (c) a little boy who was playing music, and (d) a little boy who 

was coloring, automatically scanned each 2 sec. To respond, the participants 

would select the option “listening” by touching the sensitive area. If they did 

it, a green encircled option would appear confirming them the correct 

response. Otherwise, a red encircled option was provided, telling them that 

the answer was wrong and re-proposing the question until the correct 

response was provided by the participants. Thirty sessions were collected 

during two weeks for each participant. All the 10 questions proposed 

concerned only the literature activity. 
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3.6.3. Second phase (literature and mathematics)  

Within the second phase, the first page of the system would propose two 

options automatically scanned every two seconds, namely: (a) literature (a 

little boy who was following a story) and (b) mathematics (a little boy who 

was calculating basic operations such as adding and subtraction). By 

selecting the last one (i.e., mathematics), the system would propose an 

arithmetic operation asking for its result. Participants were requested to 

select the correct response between four options proposed as in the first 

phase. Once the correct response was chosen, the system was forced to 

select for the following activity, the literature option. Consequently, the 

system provided participants with a question including four answer options. 

Only if the correct response was selected, the system switched on the 

following opportunity/question. Since two activities were combined 

together, the 10 questions were equally divided: five for each activity. Thirty 

sessions were collected within this phase within 2 weeks for each 

participant.  

 

3.6.4. Third phase (literature, mathematics and history) 

Once consolidated the previous phase, the intervention program switched 

on to the following third phase, which proposed the history option added to 

the previous two: literature and mathematics. Thus, the first page of the 

system disposed of three options automatically scanned: literature, 

mathematics and history. Once selected the activity, the system proposed 

four answer options for the first selection, four answer options for the 

second and four answer options for the third one, according to participants’ 

strategies (e.g., history, math and literature). Only when the correct 

responses were selected did the system switch to another activity (within the 

three). Otherwise, it would re-proposed the same question/activity. Thirty 

sessions were collected within two weeks for each participant involved. 

Since three activities were proposed, the ten questions were divided as 

followed: four question for the first activity and three for both second and 

third activity, according to participants personal selection. 

 

3.6.5. Fourth phase (literature, mathematics, history and geography) 

The first page of this phase presented 4 options according to the number 

of activities involved. The system followed the criteria above reported. 

Thus, depending on participants’ selection, it would provided Arthur, Randy 

and Steven with four options respectively, based on the sequence chosen by 

participants. Thirty sessions were collected within two weeks for each 
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participant. Consequently, the 10 questions were divided as follows: three 

questions for the first and the second activity and two questions for the third 

and the fourth activity, depending upon participant's choice. 

 

3.6.6. Fifth Phase (literature, mathematics, history, geography and 

natural sciences) 

Within this final phase, all activities were available. Conditions were 

identical, by adding the last activity. Two questions for each activity were 

provided. Thirty sessions were carried out for each participant, within two 

weeks.  

 

3.6.7. Generalization  

Once elapsed a two-months rest interval, a generalization phase occurred, 

implemented at participants’ homes. Experimental conditions were identical 

to those of the final fifth phase. Thirty sessions were collected for each 

participant within two weeks with the participation of their parents rather 

than their support teachers.  

 

3.6.8. Social Validation  

Forty eight support teachers (mean age 35.6, standard deviation 7.48, 

ranging age between 23 and 64 years old) were involved as external raters in 

a social validation assessment. They represented a convenience sample of 

professionals interested in the fields under consideration. Consequently, they 

were expected to be sensitive to the intervention program proposed to them 

(Pedhazur & Schmelkin, 1991). They were equally and randomly divided in 

6 groups (8 raters for each group). Thus, the first group rated a 3 min 

standard session of baseline versus a 3 min standard session of the first 

phase. The second group rated a 3 min standard of baseline versus a 3 min 

standard session of the second phase. The third group rated a 3 min standard 

session of baseline versus a 3 min of standard session of the third phase. The 

fourth group rated a 3 min of standard session of the baseline versus a 3 min 

standard session of the fourth phase. The fifth group rated a 3 min standard 

session of baseline versus 3 min standard session of the fifth phase. Finally, 

the sixth group rated a 3 min standard session of baseline versus a 3 min 

standard session of generalization phase. All of them responded to a 6 items 

questionnaire (see table 1), rating each question on a 5 points scale, where 1 

and 5 represented the least and the best positive rating respectively (Stasolla, 

Stella, & Damato, 2014).  
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Table 1 - Social validation questionnaire 
Do you think that the child is comfortable in this condition?  

Do you think that this condition has beneficial/rehabilitative effects?  

Do you think that this condition is suitable for school settings?  

Do you think that this condition is suitable for a home setting?  

Do you think that the child is constructively engaged in this condition?  

Do you support (agree with) this condition? 

 

4. Results 
 

Data for all participants were summarized over blocks of sessions and 

plotted in figures 1 and 2. None of them correctly completed any activity 

during the baseline phase.  

 

Figure 1- Academic activities correctly conducted 

 

Note: The graph summarizes the data for Arthur, Randy and Steven. The black diamonds indicate 

the mean of academic activities correctly conducted (i.e., by completion at the first attempt) over 

blocks of sessions for the baseline phase, the five intervention phases and the generalization 

phase. The number of sessions included in each block is indicated by the numeral above it. 
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Figure 2 - Intervals with on-task behaviors 

 

Note: The graph summarizes the data for Arthur, Randy and Steven. The black circles indicate the 

mean percentage of intervals with on-task behaviour over blocks of sessions for the baseline 

phase, the five intervention phases and the generalization phase. The empty squares represent the 

mean percentages of intervals with stereotyped behaviours over blocks of the same sessions. The 

number of sessions included in each block is indicated by the numeral above it. 

 

The upper panel of figure 1 concerns Arthur’s data about the academic 

activities. He completed his first intervention phase with a mean frequency 

of academic activities correctly completed about .93 (range 0-1). He 

switched to the second phase by increasing his performance to 1.96 (range 

1-2). He further improved his trend in the third phase by augmenting to 2.92 

(range 2-3). Arthur consolidated his performance within the fourth phase 

with a mean frequency about 3.95 (range 3-4) and he ended his fifth phase 

with a mean frequency about 4.91 (range 4-5). During the generalization 

occurred within home context, he consolidated his trend to 4.9 (range 4-5). 

The upper panel of figure 2 included Arthur’s data about the on-task and 

stereotypic behaviors. Initially, his mean percentages of on-task and 

stereotypic behaviors during the baseline were about 14.63 (range 11-20) 

and 98.7 (range 96-100) respectively. He switched within the first 

intervention phase with mean percentages of on-task behavior about 82.11 

(range 50-94) and of stereotypic behavior about 42.41 (range 15-80) 

respectively. He moved to the second phase by increasing his mean 

percentage on-task behavior to 87.55 (range 76-97) and by decreasing his 

mean percentage of stereotypic behavior to 14.44. (range 10-20). Arthur 

further consolidated his performance within the third phase with scores of 
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89.92 (range 78-99) and of 12.88 (range 6-21) regarding the on-task and 

stereotypic behaviors respectively. Arthur completed the fourth phase with a 

mean percentage of 92.52 (range 85-97) and of 11.11 (range 6-17) 

concerning the on-task and stereotypic behavior respectively. He ended his 

final fifth phase with mean percentages about 92.41 (range 80-97) and about 

7.81 (range 4-13) regarding the on-task and stereotypic behaviors 

respectively. Within his home, the child consolidated his performance with 

scores of 91.88 (range 84-97) and of 10.04 (range 6-13) for the on-task and 

stereotypic behaviors respectively.  

The middle panel of figure 1 described Randy’s arrangement for the 

academic activities. He started his first intervention phase with a mean 

frequency of .9 (range 0-1). He carried on the second phase with a mean 

frequency of 1.94 (range 1-2). Within the third phase Randy improved his 

performance to 2.96 (range 2-3). The child further increased his score to 

3.93 (range 3-4) within the fourth phase. Randy completed his final (fifth) 

intervention phase with a mean frequency of 4.94 (range 4-5). Switching on 

his home, the participant consolidated his performance during the 

generalization phase to 4.86 (range 4-5). The middle panel of figure 2 

included Randy’s performance about the on-task and stereotypic behaviors. 

He initiated his baseline with mean percentages of 16.57 (range 13-20) and 

of 97.96 (range 94-100) of on-task and stereotypic behaviors respectively. 

During the first intervention phase the child improved both performances to 

75.22 (range 40-91) and to 36.55 (range 20-78) for the on-task and 

stereotypic behaviors respectively. He switched on the second phase with 

mean percentages of 90.04 (range 81-95) and of 10.22 (range 6-16) 

concerning the on-task and stereotypic behaviors respectively. Within the 

third phase, Randy improved his scores to 86.85 (range 77-97) and to 9.74 

(range 4-14) regarding the on-task and stereotypic behaviors respectively. 

He further consolidated those performances to 87.81 (range 76-97) and to 

8.41 (range 3-14) during the fourth phase and he completed the fifth phase 

with mean percentages of 90.52 (range 75-97) and of 8.88 (range 2-13) 

respectively. Finally, within his home he ended the generalization phase 

with scores of 89 (range 73-95) and of 10.70 (range 3-20) concerning the 

on-task and stereotypic behaviors respectively.  

The lower panel of figure 1 reported Steven’s data on the academic 

activities correctly completed. He ended his first intervention phase with a 

mean frequency of .96 (range 0-1). His performance grew during the second 

phase with a mean frequency about 1.93 (range 1-2). The child increased his 

trend within the third phase with a mean frequency about 2.93 (range 2-3). 
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Steven augmented his mean frequency to 3.96 (range 3-4) within the fourth 

phase and completed his final (fifth phase) with a score up to 4.9 (range 4-

5). Switching on the generalization phase carried out within the home 

context, he consolidated to 4.8 (range 4-5). The lower panel of figure 2 

included the child’s performance concerning the on-task and stereotypic 

behaviors. Steven started his baseline with mean percentages of 15.55 (range 

13-17) and of 98.61 (range 96-100) concerning the first and the second 

observed behavior respectively. He switched to 72.41 (range 30-87) and to 

47.07 (range 17-86) for the on-task and stereotypic behaviors respectively 

within the first intervention phase. The participant completed the second 

phase increasing his on-task to 92.92 (range 87-98) and decreasing his 

stereotypic behaviors to 13.92 (range 7-20). At the end of the third phase, 

his mean percentages were about 86.85 and 12.74 (ranges 77-95; 6-20) for 

the on-task and stereotypic behaviors respectively. The fourth phase was 

completed by the participant with mean percentages of 90.88 and 9.77 

(ranges 81-97; 3-17) about the first and the second behavior respectively. 

Finally, he completed the fifth phase reaching mean percentages about 91.52 

and to 4.55 (ranges 86-97; 2-6) for the on-task and stereotypic behaviors 

respectively. Steven switched on generalization consolidating his learning 

process to 86.11 and to 8.96 (ranges 71-97/3-17) for the on-task and 

stereotypic behaviors respectively. All differences between baseline and 

intervention phases on one hand and between baseline and generalization on 

the other, were confirmed statistically significant (p < .01) to the 

Kolmogorov-Smirnov test (Siegel & Castellan, 1988). Conversely, no 

differences were statistically relevant between intervention and 

generalization phases.  

Means and standard deviations of the social validation assessment were 

summarized in table 2.   
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Table 2 - Means and standard deviations of baseline and 

intervention/generalization conditions 

Items 
Baseline 

M  

Int/Gen. 

M  

Baseline 

SD  

Int/Gen. 

SD  
T test P 

Comfort 2.13 4.35 .67 .73 21.32 < .0001 

Rehabilitation 2.11 4.27 .75 .62 12.35 < .0001 

School 2.15 4.43 .54 .69 29.59 < .0001 

Home 2.27 4.36 .86 .57 28.74 < .0001 

Engagement 2.06 4.67 .49 .52 43.67 < .0001 

Support 2.09 4.55 .66 .84 39.96 < .0001 

Note: Intervention and generalization values were computed and reported together, since 

differences between them were not statistically significant. T values and their significance levels 

of baseline phase compared to intervention/generalization phases were also included. 

 

All items were scored up to 3 in the baseline phase, while each of them 

received at least 4 within the intervention and generalization phases. 

Therefore, paired t tests performed for each comparison were highly 

significant (p < .0001) ranging between t(47) 12.35 and 43.67 (Hastie, 

Tibshirani, & Friedman, 2009). That is, external raters (i.e., support 

teachers) highly scored (i.e., more positively) the intervention and 

generalization phases compared to baseline on all questionnaire's items.  

 

5. Discussion 
 

Although preliminary, data confirmed the affordability (i.e., about USD 

450 for both hardware and software), the effectiveness and the suitability of 

a computer-based intervention program for enhancing academic 

performances of the three children with autism spectrum disorders combined 

with mild intellectual disabilities within school setting. Results showed an 

increasing on-task behavior and learning process by all participants 

involved. Arthur, Randy and Steven generalized their performance within 

the home context. Moreover, stereotypic behaviors exhibited by the children 

were significantly reduced. Furthermore, support teachers involved in the 

social validation assessment favorably appreciated and positively rated the 

use of technology in the classroom and its application within the home 

setting. The empirical evidences emphasized in this study were largely 

supported by previous contributions (Cowan & Khan, 2005; Bouxsein, 

Tiger, & Fisher, 2008; Robinson, Goddard, Dritschel, Wisley, & Howlin, 

2009; Bult, Verschuren, Jongmans, Lindeman, & Ketelaar, 2011; Lydon, 

Healy, O’Reilly, & McCoy, 2013; Stasolla, Damiani, & Caffò, 2014) 

allowing to point out the following considerations.  
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First, such technology adopted in this study may represent an useful 

extension of previous evidence, in light of four main characteristics: (a) 

number of participants involved, (b) number of responses (i.e., academic 

skills) requested by the participants, (c) generalization process in home 

setting, and (d) social validation assessment. Thus, by adapting a changing 

criterion design (Kennedy, 2005; Stasolla et al., 2014), the participants were 

required to gradually extend their skills, enhancing their academic capacities 

and fostering their ranges of learning opportunities (Kazdin, 2001). 

