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 ᴥ ABSTRACT. Lo studio ha indagato la presenza del food and alcohol disturbance (FAD) in un campione di 716 

abitanti della penisola italiana, tra i 14 e i 40 anni di età. Si tratta del primo studio epidemiologico in Italia sul FAD. I 

risultati indicano come i predittori dello sviluppo del fenomeno in oggetto siano sia un disturbo del comportamento 

alimentare che un abuso di alcol; l’attività fisica non sembra invece essere un fattore predittivo, mentre sembra 

esserlo la limitazione nell’assunzione di calorie. Il FAD pare essere concentrato in specifiche aree geografiche 

dell’Italia.

 ᴥ SUMMARY. The aim of the present study is to study the presence of food and alcohol disturbance (FAD) in Italian 

participants aged between 14 and 40 years old, and to examinate the relationship between FAD and eating disorders 

(EDs), alcohol abuse, and the intensity of physical exercise. A sample of 716 (74% women, mean age = 23 years old) 

participants rated a series of self-report measures by using an online survey. Measures included: a questionnaire to 

obtain information about age, gender, alcohol use, geographical provenience, and education; EAT-26 test; AUDIT test; 

and an ad hoc measure to obtain information on FAD. 84.1% of the sample had a middle school license or higher levels 

of education. 11.9% had significantly high scores at the EAT-26 test, 8.4% at the AUDIT. FAD behaviors were found 

in .85 % of the sample, who obtained significant scores in all three measures. Pearson’s correlation analysis showed 

a significant relationship between EAT-26 and DQ, and between AUDIT and DQ. ANOVA and Factor Analysis, used to 

verify the validity of the DQ, showed positive results. Results show that both an ED and alcoholic abuse predict FAD, 

while physical activity does not seem to be a predictive factor. Further studies are necessary in order to diagnose, 

prevent and treat FAD. 

Keywords: Eating disorder, Alcohol-related disorders, Addiction, FAD, Physical exercise  

DOI: 10.26387/bpa.2022.00003

INTRODUCTION 

New York Times media in 2008 have developed the term 
drunkoressia to indicate a phenomenon which includes 
the specific characteristics of an eating disorder (ED) 

related with alcohol abuse (CBS News, 2008; Kershaw, 
2008; Smith, 2008; Stoppler, 2008). This term refers to the 
phenomenon of restricting food intake and starving before 
using alcohol, which is quite common among young adults. 
More recently, Choquette et al. (2018) have stated that the 
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term drunkorexia should not be considered a diagnostic 
label, but should instead indicate specific eating behaviors. 
The authors have suggested the use of the term food and 
alcohol disturbance (FAD), which refers to a clinical 
phenomenon related to a series of actions which include 
calories restriction, excessive physical exercise and various 
compensatory behaviors adopted before, during and after 
using alcohol to compensate the calories intake or to 
maximize the intoxication (Choquette et al., 2018; Horvath, 
Shorey & Racine, 2020). According to scientific literature, 
those who have been labeled as FAD are mostly university-
aged people who drink heavily and don’t eat much during 
the day to compensate the alcohol-related calories intake 
that they know they will have in the evening (Barry & 
Piazza-Gardner, 2012). People who limit their caloric intake 
and/or practice excessive physical exercise to compensate 
the calories related to alcohol use may be suffering from an 
eating disorder (ED), an alcohol-related disorder, or both. 
However, scientific literature has suggested how those who 
eat less to drink more without gaining weight tended to have 
higher scores in relation to disordered eating behaviors, 
while those who intoxicate more rapidly had higher scores 
in measures related to alcohol abuse (Roosen & Mills, 2015). 

There is an interesting association between FAD, and 
binge eating with EDs: high levels of food restriction, which 
are typical of both binge eating and FAD, are associated with 
higher alcohol-related problematics (Stewart, Angelopoulous, 
Baker & Boland, 2000), and previous studies have enlightened 
an association between the use of alcohol and dysfunctional 
eating behaviors in university students (Krahn, Kurth, 
Gomberg & Drewnowski, 2004). Those who limit their caloric 
intake or use compensatory behaviors in order to compensate 
the calories related to the alcohol intake may suffer from 
EDs, substance related disorders or both. Disordered eating 
and the use and abuse of alcohol are frequent in university 
students, and are often in comorbidity (Horvath et al., 2020). 
Some authors have also enlightened an association between 
binge drinking and FAD, and EDs: higher levels of food 
intake restriction, which are typical of both FAD and binge 
drinking, are associated with higher alcohol intake (Barry 
& Piazza-Gardner, 2012). The main difference between FAD 
and anorexia nervosa is that in FAD body weight issues are 
related to the alcoholic intake: starving is the precondition for 
drinking. However, as time goes by, the FAD motivation may 
become an anorexic motivation, losing weight may become 
the main purpose and patients may feel powerful when they 

overcome hunger. Starving can become important in relation 
to avoid weight gain and to maximize the effects of alcohol by 
drinking heavily on an empty stomach, with all the related 
physical consequences. According to Thompson-Memmer, 
Glassman and Diehr (2018), FAD behavior, which the authors 
have labeled alcoholimia, is part of an ED with alcohol related 
problematics that must be addressed during therapy.

Although the term FAD has been used both in scientific 
and popular literature, the diagnosis and treatment of this 
disorder is still problematic, and there is no fixed parameter 
in relation to the quantity or intensity of the pathological 
behaviors (Thompson-Memmer et al., 2018). Moreover, 
research on this topic is still scarce, and there is a lack of 
consensus on the psychological consequences of these 
behaviors and on the (potential) differences related to 
gender, which however so far have not been found (Horvath 
et al., 2020). 

This disorder has mostly been described in the university 
population of the USA, however more recent research is also 
investigating different populations (e.g., older people) (Moeck 
& Thomas, 2021). Further research has also been conducted 
in Europe, and studies have demonstrated that FAD is a 
transcultural problematic, which predictors however may 
change in relation to different cultures. Therefore, culture 
should be considered when tailoring a specific intervention 
(Choquette et al., 2018). Moreover, there is a need for studies 
which are focused on potential gender differences in FAD 
behaviors, since data on this topic are still missing. The 
present study aims at investigating the presence of FAD 
behaviors in Italy and the relationship between FAD, EDs, 
alcohol intake and the amount of physical activity. 

METHOD

Participants and procedures 

The present study represents an observational prospective 
study which investigated the characteristics of FAD in Italy 
by using self-report questionnaires. The participants were 
people aged between 14 and 40 years old, recruited on the 
Internet by a survey conducted online. The only exclusion 
criterion was related to age. All participants provided written 
informant consent before starting the survey. The study was 
conducted by ethical standards, following the 1964 Helsinki 
declaration (WMO, 1964) and its later amendments.
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Measures 

Self-report measures included a questionnaire to obtain 
personal information (i.e. age, sex, height, geographic origin, 
education) and the following measures. 
– The Eating Attitude Test – 26 (EAT-26; Garner, Olmsted, 

Bohr & Garfinkel, 1982; Marronaro, Rossi, Aquilio & 
Scacchioli, 2009), is one of the most widely used measures 
for the assessment of symptoms and concerns related to 
EDs, and is a reliable measure for the screening of high 
risk populations. It is composed by 26 items, with a cut-
off of 20. Scores which are higher than 20 indicate an ED 
risk. In the present study alpha was .87 indicating good 
psychometric properties.

– The Alcohol Use Disorders Identification Test (AUDIT; 
Saunders, Aasland, Babor, de la Fuente & Grant, 1993; 
Struzzo, Faccio, Moscatelli, Scafato & PRISMA Gruppo, 
2006), rates the frequency and amount of the alcohol 
intake and can identify an excess in the alcoholic intake 
or an alcohol-related disorder. AUDIT is a 10‐item 
questionnaire which covers the domains of alcohol 
consumption, drinking behaviour, and alcohol‐related 
problems. Responses to each question are scored from 
0 to 4, giving a maximum possible score of 40. Scores 
ranging between 1 and 7 are considered related to a low 
risk, scores comprised between 8 and 14 indicate alcohol-
related problematics and possible risky behaviors, scores 
comprised between 15 and 40 correlate with an alcohol-
related disorder. In the present study alpha was .85 
indicating good psychometric properties. 

– An ad-hoc measure for the assessment of FAD (the DQ), 
composed by four questions on the use and abuse of 
alcohol in the last 30 days, in which the authors aim at 
having information on whether the person has reduced 
the calories’ intake before drinking or whether after 
drinking there have been inappropriate compensatory 
behaviors or an increase in physical exercise. The afore 
mentioned questions were developed from the existing 
scientific literature on the topic, which has documented a 
positive relationship between the level of physical activity 
and alcohol intake (Pate, Heath, Dowda & Trost, 1996; 
Piazza-Gardner & Barry, 2012; Westerterp, Meijer, Goris 
& Kester, 2004), the recurring restriction of food intake 
before ingesting alcohol (Burke, Cremeens, Vail-Smith & 
Woolsey, 2010) and the association between EDs and the 
increase of physical exercise. 

Analytic plan

Descriptive analyses were calculated for the whole 
sample. We used the tables of frequency to analyze scoring 
data. Spearman’s correlations were calculated between the 
measures. ANOVA was used to test the possible relationship 
between sex and results. Cronbach’s alphas were calculated 
for each measure. As for the DQ, explorative factor analysis 
was uses to test the reliability of the measure. We analyzed 
the demographic characteristics of the participants who 
scored above the cut-offs of the adopted measures (i.e., who 
had alcohol related or eating disorders). 

RESULTS

The final sample was composed by 716 participants, with 
an age ranging between 14 and 40 years (M = 26.72). 74% 
of the sample was composed by women. The only exclusion 
criterion was related to the age of the participants, which had 
to be comprised between 14 and 40 years old. 

The sample was composed by 716 valid cases, of whom 186 
were men (26%), and 530 women (74%). The average age of the 
sample was 26.72 years old (SD = 6.77; min = 14; max = 40; 
median = 27.00; mode = 27.00). The average weight was 64.51 
kg (SD = 14.15), ranging from 39 to 166 kg (median = 62.5; 
mode = 50). The average height was 1.68 mt (SD = .09), 
ranging from 1.45 to 1.94 mt (median = 1.67; mode = 1.60). 

The average BMI was 22.84 (SD = 4.09), ranging from 
14.50 to 51.23. According to Italian guidelines, the sample 
was composed by 478 persons with an average weight (66.8%), 
133 overweight participants (18.6%), 18 obese (first degree 
obesity; 2.5%) and 16 severely obese participants (2.2%), 66 
underweight (9.2%), and 4 severe underweight persons (.6%). 
One participant did not indicate his weight. 

The sample was composed mostly by Italian (98.3%), and 
by Albanian (.8%) participants. The .1% if the sample came 
from Romania, Bolivia, China, Colombia and Philippines. 
The 38.8% of the sample lives in a village (278 cases), 49.6% in 
a town (355 cases) and 11.6% in a city (83 cases). 

32.4% of the sample came from Lazio (n = 232), then 
Basilicata (17.3%, n = 124), Abruzzo (12.2%, n = 87), Apulia 
(6.8%, n = 49) and Campania (6.0%, n = 43). Sardinia (5.2%, 
n  =  37), Lombardy (4.1%, n = 29), Tuscany (2.4%, n = 17), 
Emilia Romagna (2.2%, n = 16), Marche (2.1%, n = 15), 
Umbria and Sicily (both 2.0%, n = 14 each), Calabria (1.8%, 
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n = 13), Veneto and Molise (1.1%, n = 8 each), Piedmont (.4%, 
n = 3), Valle D’Aosta (.3%, n = 2), Liguria (.1%, n = 1); .3% 
came from abroad (n = 2).

7% of the sample were secondary school students (50 
cases), while 8.9% of the sample had completed secondary 
school (64 cases), 20.9% had graduated from high school 
(150 cases), 21.4% had a bachelor’s degree (153 cases), 29.6% 
a master’s degree (212 cases), 12.2% had a higher education 
degree (e.g., PhD, master, post-graduation school; 87 cases). 

EAT-26 results (716 valid cases) showed an average score 
of 8.96 (SD = 10.52; variance = 110.72; min = 1; max = 68). 
There were 85 positive cases which scored higher than 20 
(cut-off) (11.9%) (see Figure 1). 

AUDIT (716 cases) average score was 2.41 (SD = 3.74, 
variance = 13.98; min = 0; max = 23). 91.6% of the sample 
were in at low-risk (n = 656) while 6.6% had possible alcohol-
related problems (n = 47), and 1.8% had a probable alcohol-
related substance use disorder (n = 13) (see Figure 2). 

DQ results (716 valid cases) indicated a mean score of 
17.31 (SD = 2.37); variance = 5.64; min = 7; max = 20). The 
final items of the questionnaire have an opposite rating, 
therefore higher scores indicate a low risk, while low score 
indicate a high risk (see Figure 3). 

Five-hundred and seventy-five cases (80.3% of the 
sample; 153 men [21.4%]; 422 women [58.9%]) did not reach 
the cut-off for any of the measures. 
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Data analysis enlightened the presence of significant 
answers in .98% of the population (7 cases), while 1.81% had 
significantly high scores at EAT-26 and DQ (13 cases) and 
1.12% (8 cases) at the AUDIT and the DQ (see Figure 4). 

Descriptive analysis of this specific sub-sample of 7 cases 
indicated a mean age of 24.6 years old (min = 14; max = 34; 
mode = 14). The BMI of the sample ranged from 17.58 to 24.97, 
with one person being underweight and the other 6 having 
an average weight (underweight = 16≤BMI≤18.49; average 
weight = 18.50≤BMI≤24.99 according to Italian Ministry of 
Health). In relation to the geographical provenience of the 
participants of this subsample descriptive analysis showed 
that 5 came from Basilicata, 1 from Lazio, and 1 from Abruzzo 

which are the second, the first and the third most represented 
regions of the whole sample; 6 lived in a village, 1 in a city, 3 
were attending secondary school, one had graduated and one 
had had a master’s degree. 

Correlational analysis (Spearman’s correlation) showed 
a significant negative correlation between EAT-26 and DQ 
and a negative correlation between the AUDIT and DQ 
(see Table 1 and Table 2). 

Negative Spearman’s correlation must be interpreted 
considering the difference in the scoring between the two 
measures, with the scores of the DQ being opposite from 
the two different measures. Factor analysis and Spearman’s 
coefficient analysis were conducted to verify DQ’s validity 
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and showed a discrete validity of the measure (see Table 3).
ANOVA showed that there were statistically significant 

differences related to gender at the EAT-26 and AUDIT tests, 
with higher means in male subjects in the AUDIT (alcohol 
use), and higher means in females in relation to the EAT-26 
(eating attitudes). 

DISCUSSION 

The results of the present study show that FAD behavior 
was found in .85% of the sample. The FAD subsample is 
prevalently composed by women in relation to EDs, in line 
with the scientific literature and the epidemiological data, 
which indicate an incidence of 10:1 (women:men) in Italy 
(Ministero della Salute, 2020). ED patients are not exclusively 

women, however the prevalence in women is high. There are 
psychological and cultural possible explanations for this data, 
and biological factors could also have an impact on the tight 
relationship between psychopathology and its consequences 
for the female body. 

