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Titulo: Propiedades psicométricas de la Escala de Interferencia de Dispo-
sitivos Tecnolégicos (TDIS) y de la Escala de Interferencia de la Tecnolo-
gofa en Ejemplos de Vida (TILES) en relaciones de pareja hispanohablantes.
Resumen: Antecedentes: La tecnoferencia se refiere a las interrupciones cau-
sadas por dispositivos tecnoldgicos durante las interacciones personales. Si
bien este fendmeno esta muy extendido, existe una escasez de herramientas
validadas en espafol. La Escala de Interferencia de Dispositivos Tecnolo-
gicos (TDIS) y la Escala de Interferencia de la Tecnologia en Ejemplos de
Vida (TILES) evaltan la tecnoferencia en las relaciones de pareja. Métodos:
Estudio observacional para evaluar sus propiedades psicométricas. 997
adultos espafioles con relaciones estables completaron ambas escalas
(TDIS, TILES) y la Escala de Ajuste Diadico (DAS). Resultados: L.a TDIS y
la TILES mostraron una consistencia interna satisfactoria (« = .73 a .91).
Se confirmé su estructura unidimensional, con analisis de invarianza que
respaldan el uso en funcién del sexo y la edad para la TILES, e invarianza
escalar parcial para la TDIS. El andlisis de la TDIS revel6 diferencias signi-
ficativas en cuanto a la edad y el género de los patticipantes; sin embargo,
en el caso de la TILES, estas diferencias se limitaron inicamente a la edad.
Se calcularon percentiles de la puntuacion total. Los niveles mas altos de
tecnoferencia se asociaron con una menor calidad de la relacion. Conclusio-
nes: TDIS y TILES son instrumentos validos y fiables que permiten medir
eficazmente el impacto de la tecnoferencia en las relaciones de pareja en
poblaciones hispanohablantes.

Palabras clave: Tecnoferencia. Relaciones de pareja. Propiedades psico-
métricas. Validacién en espafiol.

Abstract: Background: Technoference is the disruptions caused by techno-
logical devices during personal interactions. Although this phenomenon is
widespread, there is a lack of validated tools in Spanish. The Technology
Device Interference Scale (TDIS) and the Technology Interference in Life
Examples Scale (TILES) assess technoference in couples’ relationships.
Methods: An observational study to evaluate their psychometric properties.
997 Spanish adults in long-term relationships completed both scales
(TDIS, TILES) and the Dyadic Adjustment Scale (DAS). Resuits: TDIS and
TILES showed satisfactory internal consistency (« = .73 to .91). Their uni-
dimensional structure was confirmed, with invariance analyses supporting
use across sex and age for TILES, and partial scalar invariance for TDIS.
The TDIS analysis revealed significant differences regarding the age and
gender of participants; however, in the case of TILES, these differences
were confined to age only. Percentiles of the total score were calculated.
Higher levels of technoference were associated with a lower relationship
quality. Conclusions: TDIS and TILES are valid and reliable instruments that
can effectively measure the impact of technoference on couple relation-
ships in Spanish-speaking populations.

Keywords: Technoference. Couple relationships. Psychometric properties.
Spanish validation.

Introduction

In recent years, research has shown a particular interest in
the potential impact of technological expansion on social in-
teractions. The widespread availability of technology (e.g., in-
ternet and cell phones) has created opportunities for external
influences (e.g., coworkers, friends, job responsibilities, etc.)
to disrupt the development of relationships (Murray &
Campbell, 2015). In this context, the term "technoference"
has been coined. This construct is a fusion of "technology"
and "interference”. It denotes an individual's subjective pet-
ception regarding the extent to which their interlocutor's uti-
lization of technology (e.g., smartphones, television, com-
puters, and tablets) interferes with the quality of time they
spend together (McDaniel & Coyne, 2016a, 2016b). Tech-
noference seems to be a growing phenomenon, mainly due
to environmental factors such as the COVID-19 pandemic
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(Zoppolat et al, 2022), and the
ment/accessibility to technology.

This phenomenon may affect both intra and interper-
sonal levels (Hipp & Carlson, 2021; McDaniel & Coyne,
2016a, 2016b; McDaniel et al., 2018) and has been suggested
to interfere with close relationships (Sbarra et al, 2019).
Within the specific context of romantic relationships, it has
been observed that when one partner becomes distracted by
technology in the presence of the other, it can disrupt the
quality of couple interactions, leading to relationship and in-
timacy conflicts and lower levels of relationship, sexual, and
life satisfaction (Amichai-Hamburger & Etgar, 2016; Cakir &
Késelidren, 2022; Halpern & Katz, 2017; Hipp & Carlson,
2021; McDaniel & Coyne, 2016a; McDaniel et al., 2018;
Mushquash et al., 2022).

The negative consequences of technoference may be at-
tributed to the perception that the device is valued more
than the partner, which can lead to a sense of exclusion
(Hales et al., 2018). Additionally, considering the constant
analysis of rewards and costs experienced within romantic
relationships, technoference may diminish rewards and in-
crease costs, ultimately deteriorating relationship quality
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(McDaniel et al., 2021). In this regard, technoference in cou-
ple interactions, particularly among couples with children,
may also be associated with different children’s problems,
such as smartphone dependency of children (Shao et al,
2022), child social competence (Merkas et al., 2021), and var-
iation in the child's externalized and internalized behaviour
(Mackay et al., 2022; McDaniel & Radesky, 2018; Sundqvist
et al.,, 2020).