Moreover, by using the technology within home context, the three children 

with ASD and ID could generalize their learning by improving their overall 

performance (Najdowski, Walace, Penrod, & Cleveland, 2005; Machalicek, 

O'Reilly, Beretvas, Sigafoos, Lancioni, Sorrells et al., 2008). That is, in light 

of the above, a CBP was useful and successful for those children with ASD 

and ID for performing correctly their academic skills (Smith et al., 2013), if 

compared to baseline phases, where they were expected to answer 

traditionally (i.e., with verbal or written responses).  

Second, a CBP may constitute a relevant educational and rehabilitative 

resource aimed at improving and facilitating the on-task behavior (Bouck, 

Savage, Meyer, Taber-Doughty, & Hunley, 2014). Thus, by providing ASD 

and ID children with a high-tech set-up emphasizing their strategies of 

choice (Stasolla, Caffò, Picucci, & Bosco, 2013; Stasolla, Perilli, Damiani, 

Caffò, Di Leone, Albano et al., 2014; Stasolla, Damiani, Perilli, D'Amico, 

Caffò, Stella et al., 2015), one may argue that saturation is prevented, with 

beneficial effects on their social image, desirability and status (Stasolla & 

De Pace, 2014). Furthermore, by providing those children with a double cue 

(i.e., visual with the automatic encircled scanning and verbal with the SGD) 

one might enrich the participants varying their sensorial inputs (Lancioni 

O'Reilly, Singh, Stasolla, Manfredi, & Oliva, 2004; Lancioni, Sigafoos, 

O’Reilly, & Singh, 2012; van der Meer, Kagohara, Roche, Sutherland, 

Balandin, Green et al., 2013; Lancioni & Singh, 2014; Stasolla, De Pace, 

Damiani, Di Leone, Albano, & Perilli, 2014), although it should be 

compared with other conditions (e.g., verbal and/or visual cues only) within 

a unique experimental design (Kennedy, 2005; Barlow et al., 2009).  

Third, consequently to the previous consideration, independence and self-

determination of Arthur, Randy and Steven were particularly promoted 

(Chiapparino, Stasolla, De Pace, & Lancioni, 2011). Thus, the CBP enabled 

the participants with the autonomous achievement of their academic tasks, 

with positive consequences on their school participation (Lancioni, Singh, 

O'Reilly, Sigafoos, Oliva, Smaldone et al., 2010; McDougall, Evans, & 
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Baldwin, 2010; Stasolla & Caffò, 2013; Stasolla, Caffò, Damiani, Perilli, Di 

Leone, & Albano, 2015). Furthermore, school inclusion of those children 

was significantly favored (Chantry & Dunford, 2010; Cihak, Fahrenkrog, 

Ayres, & Smith, 2010; Reichle, 2011) and caregivers’ burden was, at the 

same time, reduced (Stasolla, Caffò, Albano, Damato, & Stella, 2013; 

Kuhlthau, Payakachat, Delahaye, Hurson, Pyne, Kovacs et al., 2014; 

McGrew & Keyes, 2014). 

Fourth, being on-task, all participants reduced their stereotypic behaviors 

during intervention and generalization phases. It was not a given fact, since 

both behaviors (i.e., achieved activities and on-task behavior on one hand 

and stereotyped behavior on the other) were not mutually exclusive. One 

may argue that it might have positive effects on their quality of life (Felce & 

Perry, 1995; Brown, Schalock, & Brown, 2009; Lancioni, Singh, O’Reilly, 

Sigafoos, Perilli, Campodonico et al., 2015), although an outcome measure 

of the latter construct, namely the indices of happiness (Lancioni, Singh, 

O'Reilly, Oliva, & Basili, 2005) were not recorded in this study. Thus, they 

no more needed to stimulate by themselves since they were positively 

occupied and engaged achieving their academic tasks through the use of 

technology (Tureck & Matson, 2012). In fact, Arthur, Randy and Steven 

were progressively on-task through the implementation of the CBP, ensuring 

them with adequate and constantly varied environmental stimulation and/or 

different opportunities of choice/strategy, decreasing consequently their 

necessity of self-stimulation (Stiegler & Davis, 2010; Devlin, Healy, Leader, 

& Hughes, 2011). Specifically, the stereotyped behaviors were positively 

replaced by new adaptive responses such as achieving academic skills and 

the on-task behavior (Stasolla et al., 2014). 

Fifth, all participants generalized their performance switching on the 

home setting. Thus, by suspending the intervention program and by 

transferring it at children’s home, Arthur, Randy and Steven consolidated 

their learning process, enhancing their academic skills, choice strategies and 

input environmental stimulation, with their parents, pointing out their 

capacities, even within different contexts (Paynter & Peterson, 2013; den 

Brok & Sterkenburg, 2015). That is, one may argue that the study promoted, 

at least, a basic form/level of external validity (Shattuck, Orsmond, Wagner, 

& Cooper, 2011; Sniezyk & Zane, 2015).  

Sixth, support teachers involved in the social validation assessment 

formally endorsed the intervention program. In other words, all raters 

favorably and positively considered the use of a CBP aimed at enhancing 

academic activities, regardless the group membership. That is, irrespective 
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of the comparison within each of them was randomly assigned (i.e., baseline 

versus one of the intervention phases or baseline versus generalization), all 

the sample (i.e., 48 raters) estimated the use of such technology as suitable, 

comfortable, promoting constructive engagement, beneficial and supported 

it for the participants involved, corroborating the clinical and rehabilitative 

validity of such intervention for children with ASD and ID (Perilli, 

Lancioni, Hoogeveen, Caffò, Singh, O’Reilly et al., 2013; Perilli, Lancioni, 

Laporta, Paparella, Caffò, Singh et al., 2013; Caffò, Hoogeveen, 

Groenendaal, Perilli, Damen, Stasolla et al., 2014).  

Seventh, despite the aforementioned positive outcomes, this study 

presents some limitations. For example, it is based on a single-subject 

experimental design, involving three participants with ASD and ID. 

Consequently, to generalize the findings an extension to new participants 

with ASD, ID and/or other developmental disorders (e.g., cerebral palsy) is 

undoubtedly necessary. An outcome measure of the quality of life such as 

the indices of happiness and/or indices of positive participation (Stasolla et 

al., 2015) is recommended. A new assessment of participants involved via 

CARS, VABS-II and WISC-IV before the generalization phase would be 

preferable. A maintenance/generalization phase within the school setting 

involving other staff personnel (e.g., a second teacher) and/or a sixth 

academic discipline (e.g., foreign language) should be suggested. Finally, 

the number of questions presented across sessions and phases was constant. 

It would be preferable to increase and vary it as well. 

In conclusion, this study underlined the overall utility of a CBP for 

improving academic skills by children with ASD and mild ID both in school 

and home settings. Furthermore, it was suitable fostering the on-task 

behavior, and preventing withdrawal, isolation, passivity and repetitive 

behaviors exhibited by those children. New research perspectives in this area 

should deal with the following topics: (a) further extension of the technology 

both in terms of more responses adopted and participants involved, 

eventually with different levels of functioning and various autism spectrum 

disorders, compared to those of the present study (e.g., children with tantrum 

behaviors), (b) the consideration of an outcome measure of the quality of life 

such as the indices of happiness (Lancioni, Singh, O'Reilly, Oliva, 

Smaldone, Tota et al., 2006), (c) eventually a carrying out of a follow-up 

and/or a maintenance phase, (d) an enlargement of the social validation 

assessment, involving parents and students as raters (Lancioni et al., 2006), 

and (e) a comparison between two or more technological devices and/or 
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resources/conditions (e.g., two or more different rehabilitative strategies) 

within the same experimental design (Barlow, Andrasik, & Hersen, 2006).  
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Abstract 
 

Developing an attachment to an unborn child is considered a milestone 

in the future parents’ developmental trajectory. Furthermore, the quality 

of the parent-fetus relationship is related to the quality of the postnatal 

parent-infant relationship.  

We have aimed to provide an overview of the recent findings highlighting 

factors that can influence parental prenatal attachment and the 

postpartum parent-child relationship. PubMed and PsycINFO were 

systematically explored looking for longitudinal studies, published from 

2005 to 2016, reporting clearly the prenatal attachment measures used.  

We found 28 studies heterogeneous for sampling techniques, sample size 

and periods of assessment. Studies considered a broad range of 

individual, relational and contextual variables as potential risk or 
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protective factors, but no one has of yet evaluated the interaction 

between them. The main focus remains on mothers. From these studies 

emerged conflicting and difficult to generalize results, and this does not 

facilitate the understanding of the phenomenon investigated. 

The current literature needs to be integrated with more longitudinal 

studies using comparable tools and periods of observation, at either a 

normal or at risk sample. There is also need for additional studies 

focused on fathers and couples, and considering the effects of the fetal 

behavior on the development of prenatal attachment. 

 

Keywords: Parental-fetal attachment; Pregnancy; Transition to 

parenthood.   
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1. Introduction 
 

Developmental research has firmly established the quality of the 

relationship between an infant and his or her parent as an important factor 

influencing the child‘s later development (DeKleyn & Greenberg, 2008; 

Lyons-Ruth & Jacobvitz, 2008; Weinfield, Sroufe, Egeland, & Carlson, 

2008). When children develop a secure relationship with their parents or 

caregivers in their first years of life, they generally have better cognitive 

outcomes, better social interactions, display less behavioral problems and 

have higher achievements at school (Thompson, 2008). The development of 

the parent-infant attachment relationship does not start after the child is 

born, but already exists during pregnancy (Brandon, Pitts, Denton, Stringer, 

& Evans, 2009).  

The term parental-fetal attachment has been created to define the specific 

bond that parents develop towards the fetus during pregnancy. Several 

studies have found that the quality of the parent-fetus relationship is related 

to the quality of the postnatal parent-infant relationship (Siddiqui & 

Hägglöf, 2000; Theran, Levendosky, Bogat, & Huth-Bocks, 2005). It is 

assumed that the prenatal parent-infant relationship influences the parent‘s 

daily interactions with the child after birth, subsequently affecting the 

quality of the parent-infant relationship and child development. 

Analysis of literature suggests that prenatal attachment during pregnancy 

is not the same kind of attachment relationship as Bowlby (1969) and 

Ainsworth, Blehar, Waters and Wall (1978) defined, but rather, is a multi-

dimensional construct guided by the caregiving system (Walsh, 2011). 

―Attachment‖ traditionally has had a particular meaning as a specific aspect 

of the relationship that is formed between the infant and parent after birth, 

which functions to make the infant, and later the child, feel himself safe, 

secure and protected. The prenatal ―attachment‖ is a different phenomenon, 

although the same terminology is commonly used. While it is appreciated 

that ―attachment‖ can be used in this way, the process of the later attachment 

is quite clearly based on a bidirectional social psychological interaction of 

an infant with primary caregivers who, it is anticipated, can provide a secure 

base from which to start exploring. In contrast, the relationship that develops 

during pregnancy is unidirectional, embodying maternal or paternal 

cognitions and emotional responses to the pregnancy and the growing fetus 

(Redshaw & Martin, 2013). Di Pietro, Voegtline, Costigan, Aguirre, 

Kivlighan and Chen (2013) and Di Pietro, Irizarry, Costigan and Gurewitsch 

(2004) proposed the bidirectional nature of the maternal-fetal relationship. 
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The most convincing evidence of a link between maternal psychological 

functioning and fetal neurobehavior was generated from experimental 

designs in which the maternal state is experimentally manipulated and the 

effects on the fetus are observed. While such findings are supportive of the 

role of the maternal context in affecting prenatal development, the potential 

upstream effects are generally unacknowledged. These effects, from the 

fetus to the pregnant woman, may serve as potential regulators of 

subsequent maternal adaptation to pregnancy and child rearing. 

Although parental prenatal attachment is considered to be a multi-

dimensional construct, definitions and measurements vary. Cranley (1979) 

wrote the first literature review of the subject as her dissertation, proposing a 

multidimensional model composed of six aspects of Maternal-Fetal 

Attachment (MFA) that she identified in her research. By virtue of this early 

work and her subsequent development of a scale to measure MFA (Cranley, 

1981), Cranley is considered the formal creator of the theoretical construct 

and credited with its first definition: ―The extent to which women engage in 

behaviors that represent an affiliation and interaction with their unborn 

child‖ (1979, p. 282).  

Müller (1990) and Condon (1993) found Cranley‘s work insufficient in 

the description of MFA. Müller found this strategy of conceptualizing the 

phenomenon to be so focused on behaviors that it excluded the thoughts and 

fantasies that she believed also revealed the growing affiliation between 

mother and fetus. In her work, she redefined prenatal attachment as ―the 

unique relationship that develops between a woman and her fetus. These 

feelings are not dependent on the feelings the woman has about herself as a 

pregnant person or her perception of herself as a mother‖ (Müller, 1990, p. 

11). Müller proposed a new model of attachment in pregnancy, postulating 

that an expectant mother‘s early experiences with her own mother (or 

primary caregiver) lead to the development of internal representations, 

which then influence subsequent attachments to family, partner, and friends. 

Ultimately, this process enables a woman to adapt to pregnancy and 

attachment to her fetus (Müller & Ferketich, 1993).  

Condon went back to adult attachment theory and proposed that 

Bretherton‘s broad view of attachment as an ―emotional tie‖ or 

―psychological bond‖ to a specific object was not only applicable to MFA, 

but added coherence to the construct (Condon, 1993). Condon suggested 

that prenatal attachment contained the core experience of love and could be 

described as a developing relationship in which the mother seeks to know, to 

be with, to avoid separation or loss, to protect, and to identify and gratify the 
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needs of her fetus. He later formally defined prenatal attachment as simply, 

―the emotional tie or bond, which normally develops between the pregnant 

parent and her unborn infant‖ (Condon & Corkindale, 1997, p. 359).  