The higher incidence of EDs in western countries could be 
related to the widespread presence of a stereotyped image and 
to the excess of consideration related to physical appearance. 
The predominant model, promoted by most social and 
cultural ways of communication, is related to physical 
perfection. More specifically, female body is considered 
desirable only in relation to impossible-to-reach standards of 
beauty and thinness. It is important to underline that, even 
if our sample was prevalently composed by women (65.5%), 
previous studies had enlightened how up to 70% of those who 
restrict food intake before drinking were women (Burke et 
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Table 1 – Correlation analysis between the EAT-26 and DQ scores

EAT-26 DQ

Spearman’s Rho

EAT-26

Correlation Coefficient   −1.000    −.167**

Sig. (2-tailed)    −.000

N −716. −716.

DQ

Correlation Coefficient    −.167**   −1.000

Sig. (2-tailed)    −.000 .

N .716 .716

** p≤.01
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Table 2 – Correlation analysis between the AUDIT and DQ scores

AUDIT DQ

Spearman’s Rho

AUDIT

Correlation Coefficient −  1.000    −.554**

Sig.    −.000

N −716 −716

DQ

Correlation Coefficient    −.554** −  1.000

Sig. (2-code)    −.000 .

N −716 −716

** p≤.01

Table 3 – Factor analysis 

Factor analysis – Component matrixa

Component 1

DQ 30 days .340

DQ Food restriction .837

DQ Compensatory behaviors .628

DQ Physical activity .777

Extraction method: principal component analysis.

Legenda. a = 1 extracted component.
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al., 2010). In 2015, Rosen and Mills (2015) found that women 
who restricted food intake before drinking alcohol to avoid 
weight gain had higher levels of EDs, while women who did 
not eat in order to reach faster higher levels of intoxication 
had more alcohol-related problematics. 

Our data seem to suggest a prevalence of the phenomenon 
in the South of Italy and in rural areas, in which marginality 
and the poverty of territorial resources may contribute to 
the development of high-risk behaviors in young adult, as 
found in a study funded by the European Union on gender 
inequalities. The historical gap between South and North 
of Italy is deep and structural. There are also different 
geographical differences, related to rural areas and small 
villages and cities, which are important. In this scenario, we 
also must face the historical problem of the gap between the 
North and South of Italy. However, territorial differences can 
be found in the whole country. Those who are mostly affected 
by it are people living in the suburbs, small towns and internal 
rural areas, with a reciprocal influence between social and 
environmental problematics. Those who live in the suburbs, 
in rural areas or in small towns may feel like there is no future 
perspective for their hometowns (EEB, ENIGM, GCAP, 
ITALIA, 2018). There are still persistent cultural stereotypes 
as a consequence of a differentiated gender education, with 
marked inequalities and problematics for the South of Italy 
and the small villages. 

Our study seems to suggest that an ED or an alcohol-
related problematic may predict FAD behavior, as indicated 
also by previous studies (Pompili & Laghi, 2020). The 
most significant relationship was found between the FAD 
behavior and alcohol abuse, as found by Lupi, Martinotti 
and Di Giannantonio (2017) and Simons, Hansen, Simons, 
Hovrud and Hahn (2020). Physical activity did not seem to 
predict FAD behaviors, in line with previous studies on this 
topic (Booker, Novik, Galloway & Holmes, 2020; Palermo, 
Choquette, Ahlich & Rancourt, 2020) while the restriction 
of food intake seemed to predict FAD behaviors (Roosen & 
Mills, 2015). 

Since 2000 alcohol abuse and EDs have been considered 
two of the most problematic issues in American universities, 
and several studies have investigated these phenomena. In 
2002 O’Malley and Johnson (Kumar, O’Malley & Johnston, 
2002) collected and commented data from different national 
surveys and studies which examined the use of alcohol in 
university students, such as the College Alcohol Study, the Core 
Institute, Monitoring the Future (an epidemiological study 

conducted on the basis of a research project of the institute 
for social research of Michigan University) and the National 
College Health Risk Behavior Survey. The results of the afore-
mentioned studies showed that about 70% of university 
students had ingested alcohol in the previous month, and 
40% reported binge drinking. In 2002 Dunn, Larimer and 
Neighbors found that first year university students were the 
most vulnerable to alcohol related problematics, particularly 
during the first months of university, and more recent data 
confirm these results (Rancourt, Ahlich, Choquette, Simon 
& Kelley, 2020). Predictive factors were an intensification of 
the academic scrupulousness in first year students, campus’ 
social norms (which encourage alcohol use) and the lack 
of control from parents during college (Baer, 2002; Baer & 
Bray, 1999; Baer, Kivlahan & Marlatt, 1995). Anderson and 
colleagues (Anderson, Simmons, Martens, Ferrier & Sheehy, 
2006) found that the use of alcohol and EDs in university-aged 
women were part of avoidant coping strategies. Other studies 
enlightened that a model of impulsivity/sensation seeking 
was highly correlated with an increased alcohol intake 
among students (Baer, 2002). This data was also supported 
by a study conducted in 2013 in the United Kingdom by da 
Jones, Chryssanthakis and Groom (2013). The authors used 
a four-factor model to investigate the relationships between 
alcohol intake, impulsivity, alcoholic motivations, and 
tendency to engage in alcohol-related problematic behaviors. 
Moreover, the afore mentioned study on a sample of students 
ranging between 18 and 25 years old showed that the feelings, 
the urgency and the lack of premeditations when drinking 
were related to different motivations, moreover there were 
specific associations in relation to different substances (beer, 
wine, liquors) and the tendency to engage in risky alcoholic 
related behaviors. A different study investigated the presence 
of EDs in American universities, by studying whether these 
disorders (or dysfunctional modalities adopted to control 
weight) were increasing during time in male and female 
university students. Data from three random sample survey 
were collected over a period of 13 years in order to study 
disordered eating and dysfunctional eating behaviors. Data 
were collected in 2008 on a sample of 641 male and female 
university students casually selected and were compared 
with 274 randomly picked university students interviewed 
in 2002, and with 493 students interviewed in 1995. EDs 
behaviors significantly increased over the years both in men 
and women, as did dysfunctional eating behaviors (White, 
Reynolds-Malear & Cordero, 2011). A 2019 study conducted 
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in 28 American universities showed a high risk for EDs 
among students. By using the Healthy Body Image (HBI) 
internet program, which includes an online screening to 
identify people who are at low or high risk or have an ED, and 
then suggests some possible interventions to face this risk and 
the related clinical problematics, the authors found out that 
60% of the participants had a high ED risk or had a diagnosis 
of ED (Fitzsimmons-Craft, Balantekin & Eichen, 2019).

The present prospective observational study investigated 
a population which is larger than the ones studied in previous 
studies, which included only adolescents. We decided to 
include participants up to 40 years of age in relation to 
cultural differences (related mostly to the South of Italy) and 
to Italian socio-economic peculiarities: in Italy, for example, 
economic independency from the family is often reached later 
than in other countries because of the high unemployment 
rates and of the high costs of houses in most cities. The 
most recent Eurostat data indicate that the mean age in the 
European Union in which young adults leave their first home 
ranges between 15 and 34 years old with a mean of 26.6 years, 
while in Italy the mean age is 30.2. Losing their childhood 
certainties, the emergency of an unknown and uncontrolled 
situation, conforming to the group of peers, rule-breaking, 
rebellion, conflicts with peers, can all lead to distress 
and pain, especially in a critical phase of the individual 
development such as is adolescence, and alcohol or substance 
intake may be modalities through which adolescents try to 
cope with anxiety and painful emotions. Higher levels of 
socialization, transgression, being away from the family, and 
the “risk culture” (which explains the admiration that young 
people have for risky behaviors, such as drugs, substances and 
alcohol assumption, extreme sexual behaviors, and sensation 
seeking behaviors; Bastiani Pergamo & Drogo, 2012) can also 
affect young adults (18-20 years old) who study in universities 
which are distant from their hometowns. These behaviors 
may begin during adolescence, a period in which high risk 
behaviors, such as the use/abuse of alcohol (Brown et al., 
2008) may be common and have a negative impact on health 
and, considering the socio-cultural issues enlightened above, 
may persist even after university.

In Italy, the first survey by Italian Ministry of Health 
was conducted in 2013 and found more than 300000 cases 

among people between 14 and 17 years old, 80% of whom 
were women. An Italian study carried out in 2014 on a 
sample of about 3000 subjects showed that this phenomenon 
is common among Italian young adults, with a 32.2% 
prevalence. Moreover, the study showed that FAD behaviors 
were carried out also by men and not only by women, as the 
media seem to suggest (Lupi et al., 2017).

The main strengths of this study are the sample size and 
the use of validated measures. Limitations may include the fact 
that part of the sample answered to the questionnaire online 
and not face to face, and part answered to the questionnaire 
in class and not alone, and this may have influenced the 
answers provided. Moreover, this is an unpowered study, and 
no power analysis was conducted, since it is a pilot study. 

CONCLUSIONS

This study enlightened the need for further studies on 
FAD, which may be considered a construct in itself. These data 
call for further studies on FAD; however, at the same time, 
recognizing FAD as a possible nosographic construct helps 
at tailoring a more adapt diagnosis and treatment plan for 
patients affected by this condition. Moreover, further studies 
should try to determine the predictive factors which may play 
a crucial role in FAD behaviors, such as for example socio-
cultural stances. The two predictive factors of FAD behaviors 
that emerged in this study are the presence of an ED in relation 
to the restriction of food intake before drinking, and alcohol 
abuse, with alcohol abuse having a stronger relationship 
(than EDs) with FAD. Recognizing these predictive factors, 
especially in clinical contexts by healthcare professionals, 
could help developing early interventions that may prevent 
the onset of FAD. Surveys should focus on the local differences 
related to these phenomena. A more detailed comprehension 
of FAD is advisable, and a strict definition and standardized 
investigation methods should be developed. Further studies 
are also necessary in order to be more prepared to face the 
onset and the short and long-term consequences of these 
behaviors. 
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 ᴥ ABSTRACT. La presente ricerca si proponeva di studiare l’effetto della pratica a breve termine della Wechsler 

Intelligence Scales for Children - Quarta Edizione (WISC-IV) e di fornire valori soglia che consentano ai professionisti 

di valutare se esistono vere differenze nelle prestazioni individuali o se tali differenze siano dovute al caso. A 

un campione di 440 soggetti è stata somministrata la WISC-IV due volte con un intervallo medio di 30 giorni. I 

risultati mostrano che la pratica è più pronunciata quando si utilizzano i punteggi grezzi dei subtest rispetto a 

quelli ponderati. Sono stati ricavati dei valori soglia per valutare i cambiamenti significativi nei subtest e negli 

indici, consentendo così ai professionisti di valutare con maggiore precisione il significato clinico dei cambiamenti 

osservati durante una doppia somministrazione a breve termine della WISC-IV.

 ᴥ SUMMARY. One of the purposes of administering intelligence scales is to assess changes in cognitive functioning 

over time, from a few days to several years, to determine whether the examinee has progressed or regressed after 

treatment or other events. (e.g., an accident, a rehabilitation, etc.). The present research aimed to study the short-term 

practice effect of the Wechsler Intelligence Scales for Children – Fourth Edition and provide threshold values that allow 

practitioners to assess whether there are true differences in individual performance or whether these differences are due 

to chance. A sample of 440 subjects was administered the WISC-IV twice with an average interval of 30 days. The results 

show that practice is more pronounced when using raw subtest scores than when using weighted scores. Threshold 

values for assessing significant change in subtests and indices were obtained. For example, for the Full-Scale Intelligence 

Quotient, a difference between 6 and 27 IQ points between the first and second administration indicates a practice effect. 

Conversely, if the difference is equal to or less than 5 IQ points, then there was a decline, while if it is equal to or greater 

than 28 IQ points, there was an increase in performance not due to the practice effect. Therefore, these data should 

allow practitioners to more accurately assess the clinical significance of observed changes during a short-term dual 

administration.

Keywords: WISC-IV, Test-retest, Individual changes 

DOI: 10.26387/bpa.2022.00004
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INTRODUCTION

The first aim of administering one of the Wechsler 
intelligence scales (WPPSI-IV, WISC-IV, or WAIS-IV) is 
to assess an individual’s cognitive functioning based on 
observed performance. A second aim is to evaluate change 
in cognitive functioning over time, from a few days (short 
term) to several years (long term), to determine whether 
the examinee has progressed or regressed after treatment or 
other events (e.g., an accident, a rehabilitation, etc.). 

Intelligence is a psychological construct presumed to 
be relatively stable; thus, intelligence tests must produce 
similar scores from one time to another (Canivez & Watkins, 
1998; Conley, 1984; Deary, Pattie & Starr, 2013; Heilbronner 
et al., 2010; Hunt, 2010; Mackintosh, 1998; Moffitt, Caspi, 
Hakness & Silva, 1993; Reeve & Bonaccio, 2011; Revelle, 2010; 
Simonton, 2011; Strauss, Sherman & Spreen, 2006; Wright, 
2011). Accordingly, intelligence test scores were found to be 
relatively stable from childhood through adulthood (Chen & 
Siegler, 2000; Deary, Whalley, Lemmon, Crawford & Starr, 
2000; Johnson, Gow, Corley, Starr & Deary, 2010) for both 
average and above-average samples (Reeve & Bonaccio, 2011; 
Simonton, 2011). 

The information concerning the short-term test-retest 
stability of the Wechsler Intelligence Scale for Children 
(WISC; Wechsler, 1949), WISC-Revised (WISC-R; Wechsler, 
1974), WISC-Third Edition (WISC-III; Wechsler, 1991), 
and WISC-Fourth Edition (WISC-IV; Wechsler, 2003a; 
2003b) is available in their respective test manuals and has 
typically been conducted with nondisabled youths across 
retest intervals of fewer than 3 months. Likewise, there 
is extensive literature dealing with the stability of these 
WISC editions for a variety of test-retest intervals using 
healthy children, gifted children, and those with learning 
disabilities, attention deficit disorder, mental retardation, 
or other handicapping conditions (e.g., Anderson, Cronin 
& Kazmierski, 1989; Bauman, 1991; Canivez & Watkins, 
1998, 1999, 2001; Ellzey & Karnes, 1990; Truscott, Narrett 
& Smith, 1994). 

Most of these studies have indicated significant 
increases in verbal intelligence quotient (VIQ), performance 
intelligence quotient (PIQ), and full scale intelligence 
quotient (FSIQ) scores, with the largest increases in PIQ 
during short test-retest intervals (e.g., 30 days). The practice 
effects tend to disappear with longer retest intervals (e.g., 1-3 
years). Canivez and Watkins (1999) concluded that the FSIQ 

of the WISC-III is the only score that possesses sufficient 
stability for interpreting individual cases.

The Wechsler Intelligence Scale for Children – Fourth 
Edition (WISC-IV; Wechsler 2003a; 2003b; Wechsler, 2012) is 
currently used in Italy for clinical practice with children and 
adolescents. Because approximately 60% of the items in its 
core subtests are new or revised (Watkins, 2010), the internal 
consistency and test-retest reliability of the WISC-IV cannot 
be assumed to be equivalent to previous editions and must be 
studied again. 

The WISC-IV includes 10 core subtests (Bock design, 
Similarities, Digit span, Picture concepts, Coding, 
Vocabulary, Letter-number sequencing, Matrix reasoning, 
Comprehension and symbol search) and 5 supplemental 
subtests (Picture completion, Cancellation, Information, 
Arithmetic, and Word reasoning). The interpretation of 
the WISC-IV is mainly based on the full-scale intelligence 
quotient (FSIQ) and four index scores: the verbal 
comprehension index (VCI); the perceptual reasoning index 
(PRI); the working memory index (WMI); and the processing 
speed index (PSI). Two other indices, the general ability 
index (GAI) and the cognitive proficiency index (CPI), can 
be derived. 