Despite the growing interest in this phenomenon, as-
sessing technoference remains challenging. Its recent con-
ceptualisation has resulted in heterogeneity among studies
measuring it (Dixon et al., 2023). Certain studies have used a
few items to assess technoference (Glassman et al., 2021).
Other studies have used instruments that evaluate phubbing
as the snubbing of others for phone use as a proxy for tech-
noference, which can lead to confusion as these are two dis-
tinct, although interrelated constructs (Roberts & David,
2016). Lastly, some authors have attempted to develop in-
struments to assess technoference. McDaniel and Coyne
(2016a) developed the Technology Device Interference Scale
(TDIS) to determine the perception of how frequently tech-
nology (e.g., cell phones/smattphones, TV, comput-
ers/laptops, and iPads or other tablets) interrupts interac-
tions with the partner and the Technology Interference in
Life Examples Scale (TILES) to assess how the person per-
ceives technology to interfere with their relationship in eve-
ryday situations (e.g., typical meals, conversations, leisure
time with a partner). Both are brief scales with higher scores
indicating more frequent interference in a couple’s relation-
ship and interactions. Although these two scales have been
extensively used, there is a lack of knowledge about their
psychometric properties in non-English speaking popula-
tions. Given the increasing use of technology in Spanish-
speaking countries and the importance of assessing its im-
pact on relationships, there is a clear need to test these scales
in the Spanish context.

The primary objective of this study is to assess the psy-
chometric properties of the TDIS and TILES within a sam-
ple of Spanish-speaking couples. By doing so, we aim to
provide reliable and valid instruments for measuring tech-
noference in Spanish-speaking populations, facilitating fur-
ther research and clinical interventions focused on technolo-
gy’s impact on relationship quality.

Material and methods
Transparency and openness

We are committed to transparency and openness in this
research. This study was registered on the Open Science
Framework (OSF). All databases used in this study are pub-
licly available on the OSF repository
(https://ost.io/bq654/Pview only=44b14c2495f1464d943e
55ccfad38602). Following ethical guidelines, the data has
been anonymized to ensure participant privacy.
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Participants

The study involved adult men and women over 18 living
with their partners in Spain. Recruitment occurred from
February to June 2022. 997 individuals responded to the
survey.

Data was collected from 15 of Spain's 17 autonomous
communities. Women comprised most participants
(72.17%), with an average age of 45.04 (§D = 10.72). Con-
cerning participant ages, the distribution was as follows: 313
(32.23%) aged <40 years, 599 (61.68%) aged 40-60 years,
and 59 (6.07%) aged above 60 years. Most participants had
higher education (87.61%), were married (68.62%), em-
ployed (84.08%), and reported high job satisfaction. Regard-
ing their relationships, the average duration was 19.12 years,
with 15.09 years spent cohabiting (SD = 10.89). About 74%
had children, averaging 1.95 (§D = 0.88). Overall, family sat-
isfaction was high, with an average score of 8.49 (§D =
1.39).

Instruments
Technoference

TDIS (McDaniel & Coyne, 2016a): This scale consists of
4 questions assessing how frequently technology devices (like
mobile phones, TVs, computers, and tablets) interrupt cou-
ple interactions. Responses are given on a six-point Likert
scale ranging from 0 ("Nevet") to 5 ("All the time"). The to-
tal score, varying from O to 20, is the sum of all responses. A
higher score suggests more frequent disruptions in relation-
ships. Cronbach's alpha in the original study was .67, while in
the present study it was .73.

TILES (McDaniel & Coyne, 2016a): This 5-item scale
evaluates how often a person encounters technology-related
interruptions in daily interactions with their partner. It uses
an eight-point Likert scale for responses, from 0 ("Never")
to 7 ("10 or more times a day"). The total score ranges from
0 to 35, with higher scores indicating more frequent disturb-
ances in partner interactions. The Cronbach's alpha for the
TILES Scale in this study was .87, while in the original study
it was .85.

Both scales were translated into Spanish using back-
translation following the International Test Commission's
guidelines (2017) (Gregoire, 2018) and established practices
for adapting surveys (Mufliz & Fonseca-Pedrero, 2019). Two
independent Spanish native translators translated the original
tool into Spanish. Then, the authors and translators assessed
the consistency between the English and Spanish versions
and thoroughly examined each item. The Spanish version
was subsequently retranslated into English by a different
translator, a native English speaker. The research team com-
pared the original and retranslated English versions to con-
firm semantic and conceptual consistency. The final transla-
tion was administered to 10 people to confirm its compre-
hension and usability.
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Qualsty of relationships

We used the Dyadic Adjustment Scale (DAS) (Spanier,
1976) to assess the relationship quality. It encompasses four
distinct subscales: relationship satisfaction, intimacy, affec-
tive expression, and cohesion. Together, these subscales con-
tribute to an overall Dyadic Adjustment score. The DAS
comprises 32 items, each rated on a Likert scale based on
their frequency or intensity in the patticipant's life. The scot-
ing system uses standardized scales suitable for both general
and clinical populations. Raw scores are converted to stand-
ardized scores as per the guidelines in the reference manual,
with higher scores indicating better relationship adjustment.
This scale presented high reliability for the original
(Cronbach's alpha: .96), and the Spanish version (Cronbach's
alpha = .86) (Cano-Prous et al., 2014; Spanier, 1976). In this
study, reliability scores were lower (« relationship satisfaction
= .76; o intimacy = .78; « affective expression = .78; and «
cohesion = .82).

Procedure

The study gathered data through the Labvanced online
platform (Finger et al., 2017). Participant recruitment was
done individually via online postings on social media plat-
forms like LinkedIn, Meta, WhatsApp, and email. We uti-
lized our personal and professional networks to promote
survey participation and disseminate further information
about the study (snowball sampling strategy). Throughout
this process, we adhered to a "No Tracking Policy", ensuring
we did not store any IP addresses, cookies, or other personal
data to track participants. No third-party tracking software
was used either. All collected data were made anonymous to
the greatest extent possible. Since no identifying information
was collected, participants were not required to sign an in-
formed consent form. At the start of the questionnaire, par-
ticipants were presented with detailed information about the
study, including its context, objectives, methodology, selec-
tion criteria, risks and benefits, data handling, and contact
details, with a strong focus on ensuring anonymity and vol-
untary participation.