These three definitions related to the developing construct of prenatal 

attachment did not have much in common. The most recent 

conceptualization of prenatal attachment attempted to combine these 

behavioral, cognitive, and emotional approaches in this working definition: 

―Prenatal attachment is an abstract concept, representing the affiliative 

relationship between a parent and fetus, which is potentially present before 

pregnancy, is related to cognitive and emotional abilities to conceptualize 

another human being, and develops within an ecological system‖ (Doan & 

Zimerman, 2003, p. 110). 

Several mother-fetus relationship scales have been developed: Maternal 

Fetal Attachment Scale (MFAS) (Cranley 1981; Busonera, Cataudella, 

Lampis, Tommasi, & Zavattini, 2016a), Maternal Antenatal Attachment 

Scale (MAAS) (Condon 1993; Busonera, Cataudella, Lampis, Tommasi, & 

Zavattini, 2016b) and Prenatal Attachment Interview (PAI) (Müller, 1993; 

Della Vedova, Dabrassi, & Imbasciati, 2008) are more often used in mother-

fetus relationship research. Condon (1993) developed a questionnaire to 

specifically examine the prenatal attachment of fathers toward the unborn 

baby, known as Paternal Antenatal Attachment Scale (PAAS). 

 

1.1. Prenatal attachment in expectant mothers and fathers: risk and 

protective factors 

 

Developing an attachment for one‘s unborn child is considered an 

important milestone in the future parents‘ developmental trajectory (Kunkel 

& Doan, 2003; Van den Bergh & Simons, 2009). The transition to 

parenthood and the period of childbearing is recognized as a challenging 

period of life, demanding change and adjustments for both women and men 

(Nyström & Öhrling 2004; Velotti, Castellano, & Zavattini, 2011). This 

period is widely considered a period of increased vulnerability that is often 

accompanied by stress. A mismatch between parents‘ perception of the 

available resources for meeting the demands of parenthood and the 

perceived demands of the parenting role can cause parental stress (Morse, 

Buist, & Durkin, 2000). 

Maternal attachment literature has indicated that attachment intensity 

increases over time as the pregnancy proceeds (Barone, Lionetti, & 

Dellagiulia, 2014; Sjogren, Edman, Widstrim, Mathiesen, & Uvnäs-Moberg, 
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2004) and is also positively correlated with fetal movement (Zeanah, Carr, & 

Wolk, 1990). High levels of depression or anxiety and low levels of social 

support impede maternal-fetal attachment (Lindgren, 2001). For instance, 

findings from a Swedish study showed that emotional warmth experienced 

by a woman with her own mother during childhood was positively 

associated with the development of affection toward her unborn baby 

(Siddiqui & Hägglöf, 2000). Moreover, a woman‘s feeling of security in 

family relationships has been found to promote maternal-fetal attachment 

(Wilson, White, Cobb, Curry, Greene, & Popovich, 2000). Mothers‘ prenatal 

representations are stable into the postnatal period and are associated with 

postnatal parenting behavior (Dayton, Levendosky, Davidson, & Bogat 

2010; Theran et al., 2005). Research on prenatal attachment has mainly 

focused on expectant mothers rather than on fathers. 

Nevertheless, not only mothers but also fathers may feel more or less 

attached or connected to their unborn child (Armstrong, 2002), since for 

them also, pregnancy is a time of psychological preparation. Condon (1985) 

described father-fetus bonding as a subjective feeling of love for the unborn 

child, which is at the heart of a man‘s experience of early parenting. A 

limited number of studies have focused on different aspects of fathers‘ 

experiences of pregnancy and of the fetus. During the transitional period, 

expectant fathers may encounter some difficulties, such as feelings of 

disharmony in their relationship with partners, incredulity with regard to 

their unborn children and problems in developing a parental identity (Slade, 

Cohen, Sadler, & Miller, 2009; Genesoni & Tallandini, 2009). 

Fathers are, on one hand, expected to develop representations of the 

unborn baby and to create an attachment relationship with a child they have 

not met. On the other hand, they do not experience the same physiological 

changes women undergo during pregnancy. This may make the pregnancy 

less tangible. In this phase, it may be hard for fathers to experience the 

unborn baby as a real child. Vreeswijk, Maas, Rijk and Van Bakel (2014) 

showed that fathers generally showed more disengaged representations of 

their infants during pregnancy than do mothers, indicating that they are 

psychologically less involved. 

In addition to this, fathers may experience changes in the relationship 

with their partner, as well as several stressors that are specifically associated 

with pregnancy, such as concerns for the wellbeing of the unborn child and 

the mother (Dunkel Schetter, 2011; Whisman, Davila, & Goodman, 2011). 

These challenges may be time-consuming and may worry the father, 
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negatively influencing the relationship he is able to form with the unborn 

baby.  

Habib and Lancaster (2010) found that feelings of prenatal attachment 

increase between the first and third trimesters of pregnancy in first-time 

expectant fathers. This is in accordance with results found in mothers, who 

also report increases in feelings of attachment during the course of 

pregnancy (van Bussel, Spitz, & Demyttenaere, 2010). In addition to 

psychological changes, physiological and hormonal changes have been 

observed in men during and shortly after pregnancy. They generally 

experience significant changes in concentrations of prolactin and cortisol, as 

well as in concentrations of testosterone pre- and postnatally, in line with 

patterns found in women (Alvergne, Faurie, & Raymond, 2009; Gettler, 

McDade, Feranil, & Kuzawa, 2011). These results illustrate that not only do 

women experience major changes during pregnancy, but expectant fathers 

are also directly affected in their psychological and physical functioning. 

Most of the longitudinal studies on the transition to fatherhood reported 

in literature have commenced during the third trimester, and have then been 

followed up with at one or more steps after the birth (Barclay & Lupton, 

1999; Strauss & Goldberg, 1999). A few studies commenced at mid-

pregnancy (Morse et al., 2000; Buist, Morse, & Durkin 2003; Condon, 

Boyce, & Corkindale, 2004). 

Although one might assume that the way women and men interact with 

the unborn child may differ, evidence demonstrating that gender differences 

in feelings of prenatal attachment is not consistent. Studies comparing 

maternal and paternal antenatal bonding show contradictory results, with 

some studies showing mothers having more and stronger feelings of bonding 

towards the fetus compared to their partners (Ustunsoz, Guvenc, Akyuz, & 

Oflaz, 2010), whereas other studies failed to demonstrate such differences 

(Wilson et al., 2000) or even yielded opposite findings (White, Wilson, 

Elander, & Persson, 1999).  

Recent studies have determined that a father‘s support during the prenatal 

period may play an important role in preventing infant mortality, preterm 

birth, low birth weight, and small-for-gestational-age birth. Similarly, 

previous research has determined that obstetric complications, such as 

anaemia, eclampsia, and placental abruption, are more prevalent among 

women whose babies‘ fathers were absent during pregnancy (Padilla & 

Reichman, 2001; Tan, Wen, Walker, & Demissie, 2004; Alio, Mbah, 

Grunsten, & Salihu, 2011; Alio, Mbah, Kornosky, Wathington, Marty, & 

Salihu, 2011). 
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Moreover, only a few studies have evaluated both the feelings of prenatal 

attachment in women and their partner concurrently (Lorensen, Wilson, & 

White, 2004; Ustunsoz et al., 2010). Whether mothers and fathers have the 

same or different ways of thinking and feeling about their babies at the end 

of pregnancy is not known. 

Literature highlights that prenatal attachment is likely to be contextual 

(Zimerman & Doan, 2003). Unfortunately, attempts to link the strength of 

prenatal attachment to specific parental psychosocial characteristics have 

generally been unsuccessful (Cannella, 2005; Hjelmstedt, Widström, & 

Collins, 2007; Van den Bergh & Simons, 2009; Yarcheski, Mahon, 

Yarcheski, Hanks, & Cannella 2009).  

Indeed, although a number of psychosocial variables, such as personality 

traits and the relationship between partners or with parents, have been 

studied as correlates of prenatal attachment, they have been inconsistently 

linked to this variable across-studies, with some showing positive 

relationships, others negative relationships, and yet others showing no 

relationship at all (Condon & Corkindale, 1997; Hjelmstedt et al., 2007; 

Siddiqui, Hägglöf, & Eisemann, 2000). One hypothesis that possibly 

explains these inconsistent results is that the predictors of prenatal 

attachment were studied in isolation rather than in interaction (Van den 

Bergh & Simons, 2009).  

Parent-infant attachment or bonding develops further after birth and 

continues to develop beyond the early postnatal period. Several parental, 

infant, and contextual factors are expected to influence the quality of the 

bonding process. Surprisingly, empirical research into the determinants, 

consequences, and stability of postnatal bonding is also limited (Benoit, 

2004).  

Therefore, knowledge about prenatal risk and protective factors that may 

be related to the quality of prenatal attachment may lead to opportunities for 

early detection of parents at risk for parenting problems in the postnatal 

period.  

In a review of 22 studies into maternal-fetal attachment, Alhunsen (2008) 

highlighted that the large majority of studies reviewed were limited by 

small, homogenous samples deemed insufficient to detect significant 

differences, inconsistent measurement of maternal-fetal attachment during 

gestational periods, and cross-sectional designs which means that it is not 

possible to determine the direction of effects. Alhunsen concluded that 

significant gaps remain in examining the relationship between maternal-fetal 

attachment and aspects of prenatal care, suggesting that future studies should 
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include longitudinal designs to augment our understanding of the maternal-

fetal and maternal-infant relationship over time, as well as how other 

variables influence the maternal attachment process.  

Based on these premises, we designed a review study focused on factors 

that can influence the process of development of parental-fetal attachment 

also affecting the parent-child relationship after birth. This in order to 

provide an overview of the most recent results, and with the aim to 

synthesize and highlight the directions emerging from research in this field. 

To achieve this general objective, we directed our analytical attention to 

longitudinal studies conducted from 2005 to 2016. 

The objective was to highlight variables (individual, relational and 

contextual) identified as risk factors or protective factors for the 

development of prenatal attachment and which could also have an effect on 

the postnatal relationship between parents and newborn. 

 

2. Method 
 

The search was conducted in January 2016. Two electronic databases 

were systematically explored to identify research articles deemed relevant 

for this review: PubMed and PsycINFO.  

Search terms included: prenatal attachment, maternal attachment, 

paternal attachment, parental attachment, mother-fetus attachment, father-

fetus attachment, parents-fetus attachment.  

In this review were included studies that meet the following criteria: a) 

clear definition of methods and tools used to measure prenatal attachment; 

b) longitudinal design covering the prenatal period or comprising a prenatal 

and a postnatal step (i.e. a first survey in the third trimester of pregnancy and 

a follow-up three months after childbirth); c) studies published in English; d) 

studies published between 2005 and 2016. 

The exclusion criteria were: a) studies that despite being focused on the 

dynamics of the prenatal period, not measured specifically prenatal 

attachment; b) validation studies of instruments for measuring prenatal 

attachment; c) cross-sectional studies. 

The titles and/or abstracts of each article were reviewed independently by 

2 researchers based on the a priori inclusion and exclusion criteria. 

Disagreements related to inclusion or exclusion were resolved by discussion 

and consensus. In cases where decisions could not be reached based on title 

or abstract review, the full-text version of the article was retrieved and 

reviewed.  
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The search produced 28 longitudinal studies published from 2005 to 

2016.  

 

3. Results 
 

Methodology (sample, instrument and period of assessment, variables), 

and major findings.  

 

Table 1 - Twenty-eight longitudinal studies on MOTHERS (1M- 24M), on 

FATHERS (1F- 3F), on COUPLE (1C) 

MOTHERS (1M- 24M) 

First Author 

(Year) 

Sample  

initial(T1)\final(T2) 

Methodology 

Instrument and Period of 

assessment 

Variables Major findings 

1M 

Lai 

(2006) 

N = 364/131  

Age M (SD)= 30 (4.41) 

 

 Eating Disorder Inventory-2 

 General Health Quest.  

 Spousal Support Scale 

 Ad hoc questionnaire 

 Maternal Prenatal 

Attachment Scale (MPAS)1 

 Body Mass Index 

 

Period of assessment: 

T1: during pregnancy  

(10% I Trimester, 18% II Tr., 

72% III Tr.)  

T2: at six months post-partum 

Eating disorder; 

Distress symptoms; 

Spousal support; 

Perceptions of the 

mother-infant 

relationship; Body 

mass. 

Prenatal disordered eating, 

weak maternal-fetal 

attachment, a low level of 

spousal support, postnatal 

depressive symptoms, and 

a poor mother-infant 

relationship were 

significantly related to 

disordered eating at six 

months post-childbirth. 

The transition to 

motherhood is a period of 

stress that may either 

precipitate or exacerbate 

disordered eating. 

2M 

Kleinveld 

(2007) 

 

N = 2986/2877 

Group 1: 564 Screening 

offered (NTM; MST); 

Group 2: 285 NTM offered, 

accepted, negative 

screening result. 

Group 3: 162 MST offered, 

accepted, negative 

screening result. 

Group 4: 359 no screening 

offered, no screening done 

Age M = 30 

 Pregnancy Involvement List 

 Prenatal Attachment 

Inventory (PAI) 

 

Period of assessment: 

T1: before screening (I Tr.) 

T2: after the offer (II Tr.) 

T3: after receiving the negative 

screening result (II Tr.) 

T4: in the last trimester of 

pregnancy  

Screening (yes/no); 

Type of screening; 

Negative screening 

result. 

Offering prenatal screening 

seems to temporarily 

increase attachment. 

However, this difference is 

very small. Attachment is 

not influenced by whether 

a blood screening or an 

ultrasound screening is 

performed. 