The stability of the WISC-IV scores across time has 
been investigated in several studies, mainly with long time 
intervals. The only short-term reliability study dates back to 
the USA standardization of the WISC-IV (Wechsler, 2003b), 
in which 243 children (52.3% female and 47.7% male) were 
tested twice, with a time interval ranging from 13 to 63 
days (Mean = 32 days). Observing the results, the stability 
coefficients were satisfactory for the indices (from .80 to .90). 
Still, the short-term practice effects were observed with gains 
ranging from 2.1 points for the verbal comprehension index, 
to 7.1 points for processing speed index. On average, the 
increase was 5.6 points for the FSIQ. 

All the other studies were carried out with long time 
intervals for the second administration of WISC-IV and are 
briefly described in Table 1. Such studies showed that: subtest 
long-term stability coefficients were consistently lower 
than the short-term stability coefficients reported for the 
normative samples; the long test-retest reliability coefficients 
for the subtests were generally lower than the scores for the 
four indices and the FSIQ; the FSIQ exhibited a higher long-
term stability coefficient respect four WISC-IV indices. Some 
studies showed differences of 1-2 points in the subtest scores 
and up to 9-10 points in the four indices and FSIQ in a high 
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Table 1 – Summary of the long test-retest studies by the WISC-IV 

Authors Mean time 
interval

Sample and 
age at first 
administering

Results: test-
retest stability 
coefficients

Results: test-retest mean 
differences

Ryan, Glass & 
Bartels, 2010

11 months 43 elementary 
and middle 
school children 
(mean age = 7.77 
years, SD = 1.91)

Ranged from .54 
for the PSI to .88 
for the FSIQ. 

42% of the FSIQ scores increased 
by 5 or more points on retest.

Lander, 2010 36 months 131 students 
with a learning 
disability

Ranged from .52 
for the PSI to .65 
for the FSIQ. 

Watkins & Smith, 
2013

34 months 344 students 
aged 6,1 to 14,3 
years

They were .72, 
.76, .66, .65, 
and .82 for the 
VCI, PRI, WMI, 
PSI, and FSIQ 
respectively. 

The subtest scores did not differ 
by more than 1 point, and the 
index scores did not differ by 
more than 2 points. 44% of the 
students’ VCI, PRI, WMI, and PSI 
scores increased by 10 or more 
points.

Bartoi, Issner, 
Hetterscheidt, 
January, Kuentzel 
& Barnett, 2015

22 months 51 children aged 
8 to 16 years

Ranged from .58 
for the PSI to .86 
for the FSIQ. 

78.4% of the children had test-
retest differences up to 9 points 
for the FSIQ; similarly, 68.6%, 
56.9%, 54.9%, and 54.9% of the 
children increased up to 9 points 
for the VCI, PRI, WMI, and PSI, 
respectively.

Kieng, Kieng & 
Geistlich, 2017

21 months 277 children 
aged 7 to 12 
years

Ranged from .63 
for the WMI to 
.80 for the FSIQ.

Half of the subjects shift from one 
intelligence classification category 
to the higher category.

Okada, Kawasaki, 
Shinomiya, 
Hoshino, Ino, 
Sakai, ... & Niwa, 
2021

31 months 138 children with 
autism spectrum 
disorder (aged 
5,5 to 16,8 years) 

.83 for FSIQ, 
ranged from .62 
to .79 for the 
four WISC-IV 
indices.

The mean of the FSIQ and VCI 
scores increased by 3.4 and 4.6 
points in the second test.

percentages of the subjects tested. Some authors (Ryan, Glass 
& Bartels, 2010; Watkins & Smith, 2013) concluded that given 
this variability, it could not be assumed that the WISC-IV 
scores are consistent across long test-retest intervals. 

In summary, most research has focused on the study of 
long-term stability, while there are no short-term reliability 
studies except for the US WISC-IV standardization data. 

Therefore, assessing the clinical significance of changes in 
retest performance must be carefully considered for short 
intervals. The test-retest procedure (from a few weeks to 
several years) can be used to address this. Indeed, numerous 
studies have shown that performance on a second test is 
superior to performance on the first test (Estevis, Basso & 
Combs, 2012; Salthouse, 2014; Sherman, Brooks, Iverson, 
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Slick & Strauss, 2011). However, to determine whether the 
test-retest difference score represents a significant change, 
threshold values must be obtained with correction for the 
effect of practice, measurement error, and regression to the 
mean, as done in a paper by Lecerf, Kieng and Geistlich 
(2017) on the WISC-IV. 

If psychologists had instruments with perfect reliability, 
the performance observed on the test should be the same 
as that obtained on their retest. Nevertheless, no score of 
psychological measures has perfect reliability. Every test 
has a bias that makes it difficult to interpret the differences 
in observed scores between test and retest only in terms of 
cognitive functioning change. Therefore, determining if there 
has been a true change involves taking into account various 
psychometric phenomena, such as measurement error (i.e., 
the source of inaccuracies in test scores), and providing 
information about the reliability of test scores and practice 
effects, which reflect changes associated with repeated test 
administration. 

It is worth noting that assessing change requires 
distinguishing statistical significance from the clinical 
relevance of a test-retest difference score (Brooks, Sherman, 
Iverson, Slick & Strauss, 2011; Jacobson & Truax, 1991). The 
5% threshold (p<.05; for discussion Cohen, 1994; Reuchlin, 
1992) is regularly used in psychology to determine whether 
a difference is statistically significant. However, statistically 
significant differences in intelligence tests do not mean 
clinically significant ones. Differences are considered of 
clinical interest if they are rare in the population. For some 
authors, this corresponds to a difference observed in less 
than 5% of the population (Chelune, 2003), for others in less 
than 10% (Kaufman & Kaufman, 2008), still others in less 
than 15% (Sattler, 2008). In this paper, we will use the 10% 
threshold.

As stated above, intelligence is a psychological construct 
that is assumed to be stable; so intelligence tests should 
produce similar scores from one time to the other. However, 
test-retest stability is not only characteristic of the test but 
may vary depending on: the type of the sample assessed 
(e.g., clinical or healthy); the size of the sample, i.e., Charter 
(2003) recommends a minimum of 400 participants for test-
retest studies and Watson (2004) suggested a sample of at 
least 300, and possibly 400; the time interval between test 
and retest (short or long interval); the statistical methods 
used to calculate the reliability of the test-retest (e.g., Pearson 
correlation or intraclass correlations) and the practical effects 

(e.g., Cohen’s d, Anova, or reliable change index). Finally, 
the type of scores examined influences the test-retest results, 
e.g., in the study by Lemay and colleagues (Lemay, Bedard, 
Rouleau& Tremblay, 2004), the reliabilities of the raw score 
on the Wechsler’s scales were higher than the reliabilities 
assessed by demographically adjusted scores (i.e., scaled or 
weighted scores). Although the conversion from raw score 
to scaled score may be helpful to compare results gathered 
from different age groups, it also tends to induce a greater 
variability in the performance, limiting its usefulness in 
repeated administration, leading to a slight decrease in 
reliability (Lemay et al. 2004).

In the present paper, we studied the practice effect of 
repeated administration of the WISC-IV at a short time 
interval. We proposed threshold values to assess whether 
there are true differences in individual performance or 
whether these differences are due to chance. These threshold 
values are estimated using a sample of 440 subjects taking the 
WISC-IV twice. The threshold values reported here consider 
the effects of practice and measurement error. Therefore, these 
data allow practitioners to assess the clinical significance of 
observed changes more accurately during a short-term dual 
administration.

METHOD

Participants

We recruited 440 children and adolescents (219 girls and 
221 boys) equally distribuited into the 11 age groups from 6 
to 16 years of age reported in the WISC-IV manual. For each 
participant, biographical data and the education level of the 
parents were recorded according to four categories: primary, 
secondary, high school and university degree. As was done 
for the WISC-IV Italian standardization, the national data 
with which to compare the data of the present research 
were derived from estimates taken from a representative 
sample of the Italian population carried out on a sample of 
7977 households with a total of 19907 individuals (Census of 
Italy Bank, 2010). The distribution of the individuals by age, 
gender, and parents’ education is comparable to those of the 
above-mentioned survey. All of the children and adolescents 
examined had no previous psychological diagnosis and 
assessment, nor were they undergoing psychological 
treatment of any kind.
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Instrument

The Wechsler Intelligence Scale for Children – Fourth 
Edition (WISC-IV; Wechsler 2003a; 2003b) is one of the 
most frequently used tests to assess the general intellectual 
functioning of Italian-speaking children. The WISC-IV is 
an individually administered test of intelligence for children 
ages 6 years 0 months through 16 years 11 months. It includes 
10 core subtests (Bock design, Similarities, Digit span, Picture 
concepts, Coding, Vocabulary, Letter-number sequencing, 
Matrix reasoning, Comprehension and Symbol search) and 
5 supplemental subtests (Picture completion, Cancellation, 
Information, Arithmetic, and Word reasoning). Each subtest 
has a standardized mean of 10 and a standard deviation of 
3. The Italian WISC-IV was standardized on a nationally 
representative sample (N = 2200), closely approximating 
the 2010 database from the Census of Italy Bank (2010) 
on gender, parents’ socioeconomic status, and parents’ 
professional class. Currently, interpretation of the WISC-IV 
is mainly based on the full-scale intelligence quotient (FSIQ) 
and four index scores. The verbal comprehension index 
(VCI) is derived from the sum of Similarities, Vocabulary, 
and Comprehension scores; the perceptual reasoning index 
(PRI) from the sum of Block design, Picture concepts, and 
Matrix reasoning scores; the working memory index (WMI) 
from the sum of Digit span, and Letter-number sequencing 
scores; and the processing speed index (PSI) from the sum of 
Coding, and Symbol search scores. Two other Indices as the 
general ability index (GAI: the subtests are those of the VCI 
and PRI indices) and the cognitive proficiency index (CPI: 
the subtests are those of the WMI and PSI indices), can be 
derived. Finally, the FSIQ is obtained by adding the ten core 
subtest scores. 

To interpret the outcomes at the WISC-IV, the raw scores 
of the subtests are converted to age-weighted scores, and the 
sum of the age-weighted scores of the subtests belonging to 
the indices is converted to the standard point IQ. 

The reliability study of the Italian edition of the WISC-IV 
was mainly conducted through the split-half method, which 
is helpful in studying the homogeneity of the items composing 
the subtest. On the contrary, the reliability coefficients for 
3 of the 15 subtests (Coding, Symbol search, and Deletion) 
and 2 of the 7 process scores (random deletion strategy and 
structured deletion strategy) were calculated using test-retest 
method. The reliability of the composite scores was instead 
studied using Mosier’s (1943) formula.

The Italian WISC-IV standardization manual (Wechsler, 
2012) reported average reliability indices varying between .74 
for Symbol search and to .90 for Vocabulary, similar to the US 
edition values, which ranged between .79 for Symbol search 
and Cancellation to .90 for Letter-number sequencing. The 
average reliability of the four indices varied between .84 for 
the processing speed index to .94 for the verbal comprehension 
index in the Italian standardization sample; similarly, in the 
US edition, it varies between .88 for the processing speed 
index to .94 for the verbal comprehension index. Further, the 
average reliability of IQ was .96 in the Italian standardization 
and .97 in the US edition.

Procedure

Research participants were approached via primary and 
secondary schools in central Italy. Informed consent was 
requested from both parents and also information regarding 
any previous diagnoses and/or psychological treatment given 
to their children. 

Participants were individually administered all 15 
subtests of the Italian WISC-IV version twice, with test-retest 
intervals ranging from 17 to 38 days (M = 30; SD = 2.8 days).

Data analysis

– Practice effect of repeated administration with the 
WISC-IV. Cohen’s d is used to estimate the effect size of 
practice effects due to repeated administrations for raw 
and weighted scores, for subtests and total scores, and for 
indices and FSIQ. An effect size ≥.80 is considered as a 
large practice effect; .50-.79, medium; .20-.49, small; and 
<.20, trivial (Cohen, 1988).

– Reliable change index and threshold values for detecting 
decline or progression at the second evaluation. Several 
statistical procedures exist to assess the significance of 
changes in test-retest performance and to account for 
bias and error (Basso, Carona, Lowery & Axelrod, 2002; 
Brooks, Strauss, Sherman, Iverson & Slick, 2009; Estevis 
et al., 2012). In this paper, we use the method initially 
proposed by Jacobson and colleagues (Jacobson, Follette 
& Revenstrof, 1984; Jacobson & Truax, 1991) and revised 
by Chelune and colleagues (Chelune, Naugle, Lüders, 
Sedlak & Awad, 1993), which results in the calculation 
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of a reliable change index (RCI). This method provides 
threshold values determining the magnitude of test-retest 
changes required for significant differences (≤10%). The 
RCI is calculated using simple descriptive statistics: mean 
and standard deviation values of the test and retest scores 
and test-retest correlations (i.e., a reliability coefficient). 
For each individual, the test-retest difference score is 
calculated. If the test-retest difference is greater than 
the RCI, it is considered a significant difference, rarely 
observed in the population.
In calculating the RCI, we use the standard error of 

a difference (SEMdiff) formula. According to Chelune et 
al. (1993), SEMdiff considers that measurement errors are 
unlikely to be the same at test and retest administrations (and 
therefore, reliability could not be the same) and that there 
might be an effect of practice. Thus, modifying the original 
formula of Jacobson and Truax (1991), who assumed that 
the measurement errors were the same at test and retest and 
that there was no effect of practice, the formula proposed by 
Chelune et al. (1993) is: SEMdiff = Squared root [(SEMtest)

2 + 
(SEMretest)

2].
In this formula, the SEMtest is the standard error of 

measurement at the first evaluation (test), and the SEMretest is 
the standard error of measurement at the second evaluation 
(retest). The SEMdiff value is multiplied by 1.645 and 1.96 to 
obtain the 90% and 95% confidence intervals respectively. 
The SEMdiff value is 0 for a test with perfect reliability and 
stability; when reliability decreases, SEMdiff increases. 

In a later step, Chelune et al. (1993) incorporated practice 
effects (provided by the mean difference between test and 
retest) to identify threshold values for significant decline 
or progression at 90% respectively through the formulae: 
(SEMdiff (90%) - Practice effect) and (SEMdiff (90%) + Practice 
effect).

In summary, this SEMdiff procedure corrects the 
distribution of observed change scores by firstly taking into 
account measurement error and secondly taking into account 
the effects of the practice.

RESULTS

Examining Table 2 about the subtests, reveals a more 
pronounced practice effect for the raw subtest scores 
(Mean d = −.61) than for the weighted scores Mean d = −.50). 
More specifically, a small practice effect emerged for Letter-

number sequencing and Arithmetic subtests, and a large 
practice effect for Coding and Picture completion subtests. 
For all other subtests, the effect was medium.

Regarding the WISC-IV indices (see Table 3), the 
same effect was found for both the sum of weighted and 
standardized points (i.e., IQs), with the impact of practice 
ranging from .55 (medium) for the working memory index, 
to 1.39 (very large) for full-scale intelligence quotient.

Tables 4 and 5 show the SEMdiff values and thresholds 
at 90% and 95% confidence intervals for deciding whether a 
significant change in the direction of decline or progression 
has occurred at a second short-term administration.  

DISCUSSION AND CONCLUSION

Few studies have investigated the short-term stability of 
one of the most frequently used tests in the field of cognitive 
administration: the WISC-IV.

Given the distortions in psychological tests, particularly 
in intelligence scales, the mere difference between the scores 
observed on the examination and the retest cannot provide 
information on a possible change in cognitive functioning. 
The present study shows that correcting the test-retest 
difference scores for the effects of practice and measurement 
error present in the two administrations is crucial. 