All experimental procedures complied with the Declara-
tion of Helsinki guidelines and received approval from the
Ethics Committee of the International University of La
Rioja, Spain (Internal Code: 001/2022).

Data Analysis

Descriptive statistics for the TDIS and TILES were
computed. This involved calculating the arithmetic mean,
standard deviation, item-total correlation, skewness, and kur-
tosis. Each item's psychometric characteristics were analyzed
to assess internal validity. Moreover, Cronbach’s alpha coef-
ficient (Cronbach, 1951), the Ordinal alpha coefficient (Oli-
den & Zumbo, 2008), and McDonald’s Omega (McDonald,

peaking couples’ Relationships 383

2013) were calculated to assess the instrument’s internal con-
sistency.

The normalized estimate of multivariate kurtosis was ex-
amined (Mardia, 1970), revealing non-normality in the sam-
ple's multivariate distribution. However, to examine the
structure of the TDIS and TILES, the Maximum Likelihood
Estimator (ML) was used because it performed well when
the sample size was equal to or greater than 500, with the re-
jection rate higher than nominal at smaller sample sizes (Hu
et al,, 1992).

CFA models were evaluated using multiple fit indices:
Comparative Fit Index (CFI) and the Tucker-Lewis index
(TLI), where values = .90 suggest an adequate fit. It was al-
so used the Root Mean Squared Error of Approximation
(RMSEA) with values <.08, and the Standardized Root-
Mean-Square Residual (SRMR), where values <.08 and <.10
denote an adequate fit.

By default, multigroup measurement invariance across
sex and age was assessed with an ML estimator, using three
incremental levels: configural invariance, metric invariance
and scalar invariance. The models were compared through
the difference in the values of CFI (ACFI). The values of
ACFI < .01 allow us to establish the invariance of the scale
(Chen, 2007).

Comparison analyses were performed by age (less than
40 years, between 40-60 years, and higher than 60 years) and
gender. Quantitative data regarding means and standard de-
viations (§D) were presented. Student's #test for independ-
ent samples was used to evaluate the mean differences across
two-category qualitative variables, and ANOVA compari-
sons for scenarios involving more than two categories. Fur-
ther, pairwise post hoc comparisons were conducted using
the Bonferroni test. In addition, Cohen’s d and h? were used
to provide the effect sizes.

The total TDIS and TILES sum score was calculated to
determine the percentiles. These percentiles were calculated
concerning gender and age, with age being divided into three
groups: less than 40, 40-60, and more than 60 years.

Finally, Structural Equation Modeling (SEM) was used to
examine the direct effects of TDIS and TILES on the Dyad-
ic Adjustment Scale (DAS). Although TDIS and TILES are
theoretically and empirically related, they were modelled as
separate predictors in the SEM due to their conceptual dis-
tinctiveness. TDIS reflects the disruptive nature of technolo-
gy on couple interactions, whereas TILES represents a more
internalized or passive use of technology as a coping mecha-
nism. To ensure that multicollinearity was not a concern, we
conducted collinearity diagnostics. Both the Variance Infla-
tion Factor (VIF) and Tolerance were 1.000, indicating no
multicollinearity. TFurthermore, the correlation between
TDIS and TILES in the SEM was » = .67, below the rec-
ommended threshold of .85 (Kline, 2012), supporting their
statistical distinction.

Data were analysed with Jamovi (Version 2.6.44), SPSS
(Version 29) and AMOS (Version 29).
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Results
Descriptive analyses, reliability and validity

Table 1 shows different descriptive (mean, standard de-
viation, skewness, kurtosis) and psychometric values (item
total cotrelation and Cronbach's alpha) for each item of both
scales (TDIS and TILES). The higher mean score (2.30) of
the TDIS was found in item 1 (interruptions caused by using
a smartphone) and the lowest in item 4 (M = .87) related to
interruptions caused by the use of the tablet. In the TILES,

Pilar Berzosa-Grande et al.

higher scores were detected for items related to device noti-
fications and mealtime (M = 2.67 and 2.29, respectively).
Skewness and kurtosis values indicated a leptokurtic distribu-
tion and an asymmetrically negative curve. The item-total
correlations of all items showed good indexes (ranging from
.68 to .87).

According to the typical cutoff point, the reliability
(Cronbach's alpha coefficient, ordinal alpha coefficient, and
McDonald’s Omega) of the TDIS and the TILES were ac-
ceptable.

Table 1
Internal validity indicators and reliability for the two scales (IDIS and TILES) (n = 974)
Item Description Mean (§D) T« Skew  Kurt Reliability
ZQZZZ Alpha Omega Otrdinal
Technology Device Interference Scale (TDIS). 6.12 (3.43) 737 738 .836
1 Interruptions caused by cell phone/Smartphone 230 (1.18) .75 671 172 -195
2 Interruptions caused by television 1.59 (1.16) .75 .671 462 -216
3 Interruptions caused by computer or laptop 1.37 (1.15) .77 .648  .696 .07
4 Interruptions caused by Ipad or tablet 0.87 (1.11) .68 715 139 1.77
Technology Interference in Life Examples Scale (TILES). 11.18 (8.27) 873 .87 914
1 During a typical mealtime that my partner and I spend together, 2.00 (2.14) .80 .857  .250 -1.25
my partner pulls out and checks his/her phone or mobile device.
2 My partner sends texts or emails to others duting our face-to-face 1.72 (1.94) .84 .836 98  -254
conversations.
3 When my partnet's phone ot mobile device tings or beeps, he/she 229 (2.03) .87 .826 .701 -.676
pulls it out even if we are in the middle of a conversation.
4 During leisure time that my partner and I are able to spend to- 2.67 (2.05) .87 .830  .460 -1.05
gether, my partner gets on his/her phone, mobile device, or tablet.
5 My partner gets distracted from our conversation by the TV. 1.8481.98) .72 .880 .993 -0.128

Note. I-T = item-total correlation, « = Cronbach’s alpha, Kurt = Kurtosis, and Skew = Skewness.