3M 

Rowe 

(2009) 

N = 134/68 

Age M (SD) = 29.1 (4.7) 

After the first evaluation 

with the MMIC, women 

were divided into 

Informed and 

Non-informed groups 

 Socio-demographic data, 

reproductive history and 

feelings about the pregnancy 

 Multidimensional Measure of 

Informed Choice  

 Hospital Anxiety-Depression 

Scale 

 Antenatal Attachment 

Age; Years in 

relationship; 

Gestation age; N° of 

pregnancies and 

other children; 

Miscarriage; 

Pregnancy feelings; 

Unexpected 

The informed group had 

significantly lower 

attachment scores than that 

non-informed group prior 

to testing but scores were 

similar after test results 

were known.  

Lower attachment scores 
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Questionnaire (AAQ) 1 

 

Period of assessment: 

T1: after recruitment  

(12.3 weeks) 

T2: after the result of screening 

(20 weeks) 

T3: at 30 gestational week  

pregnancy; Informed 

choice for maternal 

serum screening; 

Anxiety and 

depression. 

were associated with more 

previous children 

4M 

Spletzer 

(2009) 

N = 90/65 (T2)/67 (T3) 

Age M = 29.82;  

 

 Sleep/Activity Record  

 Prenatal Attachment 

Inventory (PAI) 

 

Period of assessment: 

T1: 35-40 weeks pregnant 

T2: one week postpartum 

T3: three months postpartum 

Infant sleep. No significant correlation 

between mother‘s PAI 

score and the one-week-

old baby‘s sleep segment 

or longest sleep period and 

at T3. A significant 

negative correlation 

between PAI score and 

baby‘s total sleep at T2. 

The study extends current 

literature on prenatal to 

postnatal continuity 

5M 

Georgsson- 

Öhman 

(2010) 

N = 2026/1803  

Group 1: Intervention  

N = 912 

Group 2: Control  

N = 891 

Age range:15-44 years 

 Maternal-Fetal Attachment 

Scale (MFAS) 

 

Period of assessment: 

T1: before 17-20 gestational 

weeks 

T2: after 24 gestational weeks 

Ultrasound screening 

for Down Syndrome 

vs. routine care. 

Ultrasound screening for 

Down Syndrome at T1 

may have had a modest 

positive effect on prenatal 

attachment in mid-

pregnancy, compared with 

an ultrasound scan at T2 

6M 

Saastad 

(2011) 

N = 1155/951 

Group 1: Intervention  

N = 478 

Group 2: Control  

N = 473 

Age M = 30 

 Prenatal Attachment 

Inventory (PAI) 

 

Period of assessment: 

T1: 22-25 gestational weeks 

T2: 35 gestational weeks 

Intervention (fetal 

movement counting 

from pregnancy 

week 28) vs. control. 

Fetal movement counting 

in the third trimester did 

not stimulate prenatal 

maternal-fetal attachment. 

7M 

Faucher 

(2013) 

N = 22/18 

Age M = not specified  

Treatment: Mindfulness yoga 

for 10 weeks 

 Five Facet Mindfulness 

Questi-R 

 Beck depression Inventory II; 

 EPDS  

 Maternal Fetal Attachment 

Scale (MFAS) 

 

Period of assessment: 

T1: baseline; T2: post 

intervention 

Mindfulness; 

Depression. 

As Beck Depression 

Inventory -II scores 

decreased, mindfulness 

increased and prenatal 

attachment strengthened. 

Pre- and post-intervention 

scores also showed a 

significant reduction in 

depression based on the 

BDI-II and increases in 

mindfulness and prenatal 

attachment. 

8M 

Della Vedova 

(2014) 

N = 146\107 

Age M (SD) = 31.24 (3.75)  

Age range: 24-39 years 

 

 Socio-demographic data 

 CES-D; -STAI Form Y  

 The 20-Toronto Alexithymia 

Scale  

 EPDS; -MSPSS 

Education; Stressful 

events; Marital 

status; Planned 

pregnancy; 

Miscarriage; 

Higher scores of maternal 

prenatal attachment, as 

well as increasing maternal 

postnatal attachment 

towards the baby and 
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 PBI  

 Early Infant Temperament 

Quest. 

 Prenatal Attachment 

Inventory (PAI) 

 

Period of assessment: 

T1: III Tr. of pregnancy;  

T2: 3 months postpartum 

Delivery; 

Breastfeeding; 

Depression; Anxiety; 

Alexithymia; 

Postpartum 

depression; 

Perceived social 

support; Parental 

bonding; Infant 

temperament. 

perceived social support, 

were significantly related 

to a baby that was more 

attentive (persistence) and 

easy to distract 

(distractibility) from 

fussing. 

Prenatal to postnatal 

continuity 

9M 

Camberis 

(2014) 

N = 317/240 

Age M (SD) = 32.81 (4.60) 

 

Sample is divided by age:  

Age ≤ 30, N = 95;  

Age range 31-36, N = 80; 

Age ≥ 37, N = 65 

and mode of conception: 

 Spontaneous  

N = 141; 

 Assisted conception  

N = 99 

 Demographic, reproductive 

history 

 The Personal Views Survey  

 The 14-Item Ego Resiliency 

Scale  

 Washington University 

Sentence Completion Test-SF 

81  

 Childbearing Attitudes Quest. 

 Experience of Motherhood 

Quest 

 Medical Outcomes Study 

SF36  

 Maternal Fetal Attachment 

Scale (MFAS) 

 

Period of assessment:  

T1: III Tr. of pregnancy 

T2: 4 to 6 months postpartum 

Age; Mode of 

conception; 

Education; Fertility 

treatment; Hardiness; 

Ego resiliency; Ego 

development; 

Maternal identity; 

Postnatal adjustment; 

Pre- and postnatal 

health. 

Increasing age is 

associated with higher 

levels of psychological 

maturity.  

Psychological maturity 

was related to positive 

engagement with the 

developmental tasks of 

pregnancy. 

Both maturity and 

pregnancy adaptation 

predicted more optimal 

adjustment to early 

motherhood, regardless of 

mode of conception. 

10M 

Rubertsson 

(2015) 

N = 1175/775 (T1)/718 (T2) 

Age: 

< 25 years 14.8%  

25-35 years 70.2% 

> 35 years 15% 

 

 Demographic, Reproductive 

history 

 Hospital Anxiety-Depression 

Scale 

 Prenatal Attachment 

Inventory (PAI)  

 

Period of assessment: 

T1: mean gestational week  

8-10 

T2: mean gestational week 36 

Age; Education; 

Obstetric 

background; 

Miscarriage; 

Assisted conception; 

Preference for mode 

of birth; Feelings 

regarding the 

approaching birth; 

Expectations about 

the first week post-

partum; Social 

support received; 

Depression and 

anxiety. 

This study identified a 

number of factors 

associated with low levels 

of prenatal maternal-fetal 

attachment: women who 

were depressed, had more 

negative feelings 

concerning the 

approaching birth and 

parenthood, and those who 

perceived they were 

lacking support from 

partner and family. 

Women over 25 years, 

with a university level 

degree and multiparas 

recorded lower levels of 

attachment. 

11M 

Dubber 

(2015) 

N = 334/80 

Age M (SD) = 32.8 (4.4) 

Age range: 24-44 years 

 

 Socio-demographic data 

 EPDS; -STAI 

 Pregnancy Related Anxiety 

Quest. 

 Postpartum Bonding Quest. 

 Maternal-Fetal Attachment 

Scale (MFAS) 

Education; Pre- and 

postnatal depression; 

Anxiety; Pregnancy-

related anxiety; 

Postpartum bonding. 

The data indicate an 

important association 

between maternal-fetal 

attachment and maternal 

postpartum depressive 

symptoms on postpartum 

bonding. 
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Period of assessment: 

T1: mean gestational week 32 

T2: 3 months postpartum 

12M 

Chrzan-Dętkoś 

(2015) 

N = 162 (T1)/64(T2)  

Age M (SD): 38.96 (3.48) 

Age range: 20-38 years 

 

 Ad hoc questionnaire 

 EPDS 

 ASQ 

 The Postpartum Bonding 

Quest. 

 Maternal-Fetal Attachment 

Scale (MFAS) 

 

Period of assessment: 

T1: average week of pregnancy 

=  31.47  

T2: average age of child  

= 8 weeks 

Social and 

psychological course 

of pregnancy; 

Parturition and 

puerperium 

depression; Adult 

attachment; Postnatal 

maternal attachment. 

Mother‘s romantic 

attachment style influences 

her attachment to the baby, 

though this relationship is 

more direct during 

pregnancy than 

postpartum. In expectant 

mothers, the anxious-

ambivalent romantic 

attachment style predicted 

more interaction with and 

attributing more 

characteristics to the fetus, 

secure romantic attachment 

style was positively 

correlated with role taking, 

and avoidant  with 

attributing more 

characteristics to the fetus. 

13M 

Mazzeschi 

(2015) 

N = 130/70 

Age M (SD) = 32.75 (4.84);  

 

 ASQ  

 DAS 

 PSI 

 Maternal Antenatal 

Attachment Scale (MAAS) 1 

 

Period of assessment: 

T1: 7th month of gestation  

T2: 3 months post-partum 

Adult attachment; 

Marital satisfaction; 

Stress associated 

with the parenting 

role. 

Maternal attachment style 

(especially relationship 

anxiety) was negatively 

correlated with prenatal 

attachment and with 

dyadic adjustment; positive 

correlations resulted 

between prenatal 

attachment and dyadic 

adjustment. Each of the 

investigated variables was 

also good predictor of 

parenting stress 3 months 

after childbirth. 

14M 

Yoshikawa 

(2008) 

N = not specified/4 

Age M = 30.5 

Sample at risk: pregnancy 

unplanned, miscarriages, 

story of physical 

maltreatment 

 

Treatment: Psycho-educational 

program; Dohsa-hou relaxation  

4 months of pregnancy -2 

weeks before birth 

 Self-Rating Depression Scale  

 Maternal Antenatal 

Emotional Attachment Scale 

(MAES) 1 

 

Period of assessment: 

trimester of pregnancy 

T1: first; T2: second; T3: third 

Dohsa-hou 

relaxation; 

Depression. 

In all participants, after 

Dohsa-hou relaxation 

sessions, there was a 

reduction in feelings of 

depressive and anxious 

feelings about pregnancy. 

The participants' 

perception of fetal 

movements was associated 

with enhanced attachment 

to their fetuses. 
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15M 

Kuo 

(2013) 

N = 190/160 

Age M (SD) = 32.42 (4) 

 

Sample at risk: women 

pregnant by in vitro 

fertilization 

 

 Socio-demographic data 

 The Symptoms Checklist  

 Pregnancy-Related Anxiety 

Scale  

 Chinese Childbearing 

Attitude Quest. 

 Awareness of Fetus Scale 

 The Social Support Apgar  

 Maternal-Fetal Attachment 

Scale (MFAS) 

 

Period of assessment: 

T1: 9 gestational weeks;  

T2: 12 w; T3: 20 w 

Age; Education; 

Duration of 

infertility; Number 

of IVF treatments; 

Pregnancy 

symptoms; 

Pregnancy-related 

anxiety; 

Childbearing 

attitudes; Awareness 

of the fetus social 

support. 

Prenatal attachment 

increased as pregnancy 

progressed. Chinese 

childbearing attitude, 

awareness of the fetus and 

social support were 

predictors of prenatal 

attachment. Pregnancy-

related anxiety during the 

first half of pregnancy, age, 

education, duration of 

infertility and number of 

IVF treatments were not 

identified as predictors of 

prenatal attachment. 

16M 

Alhusen 

(2013) 

N = 166/81 

Age M (SD) = 23.04 (5.1) 

 

Sample at risk: low-income 

women  

 

 Electronic chart review  

 Health Practices in 

Pregnancy Quest. - II 

 EPDS  

 Ages and Stages 

Questionnaire 

 ASQ  

 Maternal-Fetal Attachment 

Scale (MFAS) 

 

Period of assessment: 

T1: between 24-28 weeks 

gestation 

T2: within 48 hours after 

delivery 

T3: 14-26 months postpartum 

Neonate‘s 

gestational age; Birth 

weight; Health 

practices; 

Postpartum 

depression; Early 

childhood 

development; 

Attachment style. 

Women with higher 

avoidant attachment styles 

and greater depressive 

symptomatology were 

more likely to have 

children with early 

childhood developmental 

delays than were those 

women with less avoidant 

styles and less depression. 

Women with higher 

prenatal attachment had 

more secure attachment 

styles and their children 

had more optimal 

childhood development. 

17M 

Spinelli 

(2013) 

N = not specified/142 

Age M (SD):  

IPT = 30 (6.9);  

PEP = 28.9 (6.6) 

 

Sample at risk: Major 

Depressive Disorder 

(MDD) 

Group 1:  

IPT N = 72  

Group 2:  

PEP N = 70 

GA M: 22 weeks 

 

Treatment: Interpersonal 

Psychotherapy or Parenting 

Education Program  

 Structured Clinical Interview 

DSM IV 

 Hamilton Depression Rating 

Scale  

 EPDS 

 Clinical Global Impressions 

Scale 

 Maternal Fetal Attachment 

Scale (MFAS)  

 

Period of assessment: 

T1: baseline; At weeks of 

treatment 

T2: 4 w; T3: 8 w; T4: 12 w 

Psychopathology; 

Depression; Severity 

of disorder. 

Less depression is 

associated with higher 

levels of maternal-fetal 

attachment. 