Comment for the first results of the study on the effect 
of practice in a short-time test-retest WISC-IV with 440 
children is that this effect is stronger when using the raw 
scores of the subtests, which corresponding to the sums of 
corrected items, with respect to weighted scores that are age-
corrected scaled scores transformed using WISC-IV Italian 
norms; a result that confirms the research of Lemay et al. 
(2004). The explanation for this result lies in the continuity of 
the raw scores and the age-weighted scores classification: i.e., 
if a subject obtains a raw score of 8 on the first administration 
and a score of 10 on the second administration, the change 
is evident, but if the raw scores of 8 and 10 correspond to 
the same age-weighted score, no difference between test 
and retest will emerge. So, it may be more beneficial for the 
practitioners to assess changes in subtest by using the first 
type of scores (raw) than the second (weighted). 

A second reflection is on the threshold values found 
in the present study, which are higher than those found in 
the research by Lecerf et al. (2017) and Kieng et al. (Kieng, 
Rossier, Favez, Geistlich & Lecerf, 2015) resulting from the 
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Table 2 – Mean and SD for the early and late WISC-IV administration, and tests of mean differences, using 
raw and standard scores for the subtest (n = 440)

Test score Early administration Late administration Test of mean difference

M SD M SD t Diff. 
(or practice 

effect)

Cohen’s d

Subtest Raw scores

Block design 34.66 13.66 39.10 14.23 −14.19 −4.45 −.68

Similarities 20.60  7.60 22.35  7.73 −12.75 −1.76 −.61

Digit span 17.18  4.07 18.25  4.51 −10.89 −1.07 −.52

Picture concepts 16.07  4.04 17.58  4.03 −12.89 −1.51 −.61

Coding 52.57 14.85 58.56 15.86 −17.12 −5.99 −.82

Vocabulary 36.82  9.44 38.72  9.45 −11.51 −1.91 −.55

Letter−number sequencing 17.75  4.31 18.62  3.94  −8.92  −.88 −.43

Matrix reasoning 19.30  6.09 21.03  6.16 −13.07 −1.76 −.62

Comprehension 19.25  6.07 20.70  6.04 −12.05 −1.46 −.58

Symbol search 28.43  8.13 31.09  8.19 −11.34 −2.67 −.54

Picture completion 21.60  6.38 24.13  6.63 −19.10 −2.53 −.91

Cancellation 83.79 23.34 91.84 24.16 −14.44 −8.06 −.69

Information 18.27  4.83 19.22  5.11 −11.90  −.95 −.57

Arithmetic 22.84  5.57 23.64  5.34  −8.97  −.80 −.43

Word reasoning 13.63  3.46 14.67  3.60 −12.89 −1.04 −.61

Subtest Weigthed scores

Block design 10.71  3.01 11.88  2.84 −11.16 −1.17 −.53

Similarities 10.49  2.43 11.44  2.52 −11.38  −.95 −.54

Digit span 11.19  2.54 12.03  2.63  −9.99  −.84 −.48

Picture concepts 10.24  2.85 11.69  2.81 −12.29 −1.45 −.59

Coding 10.31  2.60 11.93  2.80 −15.55 −1.62 −.74

Vocabulary 10.53  2.31 11.18  2.37  −8.02  −.65 −.38

Letter−number sequencing 10.97  2.91 11.69  2.79  −6.94  −.73 −.33

Matrix reasoning 10.62  2.69 11.84  2.82 −11.99 −1.22 −.57

Comprehension  9.89  2.72 10.80  2.61 −10.06  −.91 −.48

Symbol search 11.18  3.26 12.54  3.25  −9.37 −1.36 −.45

Picture completion 10.10  2.95 11.64  2.93 −16.68 −1.54 −.79

Cancellation 10.89  2.75 12.50  4.35  −7.98 −1.61 −.38

Information 10.14  2.39 10.88  2.40  −8.84  −.73 −.42

Arithmetic 11.19  2.77 11.77  2.68  −6.65  −.58 −.32

Word reasoning 10.35  2.57 11.35  2.41 −11.10 −1.01 −.53

Note. All comparisons are significant at p<.00001. 
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Table 3 – Mean and SD for the early and late WISC-IV administration, and tests of mean differences, using 
the sum of weighted scores and standard scores (IQ) for indices (n = 440)

Test score Early administration Late administration Test of mean difference

M SD M SD t Diff.
(or practice 

effect)

Cohen’s d

Indices Sum of weighted scores

Verbal comprehension index  30.91  5.89  33.43  6.01 −14.86  −2.52  −.71

Perceptual reasoning index  31.57  6.14  35.40  6.31 −19.52  −3.83  −.93

Working memory index  22.15  4.72  23.72  4.69 −11.52  −1.57  −.55

Processing speed index  21.48  5.05  24.47  5.11 −15.52  −2.98  −.74

Full−scale IQ 106.11 14.56 117.41 15.18 −29.18 −11.30 −1.39

General ability index  62.42  9.83  68.83 10.25 −24.11  −6.41 −1.15

Cognitive proficiency index  43.58  7.35  48.12  7.53 −20.16  −4.54  −.96

Indices Standard scores (IQ)

Verbal comprehension index 101.81 11.80 106.85 12.02 −14.86  −5.04  −.71

Perceptual reasoning index 103.18 13.34 111.53 13.73 −19.54  −8.35  −.93

Working memory index 106.46 14.15 111.17 14.07 −11.52  −4.71  −.55

Processing speed index 104.36 14.94 113.13 14.97 −15.48  −8.77  −.74

Full−scale IQ 104.84 11.85 114.08 12.34 −29.36 −11.30 −1.40

General ability index 102.72 11.54 110.24 12.04 −24.11  −7.53 −1.15

Cognitive Proficiency Index 106.64 13.72 115.11 14.06 −20.16  −8.48  −.96

Note. All comparisons are significant at p<.00001. 
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Threshold values for significant changes in test-retest difference scores for the WISC-IV 

long-term (more than 1 year) WISC-IV test-retest studies, 
where the practice effects are lower.

In particular, Tables 4 and 5 show the SEMdiff values and 
thresholds for deciding whether a significant change in the 
direction of decline or progression has occurred at a second 
short-term administration. For example, if we administer 
the Block design subtest twice, a raw score difference 
between 9-16 points (for 90% confidence interval) indicates 
that there was only a practice effect between the first and 
second administrations; conversely, a difference less than 
or equal to 8 points indicates a decline in performance, 
whereas a difference greater than or equal to 17 indicates a 
progression or increase in the ability measured by the subtest. 
Similarly, thresholds for indices can be used. In particular, 
for the FSIQ (see the standard score in Table 5), a difference 
between 6 and 27 IQ points between the first and second 
administration indicates a practice effect. Conversely, if the 

difference is equal to or less than 5 IQ points, then there 
was a decline, while if it is equal to or greater than 28 IQ 
points, there was an increase in performance not due to the 
practice effect.

This study is not without limitations: the sample consists 
only of children with typical development. Test-retest studies 
should therefore be conducted on other cultural and clinical 
samples to assess the generalizability of the threshold values 
proposed here. Another limitation is that these methods 
assume practice effects are the same for all children, but 
studies have shown this is not the case. For example, children 
with better intellectual abilities tend to have more significant 
practice effects on the retest. Despite these limitations, the 
threshold values proposed here should help practitioners 
identify whether the changes observed in a short period 
are significant or not, i.e., present in less than 10% of the 
population with typical development.
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 ᴥ ABSTRACT. Lo scopo di questo lavoro è quello di analizzare il rapporto tra benessere psicologico, soddisfazione 

di vita, strategie di coping e stili di attaccamento ad un animale domestico nel personale infermieristico. 147 

infermieri hanno compilato un questionario, 79 dei quali erano proprietari di animali domestici. I  risultati di questo 

studio possono essere utili per comprendere l'impatto che la cura di un animale domestico può avere sulla vita 

personale e professionale, in particolare sulla percezione della qualità della vita e gestione degli eventi stressanti.

 ᴥ SUMMARY. The aim of this work was to analyse the relationship between psychological well-being, life satisfaction, 

optimism, coping strategies and attachment to a pet in nurses. Data from pet owners were compared with those from non-

pet owners working in the same health care facility. A self-reported questionnaire was used. 147 nurses completed the 

questionnaire, 79 of whom were pet owners. Overall, the results of this study show that the participants perceive a good 

quality of life, are satisfied with their work and life, and are optimistic about the future. Nurses with and without pets did 

not differ in perceived quality of life and life satisfaction between pet owners and non-pet owners. However, nurses who 

did not own a pet tended to use the coping strategy of emotional support more than pet owners. The findings contribute 

to a better understanding of how nurses who do and do not own a pet assess their quality of life, their satisfaction with life 

and work, and their coping with stressful events. In addition, the results of this study may be useful in learning first-hand 

about whether to get, care for, or keep a pet and the impact it may have on personal and professional lives.
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INTRODUCTION

Research on pet owners has shown that these individuals 
experience a variety of physical, psychological, and social 
benefits resulting from human-animal interactions (Aydin 
et al., 2012; Beetz, Uvnäs-Moberg, Julius & Kotrschal, 
2012; Polheber & Matchock, 2013; Shiloh, Sorek & Terkel, 
2003). At the same time, there are studies that have found 
either no significant relationship or an inverse relationship 
(Antonacopoulos & Pychyl, 2010; Wells, 2009; Wisdom, Saedi 
& Green, 2009). These inconsistent results could be due to a 
number of methodological differences and potential issues 
that make comparison difficult. These include sample size, 
homogeneous samples and vulnerable populations, different 
variables used to assess the human-animal interaction, and 
different measures used to assess the same constructs.

Much of the literature focuses on the benefits of human-
animal interaction for vulnerable populations, for example, 
psychiatric patients, hospitalised patients, and the elderly 
(Berget, Ekeberg & Braastad, 2008; Berget, Ekeberg, Pedersen 
& Braastad, 2011; Cole, Gawlinski, Steers & Kotlerman, 
2007; Colombo, Buono, Smania, Raviola & De Leo, 2006; 
Friedmann, Thomas, Cook, Tsai & Picot, 2007; Kramer, 
Friedmann & Bernstein, 2009; Pedersen, Martinsen, Berget 
& Braastad, 2012; Siegel, 1990, 2011; Villalta-Gil et al., 2009). 
Selecting samples from subgroups of the population, such as 
elderly residents of a nursing home, limits the generalizability 
and comparability of results. However, they provide greater 
insight into the direct effects of human-animal interaction 
in specific populations (Buckle, 2015; Friedmann & Gee, 
2019; Le Roux, Swart & Swart, 2014). In addition, there are 
a large number of questionnaires that measure a variety of 
different variables related to human-animal interaction, 
as well as a number of different ways to assess them. 
Anderson (2007) provides a comprehensive collection of 
different questionnaires that assess a variety of the same and 
different aspects of human-animal interaction. Some assess 
attachment, bonding, attitudes, behaviours toward animals, 
responsibilities toward pets, expectations of pets, and quality 
of life of pets. This makes it difficult to compare previous 
literature because different variables have been assessed.

A potential problem with research on pet ownership 
is that much of the research focuses on pet ownership and 
does not consider participants’ attachment or attitude toward 
the pet (Chur-Hansen, Peacock & Winefield, 2012). Not all 
pet owners necessarily have a close bond with their pet. The 

relationship can range from a dysfunctional relationship 
where people neglect or mistreat their pet to a very supportive, 
caring relationship (Anderson, Lord, Hill & McCune, 2015). 
Another possible explanation for these conflicting findings is 
that these benefits are not directly attributable to a specific 
cause. Benefits may be attributed to the support and comfort 
a person receives from their pet or therapy animal (Cohen, 
Gottlieb & Underwood, 2000). Benefits are also attributed to 
the satisfaction of an innate desire to connect with other living 
beings (Bjick, 2013; Fine & Beck, 2010). Another explanation 
could be due to the fact that not all pet owners necessarily 
have a close relationship with their pet or have a caregiving 
relationship that implies a decline in quality of life (Anderson 
et al., 2015). While research on HAIs is increasing, most 
of the literature focuses on the benefits of animal-assisted 
interaction (AAI) (Acquadro Maran et al., 2022; Buckle, 2015; 
Le Roux & Kemp, 2009; Le Roux et al., 2014; Lubbe & Scholtz, 
2013; Odendaal, 2000). There is still very little research on 
pet ownership and attachment in nurses (Black, Winefield 
& Chur-Hansen, 2011), their relation to life satisfaction 
and work outcomes (Stallter & Gustin, 2021). Research on 
veterinary staff, for example, has found that attachment to 
the pet is associated with lower job satisfaction (Black et al., 
2011). However, research conducted with subjects working in 
the health care sector has shown that “playing with the pet” is 
one of the most commonly used coping strategies to increase 
the workplace well-being (Chipas et al., 2012). Research on 
coping strategies to manage work-related stress points to the 
benefits of using multiple adaptive strategies that can impact 
increased perceptions of well-being, thus the caring for pets 
could be included in these strategies. 

Potential benefit for pet ownership

Previous research has found neurological evidence 
of HAI benefits (Handlin et al., 2011; Miller et al., 2009; 
Nagasawa, Kikusui, Onaka & Ohta, 2008; Odendaal, 2000; 
Odendaal & Meintjjies, 2003). In these studies, significant 
increases in pet owners’ oxytocin levels were found after 
interaction with a dog and, in general, interaction with a 
pet can produce positive changes in other hormones such as 
cortisol, B-endorphin, prolactin, and dopamine (Handlin et 
al., 2011). Also, the activity with pets has a positive impact. 
For example, walking dogs increased physical activity and has 
been associated with both physical (for example, reductions 
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in blood pressure, risk of obesity, and so on; Chandler et al., 
2017) and mental health (for example, higher life satisfaction 
and lower anxiety, and depression; Gilmour, 2007). Previous 
research has found that dog walkers are significantly more 
likely to achieve recommended activity levels than non-dog 
walkers and non-dog owners (Brown & Rhodes, 2006; Feng 
et al., 2014; Ham & Epping, 2006; Thorpe, Simonsick & Brach, 
2006). In a sample of older participants, dog owners were 
12% more active than non-dog owners (Feng et al., 2014). 
However, conflicting results were reported by Rijken and 
Beek (2011), in their investigation pet owners did not differ 
from non-pet owners in terms of physical health. Moreover, 
research examining loneliness and attachment to a pet has 
yielded conflicting results in both control group studies 
and surveys (Antonacopoulos & Pychy, 2010; Buckle, 2015; 
Wood, Giles-Corti, Bulsara & Bosch, 2007). In an Australian 
survey, non-pet owners were two times more likely to report 
being lonely than pet owners (Wood et al., 2007). In contrast, 
a Canadian study found no difference in loneliness scores 
between pet owners and non-pet owners (Antonacopoulos 
& Pychy, 2010). Loneliness is related with the ‘hopelessness’ 
that is the perception of loneliness as a constant state (Taube, 
Jakobsson, Midlöv & Kristensson., 2016). Aside from the 
physical and psychological benefits of HAI, pets have been 
found to be a source of social support (Kikusui, Winslow & 
Mori, 2006; Risley-Curtiss, 2010). Pets have been found to 
facilitate social interaction between strangers (Cutt, Giles-
Corti, Wood, Knuiman & Burke, 2008; Guéguen & Ciccotti, 
2008; Hill, Gaines & Wilson, 2008; Knight & Edwards, 2008; 
Lee, Shepley & Huang, 2009; Wood et al., 2007). Risley-
Curtiss (2010) suggested that pets provide us with social 
support because of the unconditional love and affection 
received from them and the needs to care for others.