Regarding validity, the confirmatory factor analysis
(CFA) of the TDIS showed the following fit indices: y*(1) =
4.170, p < .05, CFI = .996, TLI = .977, RMSEA = .057,
90% CI [.009, .118], SRMR = .0111, and factor loadings
were significant and ranged between .43 and .73. Moreover,
the CFA of the TILES was: y*(3) = 5.23, p > .05, CFI =
2999, TLI = .997, RMSEA = .028, 90% CI [.000, .066],
SRMR = .0080, and factor loading were significant and
ranged between .59 and .87.

Sex and age invariance of the scales of TDIS and
TILES

Table 2 shows the goodness-of-fit indexes for each scale
across groups defined by sex and age. It also presents the
measurement invariance models of each scale for these
groups. The goodness-of-fit indexes show adequate values,
suggesting that the model is relevant for males, females, and
the different age groups.

The measurement invariance of the TDIS across sex was
evaluated using a hierarchical approach. The configural
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model demonstrated good fit, and metric invariance was
supported (ACFI = .009). However, imposing scalar invati-
ance constraints led to a deterioration in model fit (ACFI =
.025). Subsequently, partial scalar invariance was tested by re-
leasing the intercepts of items 1 and 3. This adjustment re-
sulted in an improved model (ACFI = .010).

Invariance of the TDIS across age groups was also as-
sessed. The configural model (Model 1) showed good fit
(CFI = .944; RMSEA = .065). Metric invariance was sup-
ported (ACFI = .007). However, the scalar invariance model
showed a significant decrease in model fit (ACFI = .037),
suggesting that full scalar invariance could not be assumed.
Partial scalar invariance was tested by releasing the intercepts
of items 2 and 3, which resulted in a ACFI < .010, support-
ing partial scalar invariance.

For the TILES measure, evidence supported configural,
metric, and scalar invariance across both sex (men and wom-
en) and age groups (under 40 years, 40—60 years, and over 60
years). Changes in fit indices (CFI, RMSEA) across models
were minimal and within recommended thresholds, indicat-
ing that full measurement invatiance was achieved.
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Table 2

Confirmatory factor analysis and invariance tests for sex and age for the scales of TDIS and TILES
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SRMR TLI

AM

Adf ARMSEA  ACFI

Model X 4 RMSEA (IC 90%) CFI Ay
TDIS
1. Male 7012 1 149 (061; .261) 976 0263 858 - - - - -
2. Female 837 1 000 (.000; .097) 1.0 0060 1.00 - - - - -
M1 7.861% 2 055 (019; .098) 993 0263 958 - - - - -
M2 18266 5 052 (.028; .079) 984 0466 962 M2vsM1 10405 3 -003 -009
M3 43759%* 9 063 (.045; .082) 959 0485 945 M3vsM2 25493 4 o011 -025
M4 201314 7 057 (.037; .079) 974 0607 955 M4vsM2  10.865 2 -006 010
<40 years 2217 1 062 (.000;.177) 995 0159 970 - - - - -
40-60 years 203 1 000 (.000; .083) 1.00 0030 1.00 - - - - -
>60 years 008 1 000 (.000; .111) 1.00 0012 1.00 - - - - -
M1 6L.040%% 12 065 (.049;.082) 9.44 0204 9.16 - - - - -
M2 70147+ 15 062 (.048; .077) 937 0373 924 M2ysM1 9107 3 -003 -007
M3 105854 19 069 (.056;.082) 900 0407 906 M3vsM2 35703 4 007 -037
M4 74.915%+ 13 .070 (.055,.086) 929 0559 902 M4vsM2 4768 -2 008 -008
TILES
1. Male 1195 3 105 (.048; .171) 988 .0247 960 - - - - -
2. Female 3509 3 016 (.000; .067) 1.000 0075 999 - - - - -
M1 15.480% 6 040 (0165 .066) 996 0075 987 - - - - -
M2 19.889% 10 .040 (.016;.066) 996 0097 992 M2vsM1 4409 4 000 000
M3 25.959% 15 027 (.006; .045) 996 0097 994 M3vsM2 6070 5 -013 000
<40 years 4469 3 .00 (.000; .110) 998 0167 994 - - - - -
40-60 years 11.456% 3 069 (.030;.113) 995 0154 982 - - - - -
>60 years 8.445% 3 177 (038; .323) 996 0472 886 - - - - -
M1 TA371F 26 044 (.032;.056) 981 0185 978 - - - - -
M2 76217+ 30 040 (029;.051) 981 0160 981 M2vsM1  1.846 4 -004 000
M3 107.366* 35 046 (.036; 056) 971 0164 975 M3vsM2 31149 5 006 -010

Note. y?> = Chi-square; df = degrees of freedom, RMSEA = root mean square error of approximation, CFI = comparative fit index, SRMR = standardized
root mean square residual, TLI = Tucker-Lewis index, AX? = Chi-square difference, Adf= difference in degrees of freedom, ARMSEA= difference in root
mean squate error of approximation,, ACFI = difference in comparative fit index, M1 = configural model, M2 = metric invariance, M3 = scalar invariance,
M4 = partial scalar invariance. * p <.001.

Differences by gender and age

The TDIS showed statistically significant differences
based on gender of the respondent in the overall scores
(Miaes = 5.54 and SDmaes =
SDfemaies = 3.51; # = 3.295, p = .001, 4 = 0.23, 95% CI =
[0.09 to 0.37]). Females reported significantly more interrup-

3167 Mfcmalcs =

6.35 and

tions in items referring to smartphone, TV, and laptop use
(see Table 3).