18M 

Massey 

(2015) 

N = not specified/156  

Age M (SD): 

 Non-smokers: 

(N = 61)  

 Time Line Follow Back 

Interview 

 Maternal Fetal Attachment 

Scale MFAS 

Smoking (non-

smokers; pregnancy 

quitters; persistent 

smokers) 

At 30 weeks, pregnancy 

quitters scored higher on 

the ‗giving of self‘ 

subscale of MFAS 
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25.8 (5.8) 

 Pregnancy quitters (quit 

by 30 weeks through 

delivery): 

(N = 32) 

22.9 (4.3) 

 Persistent smokers:  

(N = 63)  

25.3 (4.4) 

 

Sample at risk: prenatal 

exposure to smoke 

Other measures 

Passive drool (saliva sample) 

 

Period of assessment: 

T1: 30 gestational week  

(SD = 2 weeks) 

T2: 35 gestational week  

(SD = 1 week) 

T3: 1 day postpartum  

(SD = 1 day) 

compared to persistent 

smokers. Maternal ‗giving 

of self‘ differentiated 

pregnancies exposed to 

cigarette smoking from 

those without exposure 

from 30 weeks through 

delivery. Women who 

reported a greater desire to 

maintain their personal 

health for the health of 

their fetus were more 

likely to quit smoking 

during pregnancy. 

19M 

Asplin 

(2015) 

N = 67(T1)/56(T3) 

 

Sample at risk: fetal 

malformations  

Age M (SD) = 34.4 (5.3) 

 Cambridge Worry Scale  

 STAI  

 EPDS  

 Maternal Fetal Attachment 

Scale (MFAS)  

 

Period of assessment: 

T1: 30 gestational week  

T2: two months postpartum 

T3: one year postpartum 

Worries during 

pregnancy; Anxiety; 

Depression. 

Women carrying a fetus 

with a prenatally detected 

malformation had a higher 

risk of depressive 

symptoms during both 

mid-pregnancy (37%) and 

postpartum at two months 

(26.5%) and one year 

(22%) than women with 

normal pregnancies. 

Women had slightly higher 

levels of attachment than 

women with normal 

pregnancy. This may be 

related to the opportunity 

of being exposed to the 

fetus offered by several 

ultrasound examinations. 

This may moderate some 

of their concerns about the 

fetus. 

20M 

Hjelmstedt 

(2006) 

N = 97/90 

Age M (SD):  

IVF = 32.3 (2.1),  

Control = 31.3 (1.8) 

 

Sample at risk: (IVF) in 

vitro fertilization  

N = 56/52 

Control sample: natural 

conception  

N = 41/38 

 Socio-demographic data 

 Spielberger Anxiety 

Inventory  

 Karolinska Scales of 

Personality 

 EPDS 

 Emotional Responses to 

Pregnancy Scale  

 Barnett Scale  

 Prenatal Attachment 

Inventory (PAI) 

 

Period of assessment: 

weeks gestation 

T1: 26 weeks; T2: 36 weeks 

Maternal age; 

Anxiety; 

Personality; 

Postpartum 

depression; 

Emotions in 

pregnancy; Marital 

relationship. 

In vitro fertilization 

mothers are attached to 

their unborn children to the 

same extent as other 

mothers. Prenatal 

attachment increases 

during pregnancy. At the 

same time, however, 

individual scores on 

prenatal attachment seem 

to be relatively stable. 

Significant contributors to 

prenatal attachment are 

marital satisfaction, age, 

ambivalence, and 

detachment. No 

associations between 

prenatal attachment and 

anxiety. 
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21M 

Tsartsara 

(2006) 

N= 35/23 

Age M (SD) = 30.4 (6.1) 

 

Sample at risk: miscarriage 

story  

N = 10/5 

Control sample: no 

miscarriage story  

N = 25/18 

 

 Demographic/reproductive 

history questionnaire 

 Pregnancy Outcome Quest.  

 Maternal Antenatal 

Attachment Scale (MAAS)1 

 

Period of assessment: 

T1: I Tr. of pregnancy 

T2: III Tr. of pregnancy 

Miscarriages; 

Anxiety 

Women with a miscarriage 

history reported 

significantly higher 

pregnancy-specific anxiety 

during the I trimester than 

did women with no 

miscarriage history. All 

mothers scored similarly in 

the I trimester on the 

prenatal attachment scale. 

Prenatal attachment 

significantly rose by the III 

trimester for all women.  

Having a miscarriage 

history may not have a 

long-lasting adverse effects 

on women‘s psychological 

adaptation during the 

course of a subsequent 

pregnancy. 

22M 

Chen 

(2011) 

N = 125/110  

Age < 36:  

ITP = 88.3% 

NP = 92,3% 

Age > 36:  

ITP = 11.7% 

NP = 7.7% 

 

Sample at risk: infertility-

treated pregnant (ITP)  

N = 60/51 

Control sample: naturally 

pregnant  

(NP) N = 65\59 

 Demographic Quest. 

 Maternal Attachment 

Inventory 

 Maternal Fetal Attachment 

Scale (MFAS) 

 

Period of assessment: 

T1: III Tr. of pregnancy 

T2: 1 to 2 months postpartum 

Age; Education; 

Parity; Participation 

in prenatal 

education; Fetus‘ 

gender conformed 

with the mother; 

Maternal-infant 

attachment. 

Women who became 

pregnant after fertility 

treatment had higher 

prenatal attachment than 

did those who experienced 

natural conception. 

Pregnancy mode, level of 

education were the main 

factors having a significant 

effect on prenatal 

attachment.  

23M 

McFarland 

(2011) 

N = 189/161 

Age M (SD): 

MDD = 28.31 (6.06)  

Non-MDD = 29.63 (4.61) 

 

Sample at risk: (MDD)  

N = 65 

Control sample: non-MDD  

N = 96 

 

 Structured Clinical Interview 

for DSM-IV (SCID-I/NP) 

 Timeline Follow Back 

interview  

 Self-report questionnaire:  

 Socio-demographic data 

 Hamilton Rating Scale for 

Depression  

 Hollingshead Four Factor 

Index of Social Status  

 Maternal Fetal Attachment 

Scale (MFAS) 

 

Period of assessment: 

T1: 26-28 gestational week 

T2: 36-38 gestational week  

Psychopathology; 

Medication 

adherence to 

treatment for MDD; 

Caffeine, tobacco 

and alcohol use; 

Age; Race; N° of 

living children; 

Depression; Social 

status 

A clinical diagnosis of 

Major Depressive Disorder 

is related to significantly 

lower levels of prenatal 

attachment as measured 

across the second and third 

trimesters. Anxiety, 

maternal age, number of 

living children and 

maternal race were not 

significantly related to 

prenatal attachment. 
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24M 

Beauquier-

Maccotta 

(2016) 

N = 83/77 

Age range: 31-34 years 

 

Sample at risk: 

Uncomplicated 

Monochorionic pregnancies 

(UMC) N = 29 

Complicated 

Monochorionic pregnancies 

with a Twin to Twin 

Transfusion Syndrome 

(TTTS) N = 31 

Control sample: 

Dichorionic pregnancies 

(DC) N = 23  

Self-report questionnaire:  

 Post-Traumatic Checklist 

Scale  

 EPDS; STAI  

 Prenatal Attachment 

Inventory (PAI) 

 

Period of assessment: 

T1: arrival in the department 

T2: announcement of TTTS 

(ANN) 

T3: around 20 gestational week  

T4: around 26 gestational week  

T5: around 30 gestational week  

T6: 3 month post-partum 

Post-traumatic stress 

disorder; Depression; 

Anxiety. 

In high-risk pregnancies, 

as Monochronioric (MC) 

twin pregnancies, Twin to 

Twin Transfusion 

Syndrome announcement 

constitutes a traumatic 

event during a pregnancy 

with an important risk of 

post-traumatic stress 

disorder, high level of 

anxiety and an alteration of 

the prenatal attachment.  

FATHERS (1F- 3F) 

1F 

Habib 

(2010) 

N = 115/78 

Age M (SD) = 31 (6.0) 

 

 The Pie 

 Short narratives or vignettes  

 Paternal Antenatal 

Attachment Scale (PAAS)1 

 

Period of assessment: 

T1: I Tr. of pregnancy 

T2: III Tr. of pregnancy 

Father Identity  

(status prominence 

and 

father status 

content). 

There was no change in the 

identity measures. Paternal 

fetal attachment increased 

with the imminent birth, 

predicted by the father‘s 

identity: father status 

prominence and content 

appeared to predict the 

attachment to the fetus. 

2F 

Condon 

(2013) 

 

 

N = 311/204 

Age M (SD) = 29 (5.0) 

 Mental Health Index  

 Positive, Negative Affect 

Schedule 

 EPDS; DAS; PBI 

 Self-Assessment Irritability 

Scale  

 Infant Characteristics Quest. 

 The Bem Sex Role Inventory  

 Social Support Quest. 

 Intimate Bond Measure 

 Paternal Postnatal 

Attachment Scale  

 Paternal Antenatal 

Attachment Scale (PAAS)1 

 

Period of assessment: 

T1: 23 gestational week  

T2: 6 months; T3: 12 months 

Mental health 

affectivity; 

Depression; 

Irritability; 

Perception of the 

infant 

masculinity\feminini

ty; Marital 

satisfaction; Social 

support; Intimate 

bond; Parental 

bonding; Postnatal 

attachment. 

Strong continuity of 

attachment across these 3 

assessment points, as well 

as the important influence 

of the man‘s partner 

relationship and mental 

well-being on his 

attachment. The strongest 

predictors of subsequent 

father postnatal attachment 

score were father antenatal 

attachment score and 

quality of the partner 

relationship.  

3F 

Hjelmstedt 

(2007) 

N = 90/86 

Sample at risk:  

IVF N = 53\51 

Control sample: natural 

conception N = 37\36  

 

Age M (SD): 

 Socio-demographic data 

 Spielberger STAI; - EPDS  

 Karolinska Scales of 

Personality  

 Emotional Responses 

Pregnancy Scale  

 Barnett Scale 

 Paternal Fetal Attachment 

Age; Educational 

level; Anxiety; 

Personality; 

Depression; 

Emotions about 

pregnancy; Marital 

relationship. 

IVF fathers were attached 

to their fetuses to the same 

extent as other fathers. 

Prenatal attachment 

increased during 

pregnancy. Variables that 

showed significant 

correlations with prenatal 
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IVF = 34.1 (4.2) 

Control = 33.3 (2.6) 

Socio-economic status: 

medium-high 

Scale (PFAS)  

 

Period of assessment: 

gestational week  

T1: 13 w; T2: 26 w; T3: 36 w 

attachment score in 

gestational week 26 were 

ambivalence (-) and 

psychastenia (+), while in 

gestational week 36, it was 

detachment (-)  

COUPLE (1C) 

1C 

Cairo 

(2012) 

N = not specified/62  

Inclusion criteria: French-

speaking and not already 

parents 

Sample at risk: in vitro 

fertilization 

Control sample: not 

included; it is used a 

reference sample of another 

longitudinal study 

Age M (SD):  

Mothers = 32.33 (2.83) 

Fathers = 34.34 (4.27)  

 Prenatal LTP  

 LTP  

 DAS 

 Parent to infant attachment  

 Antenatal Bonding 

Questionnaire (ABQ)1 

 

Period of assessment: 

T1: fifth month of pregnancy  

T2: 9 months after birth  

Prenatal family 

alliance; Postnatal 

family alliance; 

Marital satisfaction; 

Parent-infant 

attachment. 

Marital satisfaction 

decreased over the period 

and parent-baby 

attachment increased; 

neither prenatal marital 

satisfaction nor parent-

fetus attachment predicted 

the postnatal family 

alliance 

Note: Table 1 shows all 28 studies divided by parents (focus on mothers, fathers or couples) 
1Although in these studies the term used for prenatal attachment instrument is different, the 

instrument is the same and has the same bibliographic reference 

 

As showed in Table 1 the focus of studies remained centred on the 

mothers (24/28, 86% on mothers; 3/28, 11% on fathers; 1/28, 3% on 

couples). This may be due to the choice of the researchers or the difficulty of 

involving fathers in studies concerning this phase of life.  

The analysis of the variables investigated by studies and summarized in 

Table 2, allowed us to highlight a picture of the different variables: 

individual (i.e. personality, age, etc), relational (i.e. marital relationship, 

family alliance) and contextual (prenatal screening, treatment IVH, etc). 

 

Table 2 - Outcomes of 28 studies. Main results for risk, protective and other 

variables analyzed for the Mothers, Fathers and Couples  

Risk, Protective and 
other variables 

Main results 

MOTHERS 

Personality  

 

 
 

 

 

Prenatal attachment is positively related to psychological maturity (9M) and it is 

negatively related to: detachment and ambivalence (20M), level of depression 

symptomatology, major depressive disorder (10M, 11M, 17M, 23M) and 
disordered eating behaviors (1M). Anxiety is not related to prenatal attachment 

(15M, 20M, 23M). 
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Attitude pregnant 

 

 
 

 

 
 

Relationship  

with partner 
 

 

 
 

 

Social Support 
 

 

Socio-demographic 
data: Pregnancy 

 

 
Child characteristics 

 

Those that quit smoking during pregnancy score higher on the ‗giving of self‘ 

subscale of Maternal Fetal Attachment Scale (MFA) compared to persistent 

smokers (18M). Childbearing attitude and awareness of the fetus play an important 
role in development of MFA in In Vitro Fertilization (IVF) sample (15M). 

Mindfulness yoga in pregnancy increases mindfulness and prenatal attachment 

(7M). 
 

Marital satisfaction is positively related to prenatal attachment; women reporting 

higher MFA have more secure attachment styles, and their children have more 
optimal early childhood development than do those women reporting lower MFA 

and less secure attachment styles (13M, 16M). The maternal romantic attachment 

style predicts attachment with the baby in the antenatal, but not in the postpartum 
period (12M). 

 

Lack of support from own parents and from partner is associated with lower 
prenatal attachment (10M, 15M). 

 

Maternal race is not related to prenatal attachment (23M). 
MFA increased as pregnancy progress regardless pregnancy mode (15M, 20M, 

24M). 

 
Prenatal attachment is positively related to persistence (8M), dimension of the 

infant's temperament and good early childhood development (16M), while it is 

negatively related to baby‘s total sleep at one week (4M). 