Pet attachment

Humans are biologically predisposed to seek emotional 
connections with others who provide emotional and physical 
support (Bowlby, 1977). These emotional bonds are not 
limited to human relationships, but are also experienced in 
human-animal relationships (Beck, 2014). These emotional 
bonds, also referred to as pet bonds, are characterised by 
similar qualities to those experienced in human relationships, 
such as love, affection, support (Field, Orsini, Gavish & 
Packman, 2009; Noonan, 2008). One possible reason is that 

a pet’s love is unconditional, loyal, and free of judgement and 
pretence (McCune et al., 2014). Like children, pets depend on 
their caregiver to provide them with food, shelter, and mental 
stimulation. As a result, pet owners tend to assume a similar 
caregiving role for their pets (Bowlby, 1982; Mikulincer 
& Shaver, 2007). Pets have been repeatedly found to be 
considered part of the family (Adrian, Deliramich & Frueh, 
2009; Hunt & Padilla, 2006; Kaufman & Kaufman, 2006).

Chur-Hansen, Winefield and Beckwith (2009) found that 
the relationship between pet attachment and human health 
benefits (physical and psychological) is bell-shaped rather 
than linear. According to this hypothesis, pet owners with 
moderate attachment to their pet would achieve the most 
health benefits. It is suggested that an overly dependent 
relationship with a pet may lead to mental health problems. 
Conflicting results from Smolkovic et al. (Smolkovic, Fajfar 
& Mlinaric, 2012) and Winefield et al. (Winefield, Black 
& Le Roux, 2008) shown that adults had a non-significant 
relationship between attachment to a pet and social support. 
One possible explanation for these findings is that people who 
have problems with attachment to other people become more 
attached to their pets to compensate for the lack of social 
support (Kurdek, 2009; Smolkovic et al., 2012). Interesting, 
some studies have found a nonsignificant difference in 
attachment to pets between the sexes (Herzog, 2007; 2011; 
Prato-Previde, Fallani & Valsecchi, 2006).

Satisfaction with life and  
human-animal interaction

Bao and Schreer (2016) found that pet owners scored 
significantly higher on life satisfaction than non-pet 
owners. The same study found a non-significant difference 
in happiness, positive or negative emotions. Results from a 
large German study showed a positive relationship between 
attachment to a pet and life satisfaction (Luhmann & Kalitzki, 
2016). The researchers suggested that people who lack close 
human relationships may compensate by having a deep bond 
with their pet. Moreover, a strong attachment to a pet might 
lead the person to invest little time in other interpersonal 
relationships (Luhmann & Kalitzki, 2016). In contrast, a 
very large Canadian study found that pet ownership was 
negatively related to life satisfaction (Himsworth & Rock, 
2013). Mháistir (2013) collected data from a sample of Irish 
older adults recruited by a senior citizens’ organisation. The 
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researcher suggested that while the pets may have buffered 
their owners’ well-being, their financial worries negatively 
impacted their life satisfaction (Mháistir, 2013). Even more, 
some research suggested that life satisfaction does not differ 
between pet and non-pet owners (El-Alayli, Lystad, Webb, 
Hollingsworth & Ciolli, 2006; Ramirez & Hernandez, 2014). 
For example, in a sample of Mexican adults, a non-significant 
difference in life satisfaction was found between pet owners 
and non-pet owners (Ramirez & Hernandez, 2014). 

The purpose of this paper was to analyse the relationship 
between psychological well-being, life satisfaction, 
optimism, coping strategies, and pet attachment among 
nurses. Data from pet owners were compared with non-pet 
owners working in the same health care organization. It is 
hypothesized that those who have a pet will experience have 
higher well-being and satisfaction scores, less perceived 
hopelessness and use adaptive coping strategies (Hp1). Within 
subjects who have a pet, a comparison will be made between 
those who engage with the pets’ care in the first person, both 
in terms of satisfaction and attachment and those who do not 
engage with the pets’ care themselves. It is hypothesized that 
who engage with the pet’s care in the first person experienced 
less life satisfaction and high person substitution attachment 
(Hp2a) while who don’t engage in the first person experienced 
high life satisfaction and general attachment (Hp2b). About 
coping strategies, our expectation is to find no difference 
among who is engaged and who isn’t engaged with the pets’ 
care in the first person (Hp3). 

METHOD

Ethical statement and procedure

All ethical guidelines required for conducting research 
projects with human subjects were followed, including 
compliance with legal requirements in Italy. This research 
project was approved by the local ethics committee (prot. 
N. 14520-14/02/2020) After an initial meeting with the 
management of a healthcare facility located in North-western 
Italy, the questionnaire was distributed to 275 healthcare 
workers there. The cover sheet clearly explained the research 
objective, the voluntary nature of participation, the anonymity 
of the data, and the elaboration of the results. Thus, return of 
the questionnaires signified consent. The data were collected 
by two research assistants who had been previously trained 

by the researchers. Together with the questionnaire, each 
participant received an information letter and the consent 
form. It took approximately 20 minutes to complete the 
questionnaire. The request was to complete the questionnaire 
within 15 working days and drop it in a special box in the locker 
room. Respondents participated in the study voluntarily and 
received no compensation for their participation.

Measures

The Italian short version of the Psychological General 
Well Being Index – A (PGWBI-A) (Testa et al., 2016) was 
used to assess the perceived quality of life and psychological 
well-being. The PGWBI-A can be considered one of the first 
quality of life assessment instruments. To achieve greater 
acceptability, a short form reduced to six questions (one for 
each domain) was validated in 2016. The six questions cover 
the following domain: anxiety, depression, positive well-
being, self-control, general health, vitality. An increasing 
score, ranging from 0 to 30, or higher scores indicate better 
mental well-being.

The Brief COPE scale (Carver, 1997; Conti, 1999) was used 
to assess the coping strategies. Each strategy corresponds 
to a couple of questions, proposed in random order; the 
strategy to which assigned a higher score, from 2 to 8, will 
be the most frequently adopted. The choice to use this scale 
lies in the fact that the adoption of strategies adaptive, that is, 
constructive and functional, or, on the contrary, maladaptive, 
is considered an indicator of the level of psychological well-
being or malaise. The coping strategies proposed by the tool 
are the following: venting, denial, substance use, behavioural 
disengagement, active coping, positive reframing, 
planning, humour, acceptance, emotional support, religion, 
instrumental support, self-blame.

The Satisfaction with Life Scale (SWLS; Diener, Emmons, 
Larsen & Griffin, 1985) was used to assess the satisfaction 
for life and for work. The range goes from 10 to 70 (from 5 
to 35 for the two items); the degree of satisfaction is directly 
proportional to the total value obtained.

The Beck Hopelessness Scale (BHS; Iliceto & Fino, 2015) 
was used to assess the level of perceived optimism/pessimism 
for the future expectations. The scores range from 22 to 44. 
The score of 22 indicates that the individual is not pessimistic, 
while 44 corresponds to the highest level of pessimism 
towards the future.
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The Lexington Attachment to Pet Scale (LAPS) was used to 
assess the attachment of owners to their pets. This scale was 
developed by Johnson, Garrity and Stallones (1992) to assess 
people’s relationship with their pets by asking participants 
to indicate the extent to which they agree or disagree with 
statements such as “Quite often I confide in my pet”. The 
scale was composed by three subscales: general attachment 
(feelings of attachment to own pets), animal rights and welfare 
(view the pet’s role in the house), and people substituting 
(how central the pet is to their life). 

In the last part of the questionnaire socio-demographic 
data were collected, including information on the pets (type, 
possible health issue) and their primary care. 

Participants

147 nurses fill-out the questionnaire (response rate 
53.5%). Most part of them were female (113, 80.1%). On 
average, participants aged 42.28 years (range = 22-64 years, 
SD = 10.98). Most part of them were married (76, 53.9%), 50 
(35.5%) were single, 13 (9.1%) were separated or divorced, 2 
(1.4%) were widowed. 78 (55.3%) had one or more children 
(range 1-4). They have been working in the health care sector 
for 18.31 years on average (range = 1-41 years, SD = 12.70). 
In a week, they work on average 39.31 hours (range = 25-56 
hours, SD = 3.53).

Statistical analysis

Statistical analyses were performed using the statistical 
software SPSS, version 28. Descriptive measures (Means 
± SD) were calculated for all test variables for all groups 
of participants. t test was used to measure the differences 
between groups. Differences were considered statistically 
significant if p<.05. Correlations were calculated to examine 
the relationship between different attachment style, perceived 
quality of life, life and work satisfaction, pessimism/optimism 
and coping strategies for pet owners. 

RESULTS

79 nurses (53.7%) have a pet, which 61 of them take care in 
first person (77.2%). In 12 cases (15.2%), the pet needed special 

care, for example, because it suffered from diseases. The nurse 
owners of pets aged on average 43.49 years (SD = 10.94). Most 
part of them were married (40, 55.6%), 23 (31.9%) were single, 
7 (9.1%) were separated or divorced, 2 (2.8%) were widowed. 
45 (62.5%) had one or more children (range 1-4). They had on 
average 19.15 years of working experience (SD = 13.02) and 
working 38.97 hours per week (SD = 3.63). Nurse non-owners 
of pets aged on average 41.01 years (SD = 10.96), they had 17.41 
years of working experience (SD = 12.38) and working 39.68 
hours per week (SD = 3.42). Most part of them were married 
(36, 52.2%), 27 (39.1%) were single, 6 (8.6%) were separated 
or divorced. 33 (47.8%) had one or more children (range 1-4) 
(see Table 1).

About the attachment style, the correlation analysis 
shown that in pet owner general attachment and welfare 
and people substituting styles were significantly related 
with acceptance (respectively, r = .25, p = .035 and r = .34, 
p = .003) and negatively related to religion (respectively, 
r = −.23,  p =  .050 and r = −.26, p = .028) coping strategies. 
Animal rights was negatively related with emotional support 
(r = −.34, p = .004) coping strategy (see Table 2). 

About the attachment style in first person pets’ care, 
the correlation analysis shown that welfare and people 
substituting style was significantly related with acceptance 
(r = .27, p = .042) coping strategy while animal rights were 
negatively related with emotional support (r = −.35, p = .009). 
coping strategy. In not first-person pets’ care, general 
attachment style was negatively related with satisfaction for 
life (r = −.53, p = .035). Welfare and people substituting style 
was significantly related with acceptance (r = .53, p = .037) 
and negatively related to instrumental support (r = −.60,  
p = .014) coping strategies. 

DISCUSSION

The aim of this work was to analyse the relationship 
between perceived psychological well-being, life satisfaction, 
optimism, coping strategies and attachment to a pet in nurses. 
To this end, data from pet owners were compared with those 
from non-pet owners working in the same healthcare facility. 
Overall, the results of this study show that participants 
perceive a good quality of life, are satisfied with their work and 
life, and are optimistic about the future. It should be noted that 
the study was conducted before the pandemic, so the results 
should not be generalised and should be taken with caution.
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Table 1 – Perceived quality of life, life and work satisfaction, pessimism/optimism and coping strategies in pet 
owners and non-owners and attachment style in pet owners (N = 147)

Pet owner
n = 79
M (DS)

Not pet-owner
n = 68
M (DS) t p

PGWBI-A  9.49 (2.78)  9.06 (2.47)  −.972 n.s.

Brief COPE:

Self-distraction  4.46 (1.44)  4.19 (1.37) −1.136 n.s.

Active coping  6.76 (1.29)  6.42 (1.38) −1.528 n.s.

Denial  3.78 (1.45)  3.61 (1.31)  −.727 n.s.

Substance use  2.22 (.61)  2.13 (.48)  −.988 n.s.

Emotional support  4.40 (1.38)  4.88 (1.53) −1.963 .026

Instrumental support  5.22 (1.48)  5.52 (1.30) −1.272 n.s.

Disengagement  3.11 (1.38)  2.92 (1.09)  −.875 n.s.

Venting  5.01 (1.57)  4.90 (1.27)  −.478 n.s.

Positive reframing  5.99 (1.40)  5.74 (1.48) −1.108 n.s.

Humour  4.26 (1.49)  4.22 (1.30)  −.197 n.s.

Acceptance  6.25 (1.28)  6.14 (1.34)  −.477 n.s.

Religion  3.86 (1.87)  4.06 (1.88)  −.623 n.s.

Self-blame  5.90 (1.43)  6.03 (1.21)  −.565 n.s.

SWLS Life 23.51 (6.34) 25.14 (6.40) −1.523 n.s.

SWLF Work 18.06 (4.75) 18.75 (4.17)  −.926 n.s.

Hopelessness 24.29 (3.80) 24.29 (3.80) −1.361 n.s.

Attachment style:

General attachment 21.83 (6.44)

Welfare, people sub. 10.58 (5.47)

Animal rights 10.50 (1.85)
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Table 2 – Perceived quality of life, life and work satisfaction, pessimism/optimism, coping strategies and 
attachment style in pet owners engaged and not-engaged in first person in the pets’ care (N = 79)

First person pets’ care
n = 59
M (DS)

Not first-person pets’ care
n = 20
M (DS) t p

PGWBI-A 10 (2.80)  7.75 (1.81) −3.034 .002

Brief COPE:

Self-distraction  4.46 (1.50)  4.37 (1.26)  −.197 n.s.

Active coping  6.70 (1.32)  6.94 (1.18)  −.644 n.s.

Denial  3.67 (1.50)  4.06 (1.23)  −.964 n.s.

Substance use  2.28 (.67)  2.00 (.00) −1.655 n.s.

Emotional support  4.40 (1.38)  4.43 (1.36)  −.087 .026

Instrumental support  5.19 (1.40)  5.37 (1.75)  −.433 n.s.

Disengagement  3.09 (1.43)  3.19 (1.17)  −.256 n.s.

Venting  4.95 (1.56)  5.25 (1.57)  −.684 n.s.

Positive reframing  5.98 (1.40)  6.06 (1.44)  −.202 n.s.

Humour  4.35 (1.49)  3.88 (1.45) −1.132 n.s.

Acceptance  6.30 (1.16)  6.06 (1.61)  −.655 n.s.

Religion  3.98 (1.84)  3.38 (1.93) −1.156 n.s.

Self-blame  5.84 (1.45)  6.00 (1.41)  −.387 n.s.

SWLS Life 23.44 (6.82) 23.81 (4.08)  −.208 n.s.

SWLF Work 17.98 (4.75) 18.50 (4.77)  −.385 n.s.

Hopelessness 24.35 (3.82) 24.12 (3.72)  −.210 n.s.

Attachment style:

General attachment 21.96 (6.26) 21.13 (7.09)  −.461 n.s.

Welfare, people sub. 10.63 (5.46) 10.06 (5.67)  −.365 n.s.

Animal rights 10.54 (1.77) 10.19 (2.20)  −.673 n.s.
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The first hypothesis of our work was that pet owners would 
have higher well-being and satisfaction, lower perceived 
hopelessness, and a higher propensity to use adaptive coping 
strategies than non-pet owners. This hypothesis was not 
confirmed: we found a nonsignificant difference in perceived 
quality of life and life satisfaction between pet owners and 
non-pet owners (see Table 1). These results are consistent with 
those of Le Roux and Wright (2020), Mháistir (2013), El-Alayli 
et al. (2006), and Ramirez and Hernandez (2014), who also 
found a nonsignificant difference in life satisfaction between 
pet owners and non-pet owners. However, these results differ 
from those of Bao and Schreer (2016), and Luhmann and 
Kalitzki (2016), who found that pet owners have significantly 
higher life satisfaction than non-pet owners. As Le Roux and 
Wright (2020) noted, the positive impact of leisure activities 
is not necessarily associated with pet care (Kellert, 1993). 
Other activities, such as gardening or nature walks, could 
also have a calming effect. Furthermore, consistent with the 
buffer hypothesis of social support theory, the benefits of pet 
ownership could account for the lack of other affections.