According to age, the <40 age group showed the highest
mean. There were statistically significant differences between
the three age groups in the total score (Fp, os8) = 2.93, p
=.005, h? = 0.06). The differences were found between <40
and 40-60 (p = .04, Cohen's d = -0.17). The correlation be-
tween age and TDIS total score was not significant.

anales de psicologia / annals of psychology, 2025, vol. 41, n° 3 (october)
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Table 3
Differences by gender and age (I'DIS and TILES) (n = 974)
Item Description Gender Age
Males  Females  p Cohen's d <40  40-60 > 60 P )
(IN=271) (N=703) value [95% CI] (N=313)(N=599) (N=59) value
Technology Device Interference Scale 5.54 6.35 .001 0.23]0.09; 0.37] 5.76 6.33  6.20 (4.27) .005 0.06
(TDIS), mean (SD) (3.16)  (3.51) (3.19) (3.44)
1 Interruptions caused by cell 2.04 239 <.001 0.30 [0.16; 0.44] 2.46 225 194 (1.30) .003 0.01
phone/Smartphone (1.15) (1.17) (1.14)  (1.61)
2 Interruptions caused by television 1.42 1.66  .004 0.20 [0.06; 0.34] 1.38 1.69  1.83 (1.37) <.001 0.01
(1.01)  (1.19) (1.13)  (1.22)
3 Interruptions caused by computer or laptop 1.20 142 .006 0.19 [0.05; 0.33] 1.26 143 1.32(1.12) .109 <0.01
0.96)  (1.21) (1.13)  (1.16)
4 Interruptions caused by Ipad or tablet 0.87 0.86 917 -0.011]-0.14;0.13]  0.64 0.95 1.10 (1.15) <.001 0.02
0,99  (1.14) 0.96)  (0.15)
Technology Interference in Life Examples 10.91  11.29 .526 0.04 [-0.09;0.18] 12.53  10.54 10.96 (9.01) .002 0.01
Scale (TILES), mean (SD) (8.18)  (8.30) (8.15)  (8.18)
1 During a typical mealtime that my partner and I~ 2.57 270 405 0.05[-0.08;0.19]  3.19 244 230 (2.17) <.001 0.02
spend together, my partner pulls out and checks (2.08)  (2.16) 2.07) (2.13)
his/her phone or mobile device.
2 My partner sends texts or emails to others dur-  1.75 1.71 733 -0.02[-0.16;0.11]  2.15 1.52  1.44 (1.95) <.001 0.02
ing our face-to-face conversations. (1.94)  (1.94) (1.97)  (1.88)
3 When my partner's phone or mobile device 2.28 228 997 -0.011[-0.14;0.13] 248 221 208 (2.07) .113 <0.01
rings or beeps, he/she pulls it out even if we are  (1.97)  (2.05) (2.06) (2.01)
in the middle of a conversation.
4 During leisure time that my partner and I are  2.61 2.68 .654 0.03[-0.10;0.17]  2.95 2.53 259 (2.28) .011 <0.01
able to spend together, my partner gets on (2.06)  (2.04) (2.01) (2.03)
his/her phone, mobile device, or tablet.
5 My partner gets distracted from our conversa- 1.67 190 .104 0.11]-0.09;0.18]  1.74 1.83  2.54 (2.83) .055 <0.01
tion by the TV. (185  (2.02 (1.91)  (1.95

The results from the TILES revealed no statistically sig-
nificant variances in the aggregate scores when analyzed by
the respondent's gender. None of the scale items showed
statistically significant differences by gender (p >.05).

There were significant age differences in the total score
of the TILES (F, 968y = 6.06, p =.002, h? = 0.01). These sta-
tistically significant differences were detected between the
groups of <40 and 40-60 (p = .001, Cohen's d = .24). The
correlation between TILES total score and age was signifi-
cant (r = -.115, p <.001).

Percentiles

To calculate the percentiles of the TDIS and TILES by
adding the scores of both scales.

Table 4 shows the different scores for the percentiles as a
function of gender for the age groups (<40, 40-60 and >60).

Direct effect of TDIS and TILES on DAS

Figure 1 shows the direct effect of TDIS and TILES on
the DAS. This model presented an acceptable fit (¥2(752) =
2586.005, RMSEA = .050 (CI 90% .048-.052), CFI = .909,
TLI = .900, SRMR = .091). Furthermore, the results indicat-
ed that TDIS had a significant and negative direct effect on
DAS (8 = -4.138, p < .001). TILES also had a significant and
negative effect on DAS (§ = -.102, p < .05).
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Table 4
Scores for the percentiles of the sum score of TDIS and TILES as a function of gender
and age (n = 974)

Percentiles Scores
Males Females

<40  40-60 > 060 <40 40-60 > 60

n=>57 n=186 n=28 n=257 n=414 n=232
5 4 3 5 4 4 4
10 6 4 5 6 6 6
15 7 6 5 8 7 7
20 7 7 6 9 8 7
25 9 9 8 11 9 8
30 12 10 9 12 10 9
35 13 11 9 13 12 11
40 15 12 11 15 13 12
45 15 13 11 16 14 14
50 17 14 12 17 15 15
55 18 15 16 19 16 15
60 19 17 17 20 18 18
65 21 20 20 22 19 19
70 23 21 21 14 22 20
75 25 23 23 25 24 22
80 26 26 25 27 26 28
85 28 28 27 29 32 29
90 30 31 28 32 32 35
95 36 33 37 37 37 43

Mean 17.92 1623 16.29 18.37 17.16 17.90

(D) (10.11)  (9.96) (11.16) (10.39) (10.65) (13.14)
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Figure 1
Structural model of TDIS, TILES, and DAS with standardized factorial loadings (n = 974)
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Note. DAS: Dyadic Adjustment Scale; TDIS: Technology Device Interference Scale; TILES:

Technology Interference in Life Examples Scale.
Discussion

The widespread adoption of smartphones globally has given
rise to new challenges, such as technoference, which refers
to the interference or disruption caused by technology in
face-to-face interactions, particularly in relationships
(McDaniel & Coyne, 2016a). Despite the increasing attention
given to this phenomenon, its recent conceptualization has
led to variations among studies in how it's measured. Addi-
tionally, there need to be validated assessment tools for
technoference in Spanish-speaking regions, which is essential
for ensuring their relevance and effectiveness. Therefore, the
present study contributes to its development by conducting
this instrumental study.