Contrasting data on:  

Characteristics of 
Pregnancy 

(Infertility, parity, 

miscarriages, fetal 
movement, fetus 

malformation) and 

Prenatal Screening 
 

 

 
 

 

 
 

 

 
Age, Education level 

Duration of infertility number of IVF treatments are not related to prenatal 

attachment (15M, 20M) OR fertility treatment increases MFA compared to natural 
conception (22M); parity is not related to prenatal attachment (23M) OR 

multiparous have less attachment to the fetus (3M, 10M); previous miscarriages are 

not associated with prenatal attachment (21M); fetal movement counting is not 
related to prenatal attachment (6M) or fetal movement counting has a significant 

positive effect on MFA (14M). 

Women carrying a fetus with a prenatally detected malformation have high level of 
prenatal attachment (19M). Twin to Twin Transfusion Syndrome (TTTS) and 

Dichorionic pregnancies (DC) have a similar prenatal attachment while 

Monochorionic pregnancies (MC) mothers express a significantly higher 
attachment to their fetuses and express it earlier (24M). 

Accepting or refusing screening; the type of screening and negative screening are 

not associated with prenatal attachment (2M) or ultrasound screening for Down 
Syndrome in the 1st trimester may have a modest positive effect on MFA in mid-

pregnancy, compared with an ultrasound scan in the 2nd trimester (5M). 

 
Insignificant (15M) or significant negative correlations between age and prenatal 

attachment (10M, 20M, 23M). 

Level of education is not related to prenatal attachment (15M) OR women with a 
university level of education record lower levels of prenatal attachment (10M, 

22M). 
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FATHERS 

Personality  
 

 

 
Relationship  

with partner 

 
Gestational age of 

the partner 

Paternal–fetal attachment is predicted by father identity (1F).  
Correlations with prenatal attachment score in gestational week 26 are ambivalence 

(-) and psychastenia (+), while in gestational week 36, it was detachment (-) (3F). 

 
Quality of the partner relationship predict subsequent father postnatal attachment 

(2F).  

 
Prenatal attachment increases during pregnancy, in particular with the imminent 

birth (1F, 3F). 

COUPLE 

Postnatal family 
alliance 

Parent-fetus attachment doesn‘t predict the postnatal family alliance (1C). 

 

Among these variables those that are negatively related to prenatal 

attachment are: 

 - for the Mother, disordered eating behaviors and depression, detachment 

and ambivalence, smoking during pregnancy, lack of social support;  

- for the Father, ambivalence, psychoastenia and detachment.  

The studies show contrasting data only for the mother on: age, 

characteristics of pregnancy (mode of conception, previous miscarriage, 

prenatal screening, fetal malformations). 

The studies agree on identifying some variables that promote the 

development of prenatal attachment. These variables are: 

- for the Mother, childbearing attitude and awareness of the fetus, 

psychological maturity, marital satisfaction, perception of support from 

partner, secure attachment styles with partner;  

- for the Father, psychological maturity, marital satisfaction. 

The variables identified as risk and protective factors for the development 

of prenatal attachment partially confirm the findings of previous research: 

parental psychopathology, lack of social support, maternal behaviors 

harmful to the fetus during pregnancy (i.e. the exposure to smoke) emerge as 

factors that affect the construction of the bond with the fetus and 

subsequently with the child. In contrast, mother‘s and father‘s psychological 

maturity and a good quality of the marital relationship seem to positively 

affect the construction of the bond with the fetus. The lack of studies on 

parental couple does not allow us to understand the complexity of the 

experience lived, respectively, by the father and mother and their mutual 

influence in the construction of the bond with the fetus and thus the 

complexity of the transition from the dyad to the triad. 



Correlates of prenatal attachment: a review ________________________________________________________________________________________________________________________________ 

 

205 

Table 2 shows other variables related to prenatal and post-natal 

attachment. These variables are: gestational age (prenatal attachment 

increases during pregnancy for mothers and fathers), child characteristics 

(prenatal attachment is positively related to infant‘s temperament and good 

early childhood development), and continuity between prenatal and 

postnatal period.  

These variables confirm the complexity of a process that, for both 

mothers and fathers, begins in pregnancy, is influenced by the characteristics 

of the fetus/newborn and goes on after birth, as a continuum. 

The mismatch of the studies about the role of some maternal variables is 

of considerable interest for two reasons: 1) involves variables primarily 

related to pregnancy, highlighting how a different management of risk 

situations (i.e. birth defects, etc.) from both by the mother and the medical 

team (prenatal screening) can lead to different outcomes. This is especially 

interesting for planning prenatal interventions; 2) the mismatch of the results 

led us to develop a reflection on the methodology of the studies analyzed 

(table 3, table 4).  

 

Table 3 - Methodology: Characteristics of the samples of the studies 
Studies Samples 

 
Sample Size (Final sample) 

% studies (N/N tot) 
Drop out of studies 

Studies 

with at-risk 

samples 

 Small Medium Large % % % 

 < 50 Ss 50 < Ss < 200 > 200 Ss 

Studies with 
specified 

initial/ 

final sample 
(N/N tot) 

Ss at the end 
of studies 

(Final N 

tot/Initial N 
tot) 

N studies 

with at-risk 
samples/ N 

studies tot 

24 on 
Mothers 

12.50% 
(3/24) 

66.67% 
(16/24) 

20.83% 
(5/24) 

87.50% 
(21/24) 

79.67% 
(7952/9993) 

45.83% 
(11/24) 

3 on 

Fathers 

0.00% 

(0/3) 

66.67% 

(2/3) 

33.33% 

(1/3) 

100.00% 

(3/3) 

71.31% 

(368/516) 

33.33% 

(1/3) 

1 on 

Couple 

0.00% 

(0/1) 

100.00% 

(1/1) 

0.00% 

(0/1) 

0.00% 

(0/1) 
/ 

100.00% 

(1/1) 

Tot 28 
10.71% 

(3/28) 

67.85% 

(19/28) 

21.42% 

(6/28) 

85.71% 

(24/28) 

79.17% 

(8320/10509) 

46.42% 

(13/28) 
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Table 4 - Methodology: Period of assessment and measures used (Self 

Report, SR; Observation, O; Interviews, I; Graphical method, G)  

Studies 

% Studies with period 

of assessment  

(N/N tot) 

% Studies with Measures (N/N tot) 

 Prenatal 
Prenatal/ 
Postnatal 

only SR SR/G SR/O SR/I 

24 on 
Mothers 

50.00% 
(12/24) 

50.00% 
(12/24) 

83.33% 
(20/24) 

.00% 
(0/24) 

4.17% 
(1/24) 

12.50% 
(3/24) 

3 on 

Fathers 

66.67% 

(2/3) 

33.33% 

(1/3) 

66.67% 

(2/3) 

33.33% 

(1/3) 

.00% 

(0/3) 

.00% 

(0/3) 

1 on 

Couple 

.00% 

(0/1) 

100.00% 

(1/1) 

.00% 

(0/1) 

.00% 

(0/1) 

100.00% 

(1/1) 

.00% 

(0/1) 

Tot 28 
50.00% 

(14/28) 

50.00 % 

(14/28) 

78.57 % 

(22/28) 

3.58% 

(1/28) 

7.14% 

(2/28) 

10.71% 

(3/28) 

 

4. Discussion 
 

Research on the correlates of prenatal attachment is important, 

considering that it can be viewed as the earliest form of parenting (Habib & 

Lancaster, 2010). In agreement with Alhunsen (2008), this review highlights 

that most of the studies have methodological limitations that preclude a 

more comprehensive understanding of prenatal attachment and the effect on 

fetus/child development. 

Our objective was to highlight variables (individual, relational and 

contextual) identified as risk factors or protective factors for the 

development of prenatal attachment and the effects on the post-natal period.  

Literature analyzes the effect of several variables (individual, relational, 

contextual) on prenatal attachment, but there are no studies evaluating the 

interaction between the variables analyzed. Studies show conflicting data, 

especially on socio-demographic variables related to the prenatal period. 

Although the reasons for inconsistent results are not always clear, the fact 

that prenatal attachment is measured during different time periods of 

pregnancy, using different measures in pregnant women whose ages varied 

across the different samples, may have played a role. The literature shows 

that although there is a constant interest in research into prenatal attachment, 

the studies into the father, and in particular into the couple, are still few in 

number. 

There are methodological limitations, which have already been discussed, 

that make it difficult to generalize the results and understanding of the 
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phenomenon: different periods of assessment, different measures used, 

mainly self-report.  

The process of becoming a parent involves profound changes, and love is 

essential to the survival of the baby. Pregnancy and the first year after birth 

are both periods that are very complex and are characterized by constant 

physiological and psychological changes that occur in women, men and 

couples. These changes influence the development of prenatal attachment 

and caregiving after birth. Thus, it would require homogeneity between 

studies to allow for comparability of the results. While much attention has 

been devoted to maternal ―programming‖ effects on the fetus (Barker, 1998), 

there is increasing evidence of the role that the fetus plays in its own 

development, which includes providing feedback to maternal systems 

(Glynn & Sandman, 2011). Attention to the effects of the behavior of the 

fetus on the development of prenatal attachment is still inadequate. The 

prenatal period remains one of the last developmental frontiers and leaves 

much to be discovered about the complex dynamic between the fetus and the 

pregnant woman and the implications for the subsequent psycho-

physiological regulations of each. 

We have highlighted four areas in particular as being crucial. First, more 

longitudinal studies, from pregnancy to after birth, are required. It is 

necessary to make comparable the periods of observation and tools used and 

to investigate mediators and moderators in order to explore mechanisms by 

which parental prenatal attachment might have an impact, or be impacted 

by, psychological health or ill health. Only this type of study will enable us 

to develop an understanding of process, which is vital in developing 

efficient, effective, and meaningful screening and support programs. 

Second, more studies with two samples, normal and at risk, are required. 

The literature (Cataudella & Zavattini, 2015) highlights risk factors that, if 

present in a woman‘s life, intensify during pregnancy, compromising the 

mental and physical health of the mother and child with consequences in the 

short- medium- and long-term. The risk factors are: individual (history of 

maltreatment, parental psychopathology, maternal age, use of 

smoking/drugs/alcohol), relational (domestic violence, impaired mother-

infant interaction), environmental (social disadvantage), and newborn 

characteristics (low birth weight, prematurity, handicap). 

Third, more studies on fathers, couples and the fetus are required. 

Factors that, among pregnant women, could constitute an obstacle to the 

development of their attachment to their developing baby could be reversed 

by family alliance, marital satisfaction and spontaneous fetal movements, 
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which may serve as potential regulators of subsequent maternal adaptation 

to pregnancy and child-rearing. 

Fourth, it would be useful to use narrative tools to explore parents‘ ideas 

about becoming and being mothers and fathers and the place of prenatal fetal 

bonding in parenthood narratives, to integrate into theory, research and 

practice. 

Perinatal mental health problems are very common, affecting up to 20% 

of women at some point during the perinatal period (Bauer, Parsonage, 

Knapp, Iemmi, & Adelaja, 2014). They are also of major importance as a 

public health issue, not just because of their adverse impact on the mother 

but also because they have been shown to compromise the healthy 

emotional, cognitive and even physical development of the child, with 

serious long-term consequences. The perinatal period provides a uniquely 

favorable opportunity for health services to reduce the scale of morbidity 

and mortality associated with mental ill health. The potential benefits of 

intervention are particularly high during the perinatal period, reflecting the 

evidence already analyzed that maternal mental health conditions during 

pregnancy and early motherhood have major implications not just for the 

well-being of the mother but also for the healthy emotional, behavioral and 

cognitive development of the child. 

In agreement with Alhunsen (2008), as health care providers, it is our 

responsibility to work tirelessly in conducting and using research as the 

basis for the elimination of barriers and inequities in prenatal care, thereby 

offering each woman the most favorable opportunities for a healthy 

pregnancy and healthy child. Healthy child development is considered a 

necessary foundation for reducing health and social inequities across the 

lifespan.  
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Abstract 
 

Cancer patients often have to deal with numerous side effects and 

psychological distress during chemotherapy. Research highlights that 

dysfunctional metacognitive beliefs are the basis for the development and 

maintenance of emotional disorders. The present research is a first 

attempt to explore how metacognitions influence anxiety and depression 

in cancer patients undergoing chemotherapy. A sample of 175 cancer 

patients undergoing chemotherapy completed a demographic 

questionnaire, the MCQ-30, and the HADS. Medical information about 

the stage of the disease and the history of treatment was provided. The 

results have shown that gender and negative beliefs explained the 61% 

variance for anxiety in cancer patients during chemotherapy. Age, 

gender, negative beliefs and cognitive self-consciousness explained the 

39% variance for depression in cancer patients during chemotherapy. 

Gender, negative beliefs and cognitive self-consciousness explained the 

 
1 Department of Cognitive Sciences, Psychology, Education and Cultural Studies, University of Messina, 

Italy. E-mail: mquattropani@unime.it. 
2 Department of Cognitive Sciences, Psychology, Education and Cultural Studies, University of Messina, 

Italy. E-mail: vittorio.lenzo@unime.it. 
3 Department of Economics, Business, Environmental Sciences and Quantitative Methods  Division of 

Mathematics and Statistics, University of Messina, Italy. E-mail: massimo.mucciardi@unime.it. 
4 Department of Juridical Sciences and Institutional History, University of Messina, Italy. E-mail: 

mtoffle@unime.it. 

 

Correspondence to: Maria C. Quattropani, Via T. Cannizzaro, 268, 98122 – Messina, Italy. 

Phone: +39 (0)90 6766085; Fax: +39 (0)90 710124 

 

Received: June 1, 2016; Revised: October 15, 2016; Accepted: November 3, 2016 

© 2016 Associazione Oasi Maria SS. - IRCCS 

mailto:mquattropani@unime.it
mailto:vittorio.lenzo@unime.it
mailto:massimo.mucciardi@unime.it
mailto:mtoffle@unime.it
callto:+39(0)90%206766085


Life Span and Disability                                                                                         Quattropani M. C. et al. ________________________________________________________________________________________________________________________________ 

 

222 

58% variance for overall distress of patients during chemotherapy. 