Interestingly, we found that non-pet owners tended to 
use the coping strategy of emotional support more than pet 
owners. Emotional support is a strategy by which a person 
seeks empathy and understanding from others. For example, 
the person receives emotional support by telling someone 
who offers sympathy when they have received bad news. 
Consistent with social support theory, pets have been found 
to meet the social needs of people who care for them by acting 
as friends and providing unconditional love and acceptance 
(Hill et al., 2008; Nebbe, 2001). Thus, one possible explanation 
is that pet owners are less likely to need to rely on others in 
moments of discouragement. 

Among pet owners, attachment data indicated that 
general attachment was the most frequently reported general 
attachment style. These data are consistent with previous 
research, see for example Branson and colleagues (Branson, 
Boss, Cron & Turner, 2017). In addition, both the general 
attachment style and the welfare and people substituting 
styles were significantly related to acceptance and negatively 
related to religious coping strategies. Acceptance means 
acknowledging that something is the way it is, that it 
happened, and that it cannot be changed. Using this coping 
strategy can help prevent severe pain from escalating into 
suffering. Religion is a coping strategy that includes aspects 
of faith and spirituality understood as meaning, purpose, and 
hope (Damiano, Lucchetti & Peres, 2021) and is associated 

with a connection to nature, a life force, or god(s). In addition, 
animal rights were negatively related to emotional support, 
suggesting that there is less need to share emotions with 
others and that emotions may be better processed.

Among nurse pet owners, a comparison was made 
between those who cared for pets in the first person and 
those who did not care for pets in the first person. The second 
hypothesis was that those who provide first-person care 
for the pet will experience lower life satisfaction and high 
attachment to the surrogate, while those who do not provide 
first-person care will experience high life satisfaction and 
overall attachment. Contrary to what we expected, owners 
who cared for their pet in the first person experienced higher 
well-being than owners who did not care for their pet in the 
first person. One possible explanation could be that caring 
for pets is associated with more happiness and meaning 
compared to other activities (Kalenkoski & Korankye, 
2021). Regarding coping strategies, we expected to find no 
difference between those who engaged in first-person pet 
care and those who did not. Contrary to our expectation, the 
coping strategy of emotional support was more frequently 
reported by owners who did not engage in first-person care 
of their pet than by those who engaged in first-person care 
of their pet. A possible explanation could be the need to feel 
closer to others, to share emotions, and to receive support 
to cope with negative feelings at work. Regarding the 
attachment style, the results showed no difference between 
the pet owners who cared in the first person and those who 
did not care in the first person. However, the correlation 
analysis showed that general attachment style was negatively 
related to life satisfaction in non-first-person cared pets. In 
our opinion, this finding is very interesting and could be 
considered in future research to better understand how pet 
care might affect life satisfaction and perceived quality of 
life. The activities associated with caring for a pet are varied, 
such as cleaning the bedding, playing with the pet, having 
the pet do activities, taking the pet to the veterinarian. A 
more detailed examination of the activities that constitute 
pet care might be useful in understanding the types of 
activities that - in this working population - might influence 
perceived well-being. Another finding concerned the style 
of welfare and people substituting, which was significantly 
related to acceptance and negatively related to instrumental 
coping strategies. The use of instrumental support coping 
strategy is the tendency to rely on others for help in difficult 
situations. Thus, this could mean that these nurses try to 
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solve the difficult situation by themselves by accepting the 
situation as it is. 

This study has several limitations. First, this is a cross-
sectional study, so the results should not be generalised. 
The sample consisted of health professionals, a particular 
occupational group that is at higher risk of stress than other 
occupational groups (Bennett, Lowe, Matthews, Dourali & 
Tattersall, 2001; Foster, Roche, Giandinoto, Platania‐Phung & 
Furness, 2021). Second, we did not consider the marital status 
of animal owners and nonanimal owners. Due to the size of 
the sample, no in-depth analysis was performed. In further 
research, marital status could be taken into account, as was 
intended by Mháistir (2013) and Himsworth and Rock (2013). 
For example, Himsworth and Rock (2013) found an inverse 
relationship between pet ownership and life satisfaction, but 
not among those who were divorced and lived alone. Third, 
work-related stress was not examined. Future research could 
examine perceived stress among pet owners and non-pet 
owners, taking into account the contrasting results of the 
studies by McConnell and colleagues (McConnell, Brown, 
Shoda, Stayton & Martin, 2011) and Ramirez and Hernandez 
(2014), for example. In addition, the study was conducted 
before the pandemic. As Applebaum and colleagues noted 
(Applebaum, Tomlinson, Matijczak, McDonald & Zsembik, 
2020) pet owners had difficulty meeting the needs of the 
behavioural pet during the pandemic, which could impact 
the owners’ personal and professional quality (for example, 
the pet could interrupt work from home). A qualitative study 

could be used to examine perceived quality of life, job and 
life satisfaction, and attachment during the pandemic to gain 
a deeper understanding of the impact of forced home living 
among pet owners.

To optimize future implementation of programs and 
proposals for coping strategies to increase perceived quality 
of life, further research is needed to assess the individual and 
organizational factors that influence well-being. From an 
organizational perspective, facilities that promote activities 
that have a calming effect could have a positive impact on 
organizational climate. A review of facilities that have been 
used successfully in various healthcare settings or other 
organizations could be helpful in planning opportunities for 
nurses in their workplace. Future work could also explore 
the feasibility of implementing animal-assisted therapy 
programs for staff in facilities that do not currently have 
such programs for patients, the factors that contribute to the 
positive impact of the program on aspects of staff well-being, 
and how to optimize the impact. 

Despite its limitations, this pilot study provides 
implications for professional practice and HRM in healthcare 
organizations. Indeed, the results contribute to a better 
understanding of how nurses who do or do not own a pet 
assess their quality of life, their satisfaction with life and 
work, and their coping with stressful events. The results of 
this study may be useful in gaining first-hand knowledge 
about whether or not to get, care for, or keep a pet and the 
impact this may have on one’s personal and professional life.
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 ᴥ ABSTRACT. Una delle misure di chiamata professionale più utilizzate in letteratura è il Calling and Vocation 

Questionnaire (CVQ). In questo articolo si presenta la validazione di una versione breve in italiano dello strumento, 

svolta su un ampio campione di studenti universitari (N = 5886). Le analisi confermano la struttura fattoriale originale 

a sei fattori e supportano l’invarianza della scala nel tempo, fra i generi e fra le diverse discipline di studio. I punteggi 

presentano buona attendibilità e validità convergente. Il CVQ-I risulta quindi un valido strumento di misura della 

chiamata professionale, che può essere adottato per la conduzione di ricerche cross-culturali e longitudinali. 

 ᴥ SUMMARY. The Calling and Vocation Questionnaire (CVQ) is one of the most widely used multidimensional scales of 

career calling. We developed a short version of the CVQ in Italian (CVQ-I) and investigated its validity in a large sample 

of college students (N = 5886). Confirmatory factor analyzes supported a six-factor structure, which was shown to be 

invariant over time, gender, and study domains using multi-group measurement invariance analyzes. Scale scores were 

found to possess adequate internal consistency and convergent validity. These results demonstrate validity for the use 

of the CVQ-I in cross-cultural and longitudinal research and interventions.
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INTRODUCTION

People may feel called to a particular profession, while 
others may see work as an instrument to gain power or 
money. Calling has been defined as an attitude toward work 
and as a consuming and meaningful passion (Thompson & 
Bunderson, 2019). According to the most cited definition, 
calling is a transcendent summons to approach a life role 
perceived as meaningful and oriented toward helping 
others (Dik & Duffy, 2009). Dik and Duffy (2009) suggested 
that people can perceive that they currently have a calling, 
whereas others may be actively looking for a calling but do 
not currently have one. Therefore, their conceptualization 
of calling distinguished between two states: the ‘presence 
of ’ and the ‘search for’ a calling. Although agreement on 
its definition is still missing, research has been growing 
and studies have provided clear evidence that perceiving 
work as a calling contributes to improving the well-being of 
both individuals and organizations (Duffy, Dik, Douglass, 
England & Velez, 2018). Calling has been mainly studied 
with samples from the United States, and more intercultural 
research on calling has recently been advocated (Thompson 
& Bunderson, 2019). 

This paper proposes a step forward in this direction by 
presenting the Italian validation of a short form of the most 
widely used multidimensional measure of calling: the Calling 
and Vocation Questionnaire (CVQ; Dik, Eldridge, Steger & 
Duffy, 2012). The CVQ is based on the definition of calling 
proposed by Dik and Duffy (2009). Although other measures 
of calling have been proposed, the CVQ possess the largest 
empirical evidence, distinguishes between having and 
searching for a calling, and its conceptual model is the basis 
of an influential theory on calling (WCT; Duffy et al., 2018). 
This paper also presents the first measurement invariance 
analysis of the CVQ scores across gender, domain, and time. 
Establishing measurement invariance allows researchers to 
interpret comparisons between groups as true differences 
in calling and not as a measurement artifact. Evidence of 
longitudinal invariance would support the utility of CVQ in 
monitoring changes in calling over time and across different 
stages of individuals’ life and career. 

The CVQ consists of 24 items divided into six subscales: 
Presence of - and the Search for - Transcendent summons 
(apresence  =  .85, asearch  =  .86; test-rest: rpresence  =  .67, 
rsearch  =  .62), Presence of - and the Search for - Purposeful 
work (apresence  =  .88, asearch  =  .88; test-rest: rpresence  =  .63, 

rsearch  =  .60), Presence of - and the Search for - Prosocial 
orientation (apresence  =  .88, asearch  =  .92; test-rest: 
rpresence = .66, rsearch = .67). Dik et al. (2012) presented evidence 
of good overall reliability (apresence =  .89, asearch =  .90; test-
rest: rpresence = .75, rsearch = .67), convergent and discriminant 
validity. The presence and search scores correlated more 
strongly with each other than with less conceptually similar 
criterion variables (career decision self-efficacy, life satisfaction, 
intrinsic and extrinsic work motivation, work hope, prosocial 
work motivation, and meaning in life) suggesting convergent 
and discriminant validity (Dik et al., 2012).

METHODS

Participants and procedure

Data were collected by means of a non-experimental 
three-wave online survey with a 12-month time lag. The 
dataset is composed of 5886 Italian college students enrolled 
in 24 different programs; 1700 participated in the second data 
collection (T2) and 881 in the third data collection (T3). There 
were 36.2% males (1954 out of 5391) and 63.8% females, with 
a mean age of 23.37 (SD = 5.39). Participants’ age at T1 ranged 
between 18 and 69. The full list of items and their English 
translation is provided here: https://osf.io/5hdv3/?view_
only=7316855961d240a5820882014e946c54

Measures

– Calling and Vocation Questionnaire. To develop a short 
version of the CVQ, we retained the items that cover the 
key facets of the construct and showed the highest loadings 
on their respective factors (Dik et al., 2012, p. 250). The 
scale examined in this study consists of 18 items (3 items 
per facet) rated on a scale of 1-4, with 1 being ‘not at all 
true for me’ and 4 being ‘totally true for me’. The wording 
of the items was adapted for a sample of college students. 
We asked them to evaluate their calling towards their 
major (presence of a calling) and their future professional 
career (search for a calling). Examples of items include: 
“I am pursuing this line of study because I believe I have 
been called to do so” and “I’m searching for my career 
calling”, respectively measuring presence of and search for 
a transcendent summons. 
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– Calling as passion. The scale developed by Dobrow and 
Tosti-Kharas (2011) was administered as an alternative 
measure of calling. This scale measures calling as “a 
consuming, meaningful passion people experience 
toward a domain” (Dobrow & Tosti-Kharas, 2011, p. 
1005). Items were answered on a 7-point likert scale with 
1 being ‘strongly disagree’ and 7 being ‘strongly agree’. The 
original scale demonstrated high internal consistency 
(a>.88 across samples) and moderate stability in the 
short and long term (at 2 months, 3.5 and 7 years). 
The measure has good convergent and discriminant 
validity. Exploratory and confirmatory factor analyzes 
supported a one-dimensional structure that accounts for 
approximately 50% of the overall variance. The reliability 
of scale scores for the current study was a = .90. A single 
factor CFA model provided a good fit to the present data: 
c2 (df = 49) = 1972.73, p<.001, CFI = .95, RMSEA = .08, 
SRMR = .04. 

– Job, career, and calling work orientations. To assess 
individuals’ job, career, and calling work orientations 
we used three single items developed by Wrzesniewski, 
McCauley, Rozin and Schwartz (1997). Respondents 
were presented with three paragraphs describing three 
different workers: 1) a worker with a job orientation who 
was interested mainly in monetary compensation and 
was motivated by extrinsic incentives; 2) a worker with 
a career orientation who was interested in gaining power 
and achievement; 3) a worker with a calling orientation 
who works for the sense of fulfillment that job brings to 
him/her. Participants were asked to read the paragraphs 
and then rate the degree to which they identified with 
each of the three workers (exemplifying job, career, and 
calling work orientations). The three items were rated on 
a scale from 1, being ‘not at all similar’, to 4, being ‘totally 
similar’. Validity of the three single items was established 
by Wrzesniewski et al. (1997) by correlating the scores 
at these three single items with the scores obtained at 18 
true/false items that were developed to measure the three 
orientations. For instance, the single-item calling work 
orientation score correlated on average .41 with six true-
false calling items and −.38 with seven true-false job items 
(Wrzesniewski et al., 1997). In addition, respondents who 
see their work as a calling ranked their job as relatively 
more important in comparison to hobbies and friends, and 
were more satisfied in job and life than respondents who 
see their work as a job or a career. 

– Single item measure of calling. We assessed the presence of 
a calling with a yes-no question (“Do you have a calling?”) 
and the extent to which participants perceive a calling in 
their life with the single item “How much do you feel a 
vocation for a specific line of study/work?” answered on 
a 4-point likert scale with 1 being ‘not at all’ and 4 being 
‘extremely’.

– The Integrated Calling Scale (ICS) developed by Dobrow 
and Tosti-Kharas (2011) was administered as an alternative 
measure of calling.

RESULTS

Confirmatory factor analysis

The factor structure of the scale was assessed using three 
nested CFA models estimated in MPlus 7.0. Fit statistics were 
evaluated as acceptable on the basis of the following criteria: 
CFI≥.90; RMSEA≤.08; SRMR≤.10 (Brown, 2015). In the first 
model, all items are loaded onto a single factor of calling. The 
second is a two-factor model in which the nine presences of 
calling items loaded on a global “presence of calling” factor, 
and the remaining nine items, measuring “search for a calling”, 
loaded on a second latent factor. Finally, a six-factor model was 
estimated representing the presence of and search for the three 
dimensions of calling. Fit indexes are reported in Table 1. 

Model comparisons suggest that the six-factor solution 
fits the data better than all other models. Item loadings were 
all above .53. See Figure 1 for a graphic representation of the 
final CFA model. The correlations between the presence and 
search components of calling are similar to those observed in 
Dik et al. (2012) and are reported in Table 2.