Descriptive analysis reveals that most participants per-
ceive technological devices as sources of interference during
interactions with their partners. According to the TDIS re-
sults, cell phones/smartphones and TV cause the most sig-
nificant relationship disruptions, differing slightly from the
original study (McDaniel & Coyne, 2016a). This may be due
to possible differences in the samples (this study included
participants of both genders, whose average age was signifi-
cantly older than in the original study) or due to chronologi-
cal factors that need to be considered. Over the past eight
years, mobile phone usage has increased, with new social

media platforms and functionalities becoming normalized,
especially among younger users. Additionally, video-on-
demand (VOD) platforms have expanded TV consumption
(Cotdeiro et al., 2021).

The TILES results align with the original study, showing
that interference most often occurs during mealtimes (when
partners check their phones), while the least interference
happens when the TV distracts from conversations. This
pattern suggests that technoference is perceived as more dis-
ruptive during shared activities that require greater engage-
ment or where there is an expectation of conversation, shar-
ing experiences, or strengthening relationships bonds. The
consistency of these results with previous studies reinforces
the cross-cultural validity of the TILES scale. Despite possi-
ble cultural differences in technology use or social norms
around communication, interference patterns remain similar,
underlining the universal relevance of technoference as a re-
lational phenomenon.

Gender and age analyses indicate that women and partic-
ipants aged 40-60 score higher on the TDIS scale. However,
these differences may reflect either higher interference by
their partners or greater sensitivity to technoference behav-
iors. This may be because women in general may have a
higher expectation of communication or emotional connec-
tion with their partner as part of family dynamics
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(Zmaczynska-Witek et al., 2019). On the other hand, this age
group has incorporated technology into their lives later in
life and may have different rules about its appropriate use,
being more sensitive to digital interruptions.

Regarding the initial objective of validating the TDIS and
TILES scales in the Spanish context and assessing their va-
lidity and reliability, it's worth noting that this process ad-
hered to international standards. The scales demonstrated
robust validity and reliability values in a sample of Spanish
couples, ensuring their suitability for this specific population
and marking a significant advancement in this field.

In addition, this study offers a new attempt to establish
percentile for classifying the degree of interference within
romantic relationships based on age and gender using the
sum score of TILES and TDIS. This strategy may interest
clinical and research practice, as it allows couples and re-
searchers to know how intrusive these devices are in their re-
lationships and allows them to try to regulate it or develop
new effective interventions. However, given the technologi-
cal advances and social changes that will occur in the coming
years, reviewing these percentiles in the medium to long-
term future is advisable.

Furthermore, the study’s findings revealed the CFA for
the Spanish versions of both the TDIS and TILES scales
showed adequate model fit, with all factor loadings being
significant. The TDIS demonstrated acceptable indices, as
did the TILES, confirming the validity of the proposed uni-
dimensional structure for each scale. Furthermore, meas-
urement invariance analyses across sex and age groups were
conducted. For the TDIS, configural and metric invariance
were supported across both sex and age groups, but full sca-
lar invariance was not achieved. Partial scalar invariance was
established by freeing specific item intercepts (items 1 and 3
for sex, and 2 and 3 for age), allowing for valid comparisons
between groups. In contrast, the TILES showed strong evi-
dence of full measurement invariance across both sex and
age groups, supporting its use for comparing mean scores
across these populations. These findings reinforce the ro-
bustness of the scales while acknowledging certain limita-
tions in the some of the items functioning across demo-
graphic groups, particulatly for the TDIS.

Finally, regarding the relationship between technoference
(TDIS and TILES) and quality of relationship (DAS), the re-
sults show a negative significant direct effect of TDIS and
TILES on DAS. Therefore, higher levels of technoference
were associated with lower levels of dyadic adjustment in re-
lationships. This result goes in the same direction as previous
studies (Coyne et al.,, 2011; McDaniel & Coyne, 2016a; Wang
et al,, 2017). The path analysis showed that both TDIS and
TILES negatively impacted DAS, though in different ways.
TDIS, with a strong negative coefficient (3 = -4.138, p =
.001), indicates that a higher frequency of technoference—
interruptions in couple interactions due to technology—
correlates with lower relationship quality. This supports pre-
vious research linking technological disruptions to decreased
relationship quality (McDaniel et al., 2021). Furthermore,
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TILES (B = -.102, p < .05), while weaker, also shows an as-
sociation between how individuals perceive technology-
related interruptions in their daily interactions with their
partner and lower relationship quality. This suggests that
these perceptions may be harming the quality of the relation-
ship more subtly than the frequency. These findings high-
light the distinct but complementary roles of TDIS and
TILES in affecting relationship dynamics.

Limitations and future research

Although the present study is the first attempt to assess
the TDIS and TILES scales psychometric properties in a
country different from the original study, its results must be
tempered by certain limitations. First, despite the good sam-
ple size of the study and due to the convenience sampling,
the sample is not fully representative of the population. Most
participants were women (72%), with an average age of 45
years and a high level of education. Certain population strata
are under-represented (men, people over 60 or with low ed-
ucation). This mainly affects the assessment of participant
differences or the establishment of valid cut-off points. Fu-
ture studies should be carried out using stratified sampling
systems. Second, as this scale indirectly assesses such a novel
and complex construct as technoference, it is difficult to
know how the subjective perception of the participant
(greater or lesser sensitivity) modulates the results. It would
be desirable to carry out a more complete and longitudinal
evaluation. For example, including both couple members,
other scales related to technoference, scales related to the
use and conflict of electronic devices, and scales that assess
the quality of the relationship or marital aspects of the par-
ticipants. This would have allowed for a more accurate as-
sessment and a deeper understanding of the phenomenon,
establishing relationships beyond correlations and generating
or confirming more complex explanatory models.