Hence, specific metacognitive factors have a strong relationship with 

anxiety and depression in cancer patients undergoing chemotherapy. 

 

Keywords: Cancer; Anxiety; Depression; Metacognition; Chemotherapy; 

Stepwise multiple regression.   
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1. Introduction 
 

Patients confronted with a diagnosis of cancer face a complex set of 

issues. These include physical symptoms; psychological reactions of fear 

and sadness; worry for the family and their future; and the search for a 

tolerable meaning for the disease in the spiritual domain (Holland, 2003). 

The diagnosis of cancer is a very stressful event and patients, partners and 

other family members can suffer from clinical levels of depression and 

severe levels of anxiety and stress reactions (Edwards & Clarke, 2004). 

Cancer patients often have to deal with numerous side effects and 

psychological distress during chemotherapy, a treatment associated with a 

decrease in the patients’ quality of life (Luebbert, Dahme, & Hasenbring, 

2001). Studies from many fields of research have shown that an integrated 

psychological and medical approach together increase the efficacy of 

treatments (Lenzo & Quattropani, 2013). However, there is substantial 

uncertainty about the prevalence of mood disorders in patients with cancer. 

For these reasons, much research has been dedicated to exploring the 

prevalence of depression, anxiety, and adjustment disorders in oncological-

care settings. 

Results of meta-analyses demonstrate the great impact of depression on 

mortality, but not on progression, in cancer patients (Satin, Linden, & 

Phillips, 2009). In particular, depression is strongly associated with 

mortality in younger patients with early stage breast cancer (Vodermaier, 

Linden, Rnic, Young, Ng, Ditsch et al., 2014). Nevertheless, the overall 

prevalence rate of depression reported in literature remains uncertain. 

Results of a recent meta-analysis pointed out the following: the prevalence 

of all types of depression occurred in 20.7% of patients; depression or 

adjustment disorders occurred in 31.6%; and any other mood disorders in 

38.2% (Mitchell, Chan, Bhatti, Halton, Johansen, & Meader, 2011). 

Regarding breast cancer, one of the mostly studied cancers, a recent study 

has found that pre-treatment patient characteristics including perceived 

stress were predictive of reduced quality of life (Xiao, Miller, Felger, Mister, 

Liu, & Torres, 2016). Characteristics as race, age at diagnosis, and time 

from diagnosis have also significant long term effects on quality of life after 

cancer treatment (Morrow, Broxson, Munsell, Basen-Enquist, Rosenblum, 

Schover et al., 2014). Furthermore, results of a recent study suggest that 

initial cancer severity and the type of treatment used were not associated 

with Major Depressive Disorder (MDD) or Generalized Anxiety Disorder 

(GAD) seven month after diagnosis (Champagne, Brunalt, Huguet, Suzanne, 
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Senon, Body et al., 2016). In fact, breast cancer patients with personality 

disorders are at higher risk for GAD and MDD at the end of treatment. 

In a recent models of anxiety and depression, Wells and Matthews (1996) 

have proposed that metacognition plays a central etiological role. Recent 

studies have found a link between deficits in metacognitive process and 

psychopathology also in childhood (Filippello, Spadaro, Sorrenti, Mafodda, 

& Drammis, 2016). 

Wells and Purdon (1999) define metacognition as “the aspect of 

information processing that monitors, interprets, evaluates and regulates the 

contents and processes of its organization”.  

According to Wells, dysfunctional metacognitive beliefs are the basis for 

the development and maintenance of psychological disorders (Wells & 

Matthews, 1996). In particular, vulnerability and maintenance of disorders 

are associated with a non-specific style of thinking called the Cognitive-

Attentional Syndrome (CAS) (Wells, 2007; 2009). The CAS consists of 

repetitive negative thinking in the process of worry and rumination that is 

driven by positive and negative beliefs about worry, concerning 

uncontrollability and danger, and limitations on executive control. Wells 

constructed a metacognitive theory for emotional disorders (Wells, 2000), 

and also developed self-report instruments for assessing dysfunctional 

metacognitive beliefs. The Metacognitions Questionnaire (MCQ) and its 

short version (MCQ-30) are measures of a range of metacognitive beliefs 

and processes considered relevant to psychological vulnerability and 

maintenance of emotional disorders (Cartwright-Hatton & Wells, 1997; 

Wells & Cartwright-Hatton, 2004). Recent research has explored the role of 

metacognitions in the context of cancer. Initial results suggested that 

metacognitions explained fear of cancer recurrence among cancer survivors 

(Butow, Kelly, Thewes, Hruby, Sharpe, & Beith, 2014).  

Different metacognitive aspects have also been shown as important in the 

subjective well-being of parents who have children with cancer (Toffalini, 

Veltri, & Cornoldi, 2014). 

These data build on earlier studies with clinical samples that have shown 

that metacognitive beliefs are involved in a wide array of 

psychopathological conditions, such as anxiety disorder (Wells & Carter, 

2001), obsessive-compulsive symptoms (Wells & Papageorgiou, 1998), 

schizophrenic disorders (Larøi, Van der Linden, & Marczewski, 2004; 

Garcia-Montes, Cangas, Pérez-Álvarez, Fidalgo, & Gutiérrez, 2006), 

anorexia nervosa (Cooper, Grocutt, Deepak, & Bailey, 2007), alcohol abuse 
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(Spada, Caselli, & Wells, 2009), and inflammatory bowel disease (Lenzo et 

al., 2013; Quattropani, Lenzo, Belvedere, & Fries, 2014). 

Moreover, in the last decade empirical research has explored the role of 

metacognition in non-clinical samples. Results indicated that metacognitions 

were positively and significantly correlated with both perceived stress and 

negative emotions, such as anxiety and depression (Spada, Nikčević, 

Moneta, & Wells, 2008b). Metacognitions also predicted the development of 

anxiety and depression symptoms in the context of life-stress (Yilmaz, 

Gençöz, & Wells, 2011).  

In addition, Spada, Mohiyeddini and Wells (2008a) found that negative 

beliefs about worry concerning uncontrollability and danger were the 

strongest predictors for both anxiety and depression. The results of this 

study also revealed that cognitive confidence, beliefs about the need to 

control thoughts, and cognitive self-consciousness predicted (although 

weakly) depression but not anxiety.  

Furthermore, recent studies have explored the role of metacognition on 

the basis of gender and its relation to other psychological constructs. Results 

have shown significant relationships between dysfunctional metacognitive 

beliefs and symptoms (anxiety, depression, obsessive-compulsive 

symptoms) on the basis of gender (Lenzo, Toffle, Tripodi, & Quattropani, 

2016). In addition, a recent study has examined the relationship between 

metacognitions and other psychological aspects simultaneously (Mucciardi, 

Lenzo, Toffle, & Quattropani, 2016). Results pointed out different 

relationships between metacognitive beliefs and psychopathological 

symptoms on the basis of gender. 

The aim of this study was to investigate if metacognitive factors correlate 

with anxiety and depression in cancer patients undergoing chemotherapy. In 

testing these associations we aimed to control for any effects of gender and 

age. 

The short version (Wells & Cartwright-Hatton, 2004) of the 

Metacognitions Questionnaire (Cartwright-Hatton & Wells, 1997) was 

chosen to assess dysfunctional metacognitive beliefs because it is an 

economical and well-validated instrument in the area of metacognitions 

research and its grounded in a well specified model of vulnerability. 

To assess anxiety and depression symptoms, the Hospital Anxiety and 

Depression Scale (Zigmond & Snaith, 1983, 1994) was chosen because it is 

widely utilized in the cancer literature (Costantini, Musso, Viterbori, Bonci, 

Del Mastro, Garrone et al., 1999). 
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2. Aims and hypotheses 
 

A clinical group of patients undergoing chemotherapy participated in this 

study and two hypotheses were examined.  

The first was to examine the relationships between metacognitive beliefs, 

anxiety, and depression during chemotherapy. We hypothesized significant 

and positive correlations between metacognitive factors, anxiety, and 

depression. More specifically we hypothesized that negative beliefs about 

worry concerning uncontrollability and danger were strongly correlated with 

both anxiety and depression. 

The second was to explore the role of metacognitions in predicting 

anxiety and depression. If metacognitive beliefs can be considered as 

relatively stable traits that pre-exist emotional disorders (Wells & 

Cartwright-Hatton, 2004; Spada et al., 2008b), it is likely that they can 

explain variance in symptoms of anxiety and depression in cancer patients 

who are undergoing chemotherapy. We hypothesized that negative beliefs 

about worry concerning uncontrollability and danger were the strongest 

predictors for both anxiety and depression. Consistent with previous study 

(Lenzo et al., 2016; Mucciardi et al., 2016), we also hypothesized that 

gender is a predictor of anxiety and depression in cancer patients during 

chemotherapy. 

 

3. Methods 
 

3.1. Participants 

 

A sample of 175 cancer patients undergoing chemotherapy in an 

oncological department of a university hospital in southern Italy participated 

in this study. All patients were native Italian speakers and Italian nationals. 

Sociodemographics and medical characteristics of the sample are presented 

in Table 1. The sample consists of 141 women (81%) and 34 men (19%). 

The mean age was 58.21 years (SD = 11.66; range = 27-85), and the level of 

education in years was 10.87 (SD = 4.39; mode = 13; median = 13). Sixty-

six percent were married and, in terms of occupation, 69% were 

unemployed. 

With respect to medical status, patients had been diagnosed with various 

forms of cancer. Most of them reported a diagnosis of breast cancer (46%). 

Other diagnoses included colorectal cancer (30%) and other cancers (24%). 

The majority of the patients (89%) had cancer in stage I. All patients were 
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treated with chemotherapy and the mean period of treatment was 8.40 

months (SD = 9.63). Exclusion criteria included pre-existing 

psychopathology or neurological disorders that would interfere with the 

completion of the measures. 

 

Table 1 - Demographic and medical characteristics of the sample 

Demographic and medical 

characteristics  
% Mean (SD) 

Age  58.21 (11.66) 

Gender 

Male 

Female 

 

19 

81 

 

Status 

Single (or separated/widowed) 

Married 

 

34 

66 

 

Level of education (years)  10.87 (4.39) 

Employment status 

Employed 

Unemployed 

 

31 

69 

 

Type of cancer 

Breast 

Colon and other 

 

46 

54 

 

Stage 

I 

II and III 

 

89 

11 

 

Months undergoing chemotherapy  8.40 (9.63) 

 

3.2. Instruments 

 

1. Sociodemographic information included age, gender, educational 

degree, nationality, marital status.  

2. Medical information included data on the stage of the disease and the 

history of treatment. 

3. Metacognitions Questionnaire-30 (Wells & Cartwright-Hatton, 2004). 

This is a 30 item self-report questionnaire, which measures a range of 

metacognitive beliefs and processes relevant to vulnerability and 

maintenance of emotional disorders. The items are rated on a 4-point 

Likert scale from 1 (“do not agree”) to 4 (“completely agree”). The 

items are grouped into five subscales, as in the original version 

(Cartwright-Hatton & Wells, 1997). Factorial analysis has shown the 

presence of five factors: cognitive confidence, which measures 

confidence in attention and memory (Cognitive confidence, CC); 

cognitive self-consciousness, which measures the tendency to monitor 

one’s own thoughts and focus attention inward (Cognitive self-
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consciouness, CSC); positive beliefs about worry, which measures the 

extent to which a person thinks that perseverative thinking is useful 

(Positive beliefs about worry, POS); negative beliefs about worry 

concerning uncontrollability and danger, which assess the extent to 

which a person thinks that perseverative thinking is uncontrollable and 

dangerous (Negative beliefs about uncontrollability and danger, 

NEG); beliefs about the need to control thoughts, which assesses the 

extent to which a person believes that certain types of thoughts need to 

be suppressed (Need to control thoughts, NC). A high score on each 

factor is considered dysfunctional. The MCQ-30 is a brief, reliable 

and valid self-report measure of metacognitions (Wells & Cartwright-

Hatton, 1997; Spada et al., 2008a). In this study, a validated Italian 

version of the MCQ-30 was used to assess metacognitive beliefs 

(Quattropani, Lenzo, Mucciardi, & Toffle, 2014). Results of the 

Italian version of MCQ-30 indicated, as in the original version, direct 

correlations between metacognitive factors (except for CSC) and state 

and trait anxiety, pathological worry, and obsessive-compulsive 

symptoms. Reliability of all five factors in the present clinical group 

was acceptable to good, with Cronbach’s  ranging between .70 and 

.84 for the different scales. 

4. Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983, 

1994). This is a 14-item self-report scale that is divided into two 

dimensions, each composed of 7 items. The two subscales provide a 

measure of anxiety (HADS-A) and depression (HADS-D). The HADS 

is specifically designed for assessing physically ill patients and is used 

with medical outpatients. Respondents choose one from four 

responses to each item. Their responses are then summed within 

dimensions and a total score for each dimension, as well as both 

dimensions, are obtained. Scores can range from 0 to 21 for each 

subscale; high scores indicating higher levels of anxiety and 

depression. According to the authors of the HADS, scores for the 

anxiety dimension and the depression dimension can be categorized as 

follows: 0-7, normal; 8-10, mild; 11-14, moderate; 15-21, severe. 

Moreover, scores for the entire scale assess overall emotional distress 

and range from 0-42, with higher scores indicating more distress. The 

HADS has been employed among a wide range of clinical groups. 

Results of an Italian study with a sample of breast cancer patients 

indicated a total score for both dimensions of 10 points, 10 being the 

cut-off score for psychological distress (Costantini et al., 1999). 
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Reliability of the two factors in this present sample was good, with 

Cronbach’s  of .73 for depression scale and .81 for anxiety scale. 