Measurement invariance

Configural (equivalence of model form), metric 
(equivalence of factor loadings), scalar (equivalence of 
item intercepts) and strict (equivalence of item residuals) 
measurement invariance were evaluated across time, gender, 
and study domain. A change between the more constraint 
and the less constraint models ≤−.010 in CFI, supplemented 
by a change ≥.015 in RMSEA or a change ≥.010 in SRMR were 
used as indicators of noninvariance (Chen, 2007). The results 
of the nested model comparisons are reported in Table 3.



Experiences & Tools44

294• BPA A. Dalla Rosa, M. Vianello, R.D. Duffy

The fit of the configural invariance model was adequate in 
T1 (N = 5626), T2 (N = 1699) and T3 (N = 878), which means 
that the basic organization of the structure (the same loading 
pattern) is supported on all measurement occasions, c2

(974)  = 
5424.55, CFI = .94, RMSEA = .027, 95% CI [.027, .028], SRMR = 
.049. The model with constrained loadings (metric invariance) 
fit the data equally well than the configural model; hence each 
item contributes to its corresponding latent construct to a 
similar degree across waves. Models testing the invariance 
of item intercept (scalar invariance) fit the data equally well 
as the previous, less parsimonious, metric invariance model. 
Hence, we can assume that mean differences in the latent 
construct capture all mean differences in the shared variance 
of the items. Equity constraints on indicators error variances 
(strict invariance) produced a slight loss in fit in term of CFI, 
based on the highest modification index, the error variance 
of item TrS_Search2 (“I yearn for a sense of calling in my 
professional career”) was found to be non-invariant (larger 
at Time 1 than at Time 2 and 3). Partial strict invariance was 
obtained by freely estimating the variance of the item. Hence, 
the variance of the items that are not shared with the factor 
and the error variance (measurement error) are similar over 
time for all items except one. 

Using the same procedure, the model was evaluated for 
invariance between genders. Models estimated in the female 
(N = 3431) and male (N = 1947) subsamples at T1 showed 
an acceptable fit to the data, which supported configural 
invariance, c2

(240) = 3597.06, CFI = .92, RMSEA = .072, 95% 

CI [.07, .07], SRMR = .07. Models testing the invariance of 
loadings, item intercepts, and error variances fit the data 
equally well as previous, less parsimonious models. Hence, 
we can assume that they are all invariant between men and 
women.

Finally, we tested the measurement invariance of the 
model across study domains composed of more than 300 
participants, specifically: Economy (N = 475), Engineering 
(N  =  702), Education (N  =  410), Psychology (N = 644), 
Art (N  =  331), and Medical Science (N  =  595). The fit of 
the configural invariance model was acceptable: c2

(720) 
= 2817.43, CFI = .91, RMSEA = .07, 95% CI [.07, .08], 
SRMR  =  .07. Models testing the invariance of loadings fit 
the data equally well as the previous, less parsimonious 
model. The equality constraints on the indicator intercepts 
produced a slight loss of fit in terms of CFI. Based on the 
highest modification index, TrS_Search2 item (“I yearn for 
a sense of calling in my professional career”) intercept was 
found to be non-invariant and the equality constraint was 
released. The intercept is slightly higher in the educational 
(2.71) and art (2.62) domains than in the engineering domain 
(2.35). Comparison of subgroup Search -Transcendent 
Summon means might be biased and should be interpreted 
considering the non-invariance of this item. The model with 
equality constraints on error variances (strict) fits the data 
equally well as the partial-scalar model. Loadings, intercept 
(except for one) and error variances are all invariant across 
study domains. 

Table 1 – Fit indexes of alternative first-order factor models

Number of factors c2 df CFI RMSEA 95% CI SRMR

1 21958.87 135 .50 .17 [.168; .17] .13

2 20889.03 134 .53 .17 [.16; .17] .13

6  3668.74 120 .92 .07 [.07; .08] .07

Legenda. df = degree of freedom; CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; SRMR = 
Standardized Root Mean Square Residual.
Note. N = 5626. 
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Figure 1 – The CFA measurement model
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Internal consistency and convergent 
validity

Table 2 reports the internal consistencies of the six 
CVQ-I subscales and Table 4 their intercorrelations and 
correlations with two alternative measures of calling, career, 
and job orientations. Internal consistencies, evaluated with 
Cronbach’s alpha and McDonald’s omega, of the scale scores 
were higher than .71. The three presence of calling factors had 
stronger relations with the single item measure of having a 
calling and the ICS than the three search for a calling factors. 
The strongest relations were between alternative measures 
of calling with the presence of transcendent summons and 
purposeful work. 

Calling orientation toward work was positively related to 
the six CVQ factors (except for the non-significant correlation 
with search for transcendent summons), whereas job and 
career orientation were negatively or weakly related to the 
CVQ scale scores. 

To provide further evidence of validity, we compared the 
means of all dimensions of calling between students who 
reported having (vs. not) a calling in life. Students with a 

calling scored higher than students who declared they do not 
have a calling, in all dimensions of presence and search for a 
calling (t-tests were significant at p<.001, effect size greater 
than d = .32), except for search for transcendent summons, 
which was higher in students who declared not having a 
calling (t = −5.80, d = −.22).

CONCLUSIONS

This is the first study to examine the factor structure of an 
Italian version of the CVQ. The results of the CFA conducted 
on a sample of college students identified a six-factor model 
that was found to have good internal consistency. The high 
correlation between the search and presence of prosocial 
orientation (.83) and purposeful work (.66) indicates a 
potential overlap between the presence of and search for a 
calling components that might complicate the interpretation 
of the corresponding test scores. A similar overlap between 
those calling components was observed in the original 
validation study (Dik et al., 2012), in which the correlations 
between the presence of and search for purposeful work 

Table 2 – Estimates of relations among the six latent factors model from confirmatory factor analyses and 
internal reliabilities of scale scores

1 2 3 4 5 6

1 Transcendent summons - Presence .85, .86

2 Transcendent summons - Search .03 .75, .75

3 Purposeful work - Presence .38 .07 .71, .71

4 Purposeful work - Search .38 .43 .66 .76, .77

5 Prosocial orientation - Presence .39 .05 .36 .36 .81, .81

6 Prosocial orientation - Search .32 .14 .25 .39 .83 .85, .85

Note. N = 5626. All coefficients are statistically different from zero (p<.001). Cronbach’s alpha and McDonald’s omega (in this 
order) are reported on the main diagonal.
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Table 3 – Model fit comparisons for measurement invariance tests by time, gender and study domain

Model Δc2 Δdf ΔCFI ΔRMSEA ΔSRMR

Time a

Metric  270.99 20 −.004 −.001 .002

Scalar  303.42 20 −.004 −.00 .00

Strict 1290.94 32 −.018 −.00 .007

Partial Strict b  749.49 30 −.01 <.001 .005

Gender

Metric   35.78 12 −.001 −.001 .001

Scalar   96.61 12 −.002 −.00 .00

Strict  136.97 18 −.002 −.001 .002

Study domain

Metric  158.52 60 −.004 −.001 .006

Scalar  321.34 60 −.011 −.002 .003

Partial scalar c  254.05 55 −.008 −.001 .002

Strict  198.14 85 −.004 −.002 .005

Legenda. df = degree of freedom; CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation;  
SRMR = Standardized Root Mean Square Residual.
Note. Models were compared with the previous and less parsimonious invariance model (Metric vs Configural, Scalar vs Metric, 
and Strict vs Scalar). All chi-square difference tests are significant at p<.001. The means of the latent factors were constrained to 
zero to achieve identification in the configural and metric invariance models. In the scalar invariance models, latent means were set 
at 0 at T1, in the female subsample and in the psychology subsample.
a The two items were modified at T2 and T3 (TrS_2, Pro_3) and were set as missing in the longitudinal invariance analysis. Presence 
of transcendent summons and prosocial orientation at T2 and T3 were saturated by two items instead of three. 
b Partial strict invariance was reached, releasing the equality constraint on the error variance of the TrS_Search2 observed variable.
c Partial scalar invariance was reached releasing the equality constraint on the intercept of the TrS_Search2 observed variable.
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ranged between .71 and .79, and the correlations between 
the presence of and search for prosocial orientation ranged 
between.78 and .84. College students are in the middle 
of their career self-exploration and discernment, and the 
development of their calling is an ongoing process. Students 
can have a calling and perceive a prosocial and meaningful 
purpose in their study domain, but they might also keep 
seeking for other meaning and value in their academic 
and professional career. The high correlations between the 
presence and search for these two components of calling 
might be a feature of our sample, perhaps generalizable to 
other people who are at the very beginning of the process of 
building a career.

In addition to examining the factor structure of the scale 
and the reliability of the scores, we examined its measurement 
invariance. The scale was found to be invariant across gender 
and partially invariant across time and study domain. The 
measurement and structural invariance of the model across 
gender and study domain is crucial for the study of calling 
because it indicates that the measurement model of the latent 
calling construct, the composite score of the six factors, 

and the correlations among them can be compared in both 
sexes and across study domains. These results strengthen 
the validity of CVQ in settings where the heterogeneity of 
the population is substantial. To precisely measure the true 
change and inter-individual differences in career calling, it 
is critical to examine if the CVQ consistently measures the 
same construct over time. To our knowledge, this is the first 
study to examine the longitudinal invariance of CVQ. In our 
study, we found support for the measurement and structural 
invariance of the CVQ over time. Therefore, changes in 
CVQ scores over time reflect true changes in the underlying 
latent constructs rather than changes in the measurement 
properties of the scale.

Finally, the scale was found to possess adequate 
convergent validity supported by positive and moderate 
to strong relations between CVQ scores with alternative 
measures of calling. Correlations between CVQ presence 
subscales and alternative measures of calling were stronger 
than with CVQ search subscales, which is reasonable 
given that the alternative measure of calling we adopted is 
conceptually more similar to the presence of calling rather 

Table 4 – Correlations among CVQ-I scores and measures of calling, job, and career orientations 

Single item ICS Calling or. Job or. Career or.

Transcendent summons - Presence .43** −.40** −.23** −.13** −.11**

Purposeful work - Presence .34** −.51** −.33** −.24** −.03*

Prosocial orientation - Presence .24** −.30** −.27** −.18** −.12**

Transcendent summons - Search .01 −.02 −.02 −.09** −.08**

Purposeful work - Search .25** −.31** −.24** −.14** −.03*

Prosocial orientation - Search .19** −.25** −.24** −.13** −.08**

Legenda. ICS = Integrated Calling Scale developed by Dobrow & Tosti-Kharas (2011).
Note. N = 5886. 
** p<.001; * p<.05
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than the experience of searching for a calling. In addition, we 
observed mean differences at the level of the five dimensions 
of calling between people with internal summons compared 
to people who experience an external summons.

A limitation of the current study regards the use of a 
sample of college students. We cannot assume that adult 
workers approach the construct in the same way as college 
students do. Future researchers are encouraged to examine 
the validity of the CVQ-I in samples of Italian adult workers.

The current study suggests that CVQ is a reliable 
instrument that can be applied in the Italian student 
population. The multidimensional structure of the scale 

allows researchers and practitioners to analyze at a fine-
grained level the relations between components of calling and 
other variables. For instance, practitioners can investigate 
whether individuals experience their calling more as a 
transcendent summons or as a purposeful work. Composite 
scores can be compared over time and across gender without 
specific adjustments.

This research has been supported by a Departmental Grant (VIAN_
AFAR18_01) awarded to the second author. 
The authors would like to apply for the Open Data Badges. The dataset 
analyzed during the current study are available in the Open Science 
Framework repository at the following link: https://osf.io/v56du/?view_
only=7316855961d240a5820882014e946c54. 
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 ᴥ ABSTRACT. La Job Satisfaction Scale di Warr, Cook e Wall (1979) è ampiamente utilizzata negli studi di psicologia 

dell’organizzazione ma la struttura fattoriale non è stata sufficientemente esplorata. Il presente studio, composto da 

632 partecipanti, si propone di analizzare l’adattamento di questa scala alla lingua portoghese. L'analisi fattoriale 

confermativa supporta un modello gerarchico a tre fattori di soddisfazione lavorativa, in termini di coefficienti di 

adeguatezza del modello. Disporre di uno strumento validato in lingua portoghese ne consente un uso molto diffuso.

 ᴥ SUMMARY. The Job Satisfaction Scale of Warr, Cook and Wall (1979) is widely used in studies within the scope of 

organizational psychology. However, the factor structure was not sufficiently explored (solutions: one factor, two factors, 

three factors). The present study aims to analyse the adaptation of this scale to the Portuguese language. The sample 

of the present study consists of 632 participants. Confirmatory factor analysis supports a hierarchical model of three 

factors of job satisfaction, in terms of adequacy coefficients of the model. The results support the use three factor model. 

Job satisfaction is widely important concept commonly used by investigators in different scientific areas. It’s important 

to have a very used questionnaire available in Portuguese language, that could be practically used by Portuguese native 

speakers. A way to empirically have a real notion of job satisfaction levels of the employees is measuring it; having a 

validated instrument allow its use in Portuguese language.  

Keywords: Professional satisfaction, Validation, Factorial structure, Psychometric
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INTRODUCTION

Professional satisfaction is one of the most studied 
concepts in the field of organizational behavior since it is 
one of the most important human results of the work. Some 
studies pointed out a strong connection between being 
satisfied at work and performance (Bota, 2013; Gu & Siu, 
2009; Wening & Choerudin, 2015). In other ways, there are 
studies in which no significant relationship was apparent 
(Mohr & Puck, 2007). Theoretical and practical studies 
have not guaranteed an unambiguous answer to the nature 
and strength of the connection between job satisfaction 
and organizational performance (Bakotic, 2016). Although, 
organizations with more satisfied employees tended to be 
more effective than organizations with dissatisfied employees 
(Ostroff, 1992). So, the real importance of professional 
satisfaction is reiterated empirically, as well as the relevance 
of its relation (antecedent or result) to other concepts, 
namely absenteeism (Schaumberg, & Flynn, 2017), turnover 
(Lusine, Jianfang, Jingjing & Thomas, 2017; Romeo, Yepes-
Baldó & Lins, 2020; Sainju, Hartwell & Edwards, 2021), 
organizational citizenship behaviors (Lavi & Littman-
Ovadia, 2017; Saxena, Tomar & Tomar, 2019), physical and 
mental health of the worker (burnout, self-esteem, anxiety, 
depression) (Faragher, Cass & Cooper, 2005; Kim, Ra, Park & 
Kwon, 2017), organizational commitment (Eliyana, Ma’arif & 
Muzakki, 2019; Meyer & Allen, 1991; Meyer, Allen & Smith, 
1993), organizational culture (Bellou, 2010; Mesfin, Woldie, 
Adamu & Bekele, 2020), or workaholism (McMillan, Brady, 
O’Driscoll & Marsh, 2002).

The study of job satisfaction has presented several 
definitions over time, considering the theoretical framework 
in which it falls. According to Judge and Klinger (2000), the 
most popular definition of job satisfaction, and the one that 
offers a greater comprehensiveness and theoretical coherence, 
was promoted by Locke (1976), who defined it as a pleasurable 
or positive emotional state resulting from the appraisal of 
one’s job or job experiences and professional dissatisfaction is 
the unpleasant emotional state resulting from the evaluation 
of the work itself as frustrating or blocking the realization 
of the values of the individual, related to the work. In this 
way, job satisfaction and dissatisfaction are a function of the 
perceived relationship between what the individual wants 
from his work and his perception of what he is receiving.