In conclusion, the Technology Device Interference Scale
(IDIS) and the Technology Interference in Life Examples
Scale (TILES) are valid tools for assessing technoference in
Spanish populations. The results provide robust evidence of
their validity and reliability. The TDIS and TILES scales are
valid and reliable tools for assessing technoference in Span-
ish populations. CFA confirmed their unidimensional struc-
ture, and invariance analyses support their use across sex and
age, particularly for TILES. While TDIS showed some limi-
tations in scalar invariance, partial invariance allows for cau-
tious group comparisons. These findings endorse their use in
both research and clinical settings, while emphasizing the
need to consider demographic differences. Further studies
with other languages and additional psychometric studies are
warranted, focusing mainly on their psychometric equiva-
lence in representative samples of couples and adjusting to
technological and social changes in the future.



Psychometric properties of the Technology Device Interference Scale (TDIS) and Technology Interference in 1ife Examples Scale (TILES) in St

Complementary information

Contribution Statement.- PBG: Conceptualization, Investigation,
Resources, Project administration. VCM: Methodology, Formal
analysis, Data curation, Writing — Original draft. GMB: Writing —
Original draft, Writing - Review & Editing. GT: Writing — Original
draft, Writing - Review & Editing. FGC: Conceptualization, Inves-
tigation, Resources, Project administration, Writing - Review & Ed-
iting. RRD: Conceptualization, Investigation, Resources, Project
administration, Writing - Review & Editing. JCF: Conceptualiza-

References

Amichai-Hamburger, Y., & Etgar, S. (2016). Intimacy and Smartphone
Multitasking-A New Oxymoron? Psychological Reports, 119(3), 826-838.
https://doi.org/10.1177/0033294116662658

Cakir, C., & Koseliren, M. (2022). Technoference as Technology
Interference in The Communication Process: A Study on Married
Couples [Iletisim Siirecine Teknoloji Miidahalesi Olarak Teknoferans:
Evli Ciftler Uzerine Bir Arastirmal. Erayes Letisim Dergisi, 9(2), 609-626.
https://doi.org/10.17680/erciyesiletisim.1091267

Cano-Prous, A., Martin-Lanas, R., Moya-Querejeta, J., Beunza-Nuin, M. 1.,
Lahortiga-Ramos, F., & Garcia-Granero, M. (2014). Psychometric
properties of a Spanish version of the Dyadic Adjustment Scale.
International Journal of Clinical and Health Psychology, 14(2), 137-144.
https://doi.org/10.1016/81697-2600(14)70047-X

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of
measurement invariance. Structural Equation Modeling: A Multidisciplinary
Journal, 14(3), 464-504. https://doi.org/10.1080/10705510701301834

Cordeiro, J. A., Castro, D., Nisi, V., & Nunes, N. J. (2021). BWDAT: A
research tool for analyzing the consumption of VOD content at home.
Addictive Behaviors Reports, 13, 100336.
https://doi.org/10.1016/j.abrep.2020.100336

Coyne, S. M., Stockdale, L., Busby, D., Iverson, B., & Grant, D. M. (2011).
“I luv u 3)I”: A descriptive study of the media use of individuals in
romantic relationships. Family Relations: An Interdisciplinary Journal of
Applied Family Studies, 60(2), 150-162. https://doi.org/10.1111/j.1741-
3729.2010.00639.x

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests.
Psychometrika, 16(3), 297-334. https://doi.org/10.1007/BF02310555

Dixon, D., Sharp, C. A., Hughes, K., & Hughes, J. C. (2023). Parental
technoference and adolescents' mental health and violent behaviour: a
scoping review. BMC  Public Health, 23(1), 2053.
https://doi.org/10.1186/s12889-023-16850-x

Finger, H., Goeke, C., Dickamp, D., StandvoB3, K., & Konig, P. (2017).
LabVanced: a unified JavaScript framework for online studies.
International conference on computational social science (cologne),

Glassman, J., Humphreys, K., Yeung, S., Smith, M., Jauregui, A., Milstein,
A., & Sanders, L. (2021). Parents’ Perspectives on Using Artificial
Intelligence to Reduce Technology Interference During Early
Childhood: Cross-sectional Online Survey. Journal of Medical Internet
Research, 23(3), €19461. https://doi.org/10.2196/19461

Gregoire, J. (2018). ITC guidelines for translating and adapting tests.
International Journal of testing, 18(2), 101-134.
https://doi.org/10.1080/15305058.2017.1398166

Hales, A. H., Dvir, M., Wesselmann, E. D., Kruger, D. J., & Finkenauer, C.
(2018). Cell phone-induced ostracism threatens fundamental needs.
Journal of Social Psychology, 158(4), 460-473.
https://doi.org/10.1080/00224545.2018.1439877

Halpern, D., & Katz, J. E. (2017). Texting's consequences for romantic
relationships: A cross-lagged analysis highlights its risks. Computers in
Human Behavior, 71, 386-394.
https://doi.org/https://doi.org/10.1016/j.chb.2017.01.051

Hipp, C. J., & Catlson, R. G. (2021). The Dyadic Association among
Technoference and Relationship and Sexual Satisfaction of Young
Adult Couples. Journal of Sex and Marital Therapy, 47(5), 508-520.
https://doi.org/10.1080/0092623x.2021.1922562

389

Heaki) n[g@/g;’R jonships

tion, Investigation, Resources, Project administration, Writing - Re-
view & Editing. EGF: Conceptualization, Investigation, Resources,
Project administration, Methodology, Formal analysis, Data cura-
tion, Writing — Original draft, Writing - Review & Editing.

Funding details.- This study has not received any financial sup-
port.

Declaration of interest statement.- None of the authors declare
conflicts of interest.