 

3.3. Procedures 

 

Data obtained from this research was checked and subsequently analyzed 

by descriptive statistical analysis and modeling. Descriptive statistics were 

calculated for MCQ-30, HADS, and for sociodemographic and medical 

information. Pearson correlation coefficients were calculated to examine the 

bivariate associations among study variables. To examine the independent 

role of metacognitions to predict negative emotions, the hierarchical 

regression analyses is conducted. In the first step we insert the 

“demographic variables” (age and gender), in the second step the “duration 

of chemotherapy”, then stepwise entry of the metacognitive factors. So the 

latter were controlled on step 1 and 2. 

In stepwise multiple regression the independent variables are entered 

according to their statistical contribution in explaining the variance in the 

dependent variable. The procedure is designed to find the most parsimonious 

set of predictors that are most effective in predicting the dependent variable, 

so it excludes variables that do not contribute to explaining differences in 

the dependent variable. 

To validate the three stepwise regression models, the data set was 

randomly split into a 75% training sample and a 25% validation sample. The 

training sample was used to develop the model, test its effectiveness on the 

validation sample and test the applicability of the model to cases not used to 

develop it. For the models presented in Table 3, the shrinkage (R2 for the 

training sample 75% - R2 for the validation sample 25%) was not more than 

3% (results not shown). 

 

4. Results 
 

Table 2 shows the mean scores, and zero-order correlations for all the 

observed variables. Examination of the metacognitive factors the results 

showed that negative beliefs had the strongest correlation both with anxiety 

(r = .74; p < .01) and depression (r = .58; p < .01). Cognitive confidence 

showed low correlation coefficients with anxiety (r = .24; p < .01) and 

depression (r = .22; p < .01). Positive beliefs had a low significant 

correlation with anxiety (r = .20; p < .05) but not with depression. The total 

score of MCQ was positively related with all the other observed variables. 
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Correlation coefficients were low to high, with the lowest for depression (r = 

.32; p < .01). Finally, the total score of HADS showed significant and 

positive correlations with negative beliefs (r = .69; p < .01) and cognitive 

confidence (r = .26; p < .01), but not with the other metacognitive factors. 

 

Table 2 - Descriptive statistics (mean with standard deviations in 

parentheses) and zero-order correlations for all the variable 

observed 

Variable M (SD) 1 2 3 4 5 6 7 8 

1. HADS 

Anxiety 
6.88 (4.32)         

2. HADS 

Depression 
5.76 (3.70) .69**        

3. HADS 

Total score 
12.42 (7.49) .93** .90**       

4. MCQ-30 

Positive beliefs 
10.24 (4.57) .20* .01 .12      

5. MCQ-30 

Negative beliefs 
12.84 (4.53) .74** .58** .69** .12     

6. MCQ-30 

Cognitive 

confidence 

10.54 (4.27) .24** .22** .26** .10 .19*    

7. MCQ- 30 

Need to control 

thoughts 

15.06 (3.47) .09 .05 .10 .26** .28* .00   

8. MCQ-30 

Cognitive 

self-consciousness 

18.71 (3.38) .06 -.02 .05 .19* .14 -.13 .43**  

9. MCQ-30 

Total score 
67.39 (11.54) .50** .32** .46** .62** .64** .45** .64** .51** 

Note: HADS = Hospital anxiety and depression scale; MCQ-30 = short version of the 

Metacognitions Questionnaire. 

*p < .05; ** p < .01. 
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Table 3 shows a summary of the regression analyses. A series of stepwise 

multiple-regression equations were constructed to examine the role of the 

metacognitive factors in predicting negative emotions of patients in 

chemotherapy. Before stepwise entry of the metacognitive factors, 

demographic variables (age and gender) and duration of chemotherapy were 

controlled on step 1 and 2. 

The first regression equation examined the effect of metacognitive factors 

in predicting anxiety. In the first step and the second step, only gender was a 

significant predictor (p < .05). In the second step, the duration of 

chemotherapy was not a significant predictor of anxiety in cancer patients. 

The final model had three steps and in the last step gender and negative 

beliefs were a significant predictors (p < .05). The model predicted a good 

portion of variance for anxiety (61 per cent considering the adjusted R2 to 

correct for the number of predictors). 

The second regression equation examined the role of metacognitive 

factors to predict Depression during chemotherapy. As for anxiety, in the 

first step and the second step, only gender was a significant predictor (p < 

.05) of depression. In the second step, the duration of chemotherapy was not 

a significant predictor of anxiety in cancer patients. After stepwise entry of 

metacognitive factors, negative beliefs became a significant predictor (p < 

.01) together gender (p < .05). At the fourth step, gender (p < .01), negative 

beliefs (p < .01) and cognitive self-consciousness (p < .01) were significant 

predictors of depression in cancer patients during chemotherapy. 

Considering the adjusted R2 to correct for the number of predictors, the final 

model explained the 40 % variance for depression. 

The third equation examined the role of the metacognitive factors to 

predict both anxiety and depression, considering emotional distress as an 

overall presence during chemotherapy. As for anxiety and depression, 

gender was a significant predictor (p < .05) of emotional distress.  

After stepwise entry of metacognitive factors, negative beliefs became a 

significant predictor (p < .01) together gender (p < .05). At the fourth step, 

gender (p < .01), negative beliefs (p < .01) and cognitive self-consciousness 

(p < .01) were significant predictor of emotional distress in cancer patients 

during chemotherapy. Considering the adjusted R2 to correct for the number 

of predictors, the final model explained the 58 % variance for emotional 

distress. 
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Table 3 - Predictors of anxiety, depression and overall distress 

  T 
Sig 

of T 
R 

adj 

R
2
 

Change 

R
2
 

F 

change 

Sig of 

F 

Change 

I – Anxiety        
 

Step 1 

Age 

Gender 

 

.01 

-2.26 

 

.06 

-2.26 

 

.95 

.03 

.24 

 

.04 

 

.06 2.69 .07 

Step 2 

Age 

Gender 

Duration of chemotherapy 

 

.05 

-.22 

.11 

 

.05 

-2.04 

1.18 

 

.96 

.04 

.31 

.26 

 

.04 

 

.01 1.03 .31 

Step 3 

Age 

Gender 

Duration of chemotherapy 

Negative beliefs 

 

.03 

-2.08 

-.01 

.77 

 

1.16 

-2.77 

-.19 

11.55 

 

.25 

.01 

.85 

.00 

.79 

 

.61 

 

.56 133.45 .00 

II – Depression         

Step 1 

Age 

Gender 

 

.11 

-.26 

 

1.06 

-2.47 

 

.29 

.02 

.26 

 

.05 .07 3.15 .05 

Step 2 

Age 

Gender 

Duration of chemotherapy 

 

.01 

-.25 

.06 

 

1.05 

-2.32 

.57 

 

.30 

.02 

.57 

.26 

 

.04 .01 .33 .57 

Step 3 

Age 

Gender 

Duration of chemotherapy 

Negative beliefs 

 

.16 

-.23 

-.03 

.56 

 

1.86 

-2.54 

-.30 

6.40 

 

.07 

.01 

.77 

.00 

.60 .34 .30 41.01 .00 

Step 4 

Age 

Gender 

Duration of chemotherapy 

Negative beliefs 

Cognitive Self-consciousness 

 

.17 

-.23 

-.04 

.60 

-.24 

 

1.98 

-2.70 

-.49 

7.07 

-2.96 

 

.05 

.01 

.63 

.00 

.00 

.65 .39 .06 8.73 .00 

III – Anxiety and depression         

Step 1 

Age 

Gender 

 

.06 

-.27 

 

.54 

-2-53 

 

.59 

.01 

.26 

 

.05 .07 3.20 .05 

Step 2 

Age 

Gender 

Duration of chemotherapy 

 

.06 

-.25 

.09 

 

.53 

-2.33 

.88 

 

.60 

.02 

.38 

.27 

 

.04 .01 .78 .38 

Step 3 

Age 

Gender 

Duration of chemotherapy 

Negative beliefs 

 

.12 

-.22 

-.02 

.72 

 

1.72 

-3.00 

-.28 

10.12 

 

.09 

.00 

.08 

.00 

.76 .55 .50 102.41 .00 
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Step 4 

Age 

Gender 

Duration of chemotherapy 

Negative beliefs 

Cognitive Self-consciousness 

 

.13 

-.22 

-.03 

.75 

-.18 

 

1.81 

-3.15 

-.44 

10.74 

-2.61 

 

.07 

.00 

.66 

.00 

.01 

.78 .58 .03 6.83 .01 

Note: The table shows the standardized regression coefficients ( ), the t test on individual 

coefficients (T), the p values of T (Sig of T); the R2 and the adjustment R2 to correct for the 

number of predictor, and the F change statistic for each step, the p values of F change statistic 

(Sig of F change).  

 

5. Discussion 
 

In this study, our aim was to explore the role of metacognitions in cancer 

patients undergoing chemotherapy. We tested two hypotheses and two main 

results emerged from our study. 

The first hypothesis was to explore the association between the 

metacognitive factors and emotional distress (anxiety and depression).  

Consistent with present studies on metacognitions and emotional distress 

(Spada et al., 2008a, 2008b; Wells, 2009), dysfunctional metacognitive 

beliefs were positively associated with both anxiety and depression (Table 

2). Specifically, negative beliefs about worry concerning uncontrollability 

and danger showed a strong correlation with anxiety. During chemotherapy, 

the extent to which a patient thinks that perseverative thinking is 

uncontrollable and dangerous is strongly related to the presence of anxiety 

symptoms. Negative beliefs were also related to depression, but to a lesser 

degree. Another metacognitive factor, cognitive confidence, was positively 

related both to anxiety and depression but only weakly. 

Positive beliefs about worry showed a weak relation to anxiety but not 

depression. Beliefs about the need to control thoughts did not relate with 

anxiety or depression. It is possible to hypothesize that the great 

preoccupation and anxiety of patients in chemotherapy cause them to give 

less relevance to the need to control all their thoughts. 

Finally, cognitive self-consciousness that reflects the tendency to focus 

attention on thought processes was not related to negative emotions. 

Consistently with previous studies on metacognitions, the tendency to 

monitor one’s own thoughts and focus attention inwards has a marginal role 

in the metacognitive model of psychopathology. 

The second aim was to examine the independent role of metacognitions 

while controlling for demographic factors and duration of chemotherapy. 

Past studies have shown that metacognitive beliefs are relatively stable traits 

that exist before the onset of emotional disorders (Wells, & Cartwright-
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Hatton, 2004; Spada et al., 2008b) and can explain symptoms of emotional 

distress such as anxiety and depression. To test whether metacognitions 

could independently predict distress while controlling for other factors, three 

stepwise regression analyses were conducted in which demographic factors 

and duration of chemotherapy were controlled on step 1 and 2 before 

stepwise entry of the metacognitive factors. Results confirmed that some 

metacognitive beliefs were important predictors for negative emotions in 

patients undergoing chemotherapy. 

Regarding anxiety, the first equation showed that negative beliefs about 

worry concerning uncontrollability and danger explained a high portion of 

anxiety. No other metacognitive factors have shown a significant role in 

predicting anxiety level. On the other hand, results of this study point out 

that gender differences can play an important role in cancer patients during 

chemotherapy. Finally, results of this study showed that participants’ age 

and duration of chemotherapy did not have an impact on anxiety scores.  

Regarding depression, the second equation showed that the negative 

beliefs about worry concerning uncontrollability and danger and cognitive 

self-consciousness partially explained depression, but still to a lesser degree 

than for anxiety. Moreover, in the model, gender had a significant role as 

predictor for depression in all the four steps. As for anxiety, participants’ 

age and duration of chemotherapy did not have an impact on scores.  

Finally, the third regression analysis explored the role of metacognitive 

factors to predict overall distress for cancer patients. Demographic factors 

and duration of chemotherapy were controlled before stepwise entry of 

metacognitive factors. Results showed that negative beliefs about worry and 

uncontrollability and cognitive self-consciousness account for a good 

percentage of overall stress variance. As for anxiety and depression, 

participants’ age and duration of chemotherapy did not play a role in the 

predictor variables for overall distress. On the other hand, gender was a 

significant predictor of anxiety in all the four steps of regression. 

The present study is a first exploration of the role of metacognition in 

cancer patients undergoing chemotherapy. Many studies have shown the 

role of dimensions of metacognition as vulnerability factors to predicting 

development of psychological symptoms. Results of this study show that 

metacognitions explain a good amount of variance in anxiety and depression 

during chemotherapy. 

In addition, recent studies on non-clinical samples have explored the 

gender differences relating to metacognitions and psychological symptoms 

(Lenzo et al., 2016; Mucciardi et al., 2016). Results of this study point out a 
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significant role of gender also in cancer patients during chemotherapy that 

can influence negative emotions. In this perspective, gender differences can 

play an important role in the clinical efficacy of psychological interventions 

for cancer patients during chemotherapy. 

However, there are a number of limitations that should be addressed by 

future research. A major limitation was the heterogeneous characteristics of 

the sample as different types of tumor and time elapsed after diagnosis or 

time that patients underwent chemotherapy (Stark, Kiely, Smith, Velikova, 

House, & Selby, 2002; Mitchell et al., 2011). 

Moreover, the percentage of males in the sample was less than that of 

females and results can be influenced by this. In fact, past studies showed 

that women report more distress than men due to anxiety and depression 

(Oliffe & Phillips, 2008; McLean & Anderson, 2009). For these reasons, this 

study needs replication to further examine the role of some medical aspects 

of cancer.  

If confirmed by future research, results of this study would have 

implications in clinical practice. In literature there is confusion about what 

“psychological intervention” means in clinical practice. Starting from the 

relationship between metacognitions and negative emotions, “psychological 

intervention” based on the metacognitive approach (Wells, 2007, 2009) 

could have positive effects on patients undergoing chemotherapy.  
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