Locke (1976) points out three phases of the evolution 
of the concept of satisfaction: the psycho-economic one, 

in which the professional satisfaction is translated by the 
salary obtained in function of the work performed; the 
psycho-sociological, where the professional satisfaction is 
analyzed taking into account both the personality of the 
individual and his relation to work as the external variables; 
the developmentalist, values the work situation taking 
into account the effort expended by the individual at work 
to obtain the desired rewards. Thus, job satisfaction is a 
variable of an affective nature and is a mental process for the 
evaluation of work experiences, which results in a pleasant 
or unpleasant state. It can be influenced by the individual’s 
various mental contents, such as beliefs, values, morality, and 
the possibility of development at work (Levin & Stocks, 1989; 
Staw & Ross, 1985; Staw, Bell & Clausen, 1986).

Herzberg and colleagues proposed the Two Factor Theory 
(Herzberg, Mausner & Snyderman, 1959) which is considered 
one of the first theories proposed to explain job satisfaction. It 
proposed the existence of two groups of factors, responsible, 
separately, for job satisfaction - the motivators - such as work 
itself, performance, promotion and recognition for the work 
performed: and by job dissatisfaction - hygienic factors - 
such as supervision, interpersonal relationships at work, 
and organizational policies. One of the major contributions 
of Herzberg and colleagues (1959) was to identify the 
importance of psychological growth as a necessary condition 
for job satisfaction and to demonstrate that this growth 
comes from work itself. For Hackman and Oldham (1974), 
satisfaction would be determined by critical psychological 
states, caused by five central characteristics of the work: 
variety, identity, meaning, task autonomy and feedback 
received. This ratio would, according to them, be moderated 
by the need for employee growth. However, for Staw and Ross 
(1985) the concepts of social information processing, job 
characteristics can be subjective and perceptually flexible, 
and attitudes at work can be determined by both situational 
factors and relatively stable dispositional aspects of the 
individual through the time.

Job satisfaction is one of the most used constructs in 
industrial and organizational psychology (Heritage, Pollock 
& Roberts, 2015), for their relationships with individual 
and organizational dimensions in the workplace, as well as 
with working conditions (Dormann & Zapf, 2001). It can be 
considered as the passive acceptance of a satisfactory situation 
(Warr & Inceoglu, 2012), and can be based on intrinsic (e.g., 
affective bond) or extrinsic (e.g., payment) aspects (Warr, 
Cook & Wall, 1979). A meta-analysis developed by Faragher 
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et al. (2005) concluded that depression, anxiety, burnout, and 
self-esteem were all associated with job satisfaction. Thus, 
the conceptual and operational integrity of this concept 
has relevance both to the academic context and to applied 
valence.

Job Satisfaction Scale 

Warr et al. (1979) developed a scale of 15 items indicative 
of intrinsic/extrinsic factors related to job satisfaction. 
The scale also includes a 16th item, which evaluates the 
overall satisfaction of the participant. In 2015, Heritage and 
colleagues reported that, up to that time, the study by Warr 
et al. had more than 650 citations, according to the records 
of the web of knowledge, and that this scale continued to be 
frequently used in the academic context, but also applied. The 
original two- and three-factor structures provided by Warr 
et al. (1979) were based on cluster analysis: an exploratory 
technique. These results are still quoted in contemporary 
literature (e.g., Falkum & Vaglum, 2005; Mohd Dahlan, 
Mearns & Flin, 2010; Ose et al., 2010; Solberg et al., 2012; 
Turner, Ross & Ibbetson, 2011). More often, reference is made 
to the two-factor solution (intrinsic/extrinsic). Magnavita, 
Fileni and Bergamaschi (2009) demonstrated a two-factor 
solution in an Italian translation scale study, although the 
solution did not accurately reflect the same items as those 
presented by Warr et al. (1979).

In addition to the studies of two and three factors of 
previous research, there are still studies that choose an one-
dimensional solution. As an illustration, with the exploratory 
factorial analysis, Morrison (2004) found a solution of 
a single factor that best represented the structure of the 
underlying factor of the scale. Hills, Joyce and Humphreys 
(2012) observed a single factor solution through exploratory 
techniques.

It should be noted that all the investigations studied used 
exploratory and non-factorial confirmatory analyzes. There 
is limited consensus in the research literature on the factor 
structure of this scale. By 2015, Heritage and colleagues 
pointed out that to date the use of confirmatory factor 
analysis (CFA) has not been used to validate the factorial 
structure of the measure. These authors present a hierarchical 
model of three factors, in which there is a latent factor that 
represents the general professional satisfaction and that has 
high correlations with the three factors.

In view of the importance of the construct and due to 
the happy-productive worker hypothesis has most often 
been examined in organizational research by correlating job 
satisfaction to performance (Wright & Cropanzano, 2000) is 
our main goal of this study to contribute to the adaptation of a 
widely used measure to the Portuguese language. Despite the 
widely used of this measure, only with few studies of analysis 
to its psychometric characteristics, namely using structural 
equation models, the present study seeks to respond to this 
need. Thus, it is our objective to contribute to the adaptation 
of the scale of Warr and colleagues (1979) to the Portuguese 
population, as well as to explore its factorial structure.

METHOD

Sample

A total of 632 individuals participated in this study, 252 
men and 379 women, aged between 18 and 68 years. Most 
of the participants are married (n = 369, 58.4%), or single 
(n = 258, 40.8%). The educational qualifications range from 
the 1st cycle of basic education (n = 7, 1.1%), the 2nd and 3rd 
cycles of basic education (n = 60, 9.5%); (n = 201, 31.8%) and 
higher (n = 361, 57.15%). The employment situation is mainly 
employed (n = 550, 87.0%). 

Questionnaire

Professional satisfaction was evaluated using the Job 
Satisfaction Scale of Warr et al. (1979). This is constituted by 
fifteen items, all of them in the positive sense, where they refer 
to various aspects of the work, where the participants indicate 
how satisfied or dissatisfied, they are in relation to each of the 
presented work characteristics. There is still a sixteenth item 
that refers to overall job satisfaction. The response scale is 7 
points (1 = extremely unsatisfied to 7 = extremely satisfied). 
The internal consistency of the scale in the original study is .89.

The scale translation process, to maintain the equivalence 
between the original measure in English and the version 
translated into Portuguese, followed the method proposed 
by Brislin (1970): 1) back-translation method; 2) bilingual 
technique; 3) committee approach; and 4) pre-test procedure. 
For the pre-test, the translated version into Portuguese 
was applied to 15 participants, and the value of internal 
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consistency was acceptable. These participants were not 
included in the final sample. 

A questionnaire was also applied with sociodemographic 
questions regarding the age, gender, marital status, literacy, 
employment status and type of employment contract.

Data collection procedure 

Participants completed the questionnaire, which 
took about 10 minutes to complete. The paper and pencil 
questionnaires were completed in the presence of the 
investigator, in companies, universities, and public places. 
Participants were guaranteed the anonymity of data, as well 
as voluntary and free participation.

Data analysis procedure 

To analyze the data, the SPSS (version 20.0) and SPSS Amos 
(version 20.0) programs were used. To carry out the adaptation 
and validation of the scale for the Portuguese population, 
descriptive statistics of the items, confirmatory factor analysis 
and internal consistency analysis were performed. 

The following indicators were calculated based on the 
recommendations of Byrne (2010): The c2 (chi-square); 
c2/df (which must range between 2 and 5); CFI (which can 
vary between 0 and 1); RMSEA (values between .05 and .08 
indicate a good fit); and SRMR (an appropriate adjustment of 
the model is indicated by values lower than .05; Hu & Bentler, 
1999). To analyze the internal consistency, Cronbach’s alpha 
(a) and coefficient omega (w) were performed. 

The maximum likelihood estimation method was used, 
which assumes the multivariate normal distribution and is 
robust when this assumption is not attended (Schermelleh-
Engel, Moosbrugger & Müller, 2003), which is the case for the 
data in this study (Kolmogorov-Smirnov ≤.01).

RESULTS

Analysis of items 

As can be seen in Table 1, the data have an asymmetric 
distribution and do not meet the assumption of normality 
according to the results of the Kolmogorov-Smirnov test.

Confirmatory factor analysis

In the accomplishment of the confirmatory factorial 
analysis the several solutions found in previous studies were 
tested: (i) one-factor (16 items); (ii) one-factor (15 items); (iii) 
bifactorial (extrinsic satisfaction and intrinsic satisfaction) 
(15 items); (iv) trifactorial (extrinsic satisfaction, intrinsic 
satisfaction, and satisfaction with professional relations 
- subordinated to a general factor: general professional 
satisfaction) (see Table 2).  

The model of the three factors, ensured a better adjustment 
(see Figure 1).

The observed c2/df of 6.127 (p = .000) approached the 
desired values. The CFI of .914 is a benchmark for good 
adjustment (Byrne, 2010; Joreskog, 1966). Regarding the 
SRMR and RMSEA should have values lower than .05 to 
be considered a good fit, although values close to .08 are 
considered a reasonable adjustment (MacCallum, Browne 
& Sugawara, 1996). Thus, the SRMR value of .047 and the 
RMSEA of .089 are indicative of a reasonable adjustment.

Analysis of internal consistency 

The scale reliability analysis was performed using 
the Cronbach’s alpha and omega coefficient. The value of 
reliability with all items was very good (a = .933; w = .934). 
The elimination of item 15 maintain the value. 

The following internal consistency values were observed: 
intrinsic satisfaction - a = .866, w = .868; extrinsic 
satisfaction - a = .707, w = .710; satisfaction with professional 
relationships - a = .877, w = .878. In any of the dimensions 
no item should be eliminated, otherwise the internal 
consistency will be reduced.

DISCUSSION, IMPLICATIONS AND 
FUTURE DIRECTIONS

The present study had as main objective to analyze the 
factorial structure of the scale of Warr et al. (1979), in a sample 
of Portuguese population. Based on the theoretical description 
of Warr et al. (1979), it would be expected to observe a factorial 
structure that expresses two factors (intrinsic satisfaction and 
extrinsic satisfaction) or a unifatorial solution. A three-factor 
hierarchical model presented the best model adjustment indices. 
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Table 1 – Location, normality, and asymmetry of the data

Percentiles Central 
Tendency

Normality Asymmetry

5 10 25 50 75 90 95 Mean SD Kolmogorov-Smirnov

Item 1 2.00 3.00 4.00 5.00 6.00 6.00 7.00 4.74 1.323 KS = .191, p = .000 −.453

Item 2 2.00 3.00 4.00 5.00 6.00 7.00 7.00 4.88 1.523 KS = .175, p = .000 −.531

Item 3 3.00 3.00 4.00 5.00 6.00 7.00 7.00 5.22 1.408 KS = .189, p = .000 −.595

Item 4 1.00 2.00 3.00 4.00 6.00 6.00 7.00 4.24 1.728 KS = .141, p = .000 −.236

Item 5 1.65 2.00 4.00 5.00 6.00 7.00 7.00 4.81 1.668 KS = .157, p = .000 −.538

Item 6 2.00 3.00 4.00 5.00 6.00 7.00 7.00 4.96 1.465 KS = .158, p = .000 −.547

Item 7 1.00 1.00 2.00 3.00 5.00 5.00 6.00 3.29 1.679 KS = .135, p = .000 −.260

Item 8 2.00 2.00 4.00 5.00 6.00 6.00 7.00 4.50 1.564 KS = .155, p = .000 −.361

Item 9 1.00 2.00 4.00 5.00 6.00 7.00 7.00 4.56 1.589 KS = .171, p = .000 −.427

Item 10 1.00 1.00 2.00 3.00 4.00 6.00 7.00 3.20 1.790 KS = .145, p = .000 −.388

Item 11 1.00 2.00 3.00 4.00 5.00 6.00 7.00 4.04 1.645 KS = .149, p = .000 −.159

Item 12 1.00 2.00 3.00 4.00 5.00 6.00 7.00 4.29 1.557 KS = .154, p = .000 −.282

Item 13 1.00 2.00 3.00 5.00 6.00 7.00 7.00 4.52 1.720 KS = .162, p = .000 −.408

Item 14 2.00 3.00 4.00 5.00 6.00 7.00 7.00 4.69 1.489 KS = .159, p = .000 −.421

Item 15 1.00 2.00 4.00 5.00 6.00 7.00 7.00 4.58 1.733 KS = .150, p = .000 −.502

Item 16 2.00 3.00 4.00 5.00 6.00 6.00 7.00 4.68 1.421 KS = .174, p = .000 −.489

Table 2 – Confirmatory factorial structures tested

c2/df CFI TLI RMSEA SRMR

1. One-factor (16 items) 7.323 .889 .872 .100 .052

2. One-factor (15 items) 7.655 .884 .865 .103 .054

3. Bifactorial(15 items) 7.692 .885 .864 .103 .054

4. Trifactorial (15 items) 6.127 .914 .896 .089 .047

Legenda. df = degree of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean Square Error of 
Approximation; SRMR = Standardized Root Mean Squared Residual.
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Figure 1 – Factorial confirmatory structure

SPW1 SPW3 SPW5 SPW13 SPW15 SPW2 SPW6 SPW8 SPW14 SPW4 SPW7 SPW9 SPW10 SPW11

1.20 1.22 1.39 2.14 2.34 1.02 .82 .68 .93 1.16 1.91 .89 1.67 1.08

Fc1 Fc3Fc2

.74 .87 1.18 .90 .81 1.35 .95 1.28 1.24 1.271.14 1.15 .33 1.13

1.001.001.00
.00

.00 .00

The original article by Warr et al. (1979) have correlations 
between the subscale scores (r = .58 - .72), but not between 
latent factors. When strongly correlated latent factors of 
the scale are considered, then one-dimensionality can be 
guaranteed for practical issues. This further validates some 
exploratory results from previous studies (e.g., Hills et al., 
2012; Morrison, 2004) reiterating a one-dimensional solution 
was the best representative of the scale. Our results are 
consistent to those observed by Heritage et al. (2015), in a 
study developed with an Australian active population sample. 
Thus, by the similarity of results, we believe that the factorial 
solution of three factors, subordinated to a general factor of 
job satisfaction, allows its use, global or by dimensions, in the 
Portuguese population. 

In terms of internal consistency, it should be noted that 
the observed results are very satisfactory, above those of 
the original study and some adaptations (e.g., Heritage et 

al., 2015). In the future we consider that the sample can be 
expanded achieving people who have managerial jobs and 
people who doń t. Miao, Humphrey and Qian (2017) find 
that job satisfaction is higher in non-managerial jobs than in 
managerial jobs. 

This study presents some limitations. For future research 
could be interesting to analyze the temporal stability. As 
previously discussed by Molina and colleagues (Molina, 
Moliner, Martínez-Tur, Cropanzano & Peiró, 2016) for the 
assessment of justice climate, we believed that in case of job 
satisfaction, a longitudinal assessment could have allowed to 
test possible variability over the time. So, although this study 
contributes to a better understanding of the Job Satisfaction 
Scale, namely through the performance of factorial validity 
and assessment of different structures, one of the limitations 
was to apply only one instrument, which did not allow us to 
observe, for example, the temporal stability of the measure. 
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This study has also some methodological limitations, for 
example sample doesn’t guarantee a normal distribution and 
the invariance wasn’t tested.

To have more evidence of psychometric properties of 
this questionnaire it would be interesting to develop studies 
considering other validities (e.g., convergent; divergent; 

content), as also suggested by van Beveren et al. (2017) in a 
study of psychometric properties of Global Transformational 
Leadership Scale. 

Funding. This work was funded by national funds through FCT - Fundação 
para a Ciência e a Tecnologia - as part the project CIP/UAL - Refª UID/
PSI/04345/2020
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