Hu, L. T, Bentler, P. M., & Kano, Y. (1992). Can test statistics in covariance
structure analysis be trusted? Psychological Bulletin, 112(2), 351-362.
https://doi.org/10.1037/0033-2909.112.2.351

Kline, R. B. (2012). Assumptions in structural equation modeling. Handbook
of structural equation modeling, 111, 125.

Mackay, L. J., Komanchuk, J., Hayden, K. A., & Letourneau, N. (2022).
Impacts of parental technoference on parent-child relationships and
child health and developmental outcomes: a scoping review protocol.
Systematic  Reviews, 11(1), 45. https://doi.org/10.1186/513643-022-
01918-3

Mardia, K. V. (1970). Measures of multivariate skewness and kurtosis with
applications. Biometrika, 57(3), 519-530.

McDaniel, B. T., & Coyne, S. M. (2016a). "Technoference": The
Interference of Technology in Couple Relationships and Implications
for Women's Personal and Relational Well-Being. PSYCHOLOGY OF
POPULAR MEDIA CULTURE, 51, 85-98.
https://doi.org/10.1037/ppm0000065

McDaniel, B. T., & Coyne, S. M. (2016b). Technology interference in the
patenting of young children: Implications for mothers’ perceptions of
coparenting.  The

Social  Science  Journal, 435-443,
: . i. .1016/j.50scij.2016.04.010
McDaniel, B. T., Galovan, A. M., Cravens, J. D., & Drouin, M. (2018).
"Technoference" and Implications for Mothers' and Fathers' Couple
and Coparenting Relationship Quality. Computer Human Bebavior, 80,

303-313. https://doi.org/10.1016/j.chb.2017.11.019

McDaniel, B. T., Galovan, A. M., & Drouin, M. (2021). Daily
technoference, technology use during couple leisure time, and
relationship quality. Media Psychology, 24(5), 637-665.
https://doi.org/10.1080/15213269.2020.1783561

McDaniel, B. T., & Radesky, J. S. (2018). Technoference: longitudinal
associations between parent technology use, parenting stress, and child
behavior  problems. Pediatric ~ Research, 84(2),  210-218.
https://doi.org/10.1038/541390-018-0052-6

McDonald, R. P. (2013). Test theory: A unified treatment. Lawrence Erlbaum
Associates Publishers.

Metka§, M., Peri¢, K., & Zulec, A. (2021). Parent Distraction with
Technology and Child Social Competence during the COVID-19
Pandemic: The Role of Parental Emotional Stability. Jourmal of Family
Communication, 21(3), 186-204.
https://doi.org/10.1080/15267431.2021.1931228

Muniz, J., & Fonseca-Pedrero, E. (2019). [Ten steps for test development].
Psicothema, 31(1), 7-16. https://doi.org/10.7334/psicothema2018.291

Murray, C. E., & Campbell, E. C. (2015). The pleasures and perils of
technology in intimate relationships. Joumal of Couple & Relationship
Therapy, 14(2), 116-140.
https://doi.org/10.1080/15332691.2014.953651

Mushquash, A. R., Charlton, J. K., Maclsaac, A., & Ryan, K. (2022).
Romance Behind the Screens: Exploring the Role of Technoference on
Intimacy. Cyberpsychology, Behavior and Social Nenvorking, 25(12), 814-820.
https://doi.org/10.1089/cyber.2022.0068

Oliden, P. E., & Zumbo, B. D. (2008). Coeficientes de fiabilidad para
escalas de respuesta categérica ordenada. [Reliability coefficients for
ordinal response scales.|. Psicothema, 20(4), 896-901.

Roberts, J. A., & David, M. E. (2016). My life has become a major
distraction from my cell phone: Partner phubbing and relationship

53(4),

anales de psicologia / annals of psychology, 2025, vol. 41, n° 3 (october)


https://doi.org/10.1177/0033294116662658
https://doi.org/10.17680/erciyesiletisim.1091267
https://doi.org/10.1016/S1697-2600(14)70047-X
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1016/j.abrep.2020.100336
https://doi.org/10.1111/j.1741-3729.2010.00639.x
https://doi.org/10.1111/j.1741-3729.2010.00639.x
https://doi.org/10.1007/BF02310555
https://doi.org/10.1186/s12889-023-16850-x
https://doi.org/10.2196/19461
https://doi.org/10.1080/15305058.2017.1398166
https://doi.org/10.1080/00224545.2018.1439877
https://doi.org/https:/doi.org/10.1016/j.chb.2017.01.051
https://doi.org/10.1080/0092623x.2021.1922562
https://doi.org/10.1037/0033-2909.112.2.351
https://doi.org/10.1186/s13643-022-01918-3
https://doi.org/10.1186/s13643-022-01918-3
https://doi.org/10.1037/ppm0000065
https://doi.org/https:/doi.org/10.1016/j.soscij.2016.04.010
https://doi.org/10.1016/j.chb.2017.11.019
https://doi.org/10.1080/15213269.2020.1783561
https://doi.org/10.1038/s41390-018-0052-6
https://doi.org/10.1080/15267431.2021.1931228
https://doi.org/10.7334/psicothema2018.291
https://doi.org/10.1080/15332691.2014.953651
https://doi.org/10.1089/cyber.2022.0068

390

satisfaction among romantic partners. Computers in Human Bebavior, 54,
134-141. https://doi.org/10.1016/j.chb.2015.07.058

Sbarra, D. A., Briskin, J. L., & Slatcher, R. B. (2019). Smartphones and
Close Relationships: The Case for an Evolutionary Mismatch.
Perspectives on Psychological Science, 14(4), 596-618.
https://doi.org/10.1177/1745691619826535

Shao, T., Zhu, C., Quan, X., Wang, H., & Zhang, C. (2022). The
Relationship of Technoference in Conjugal Interactions and Child
Smartphone Dependence: The Chain Mediation between Marital
Conflict and Coparenting. International Journal of Environmental Research
and Public Health, 19(17), 10949.
https://doi.org/10.3390/ijerph191710949

Spanier, G. B. (1976). Measuring dyadic adjustment: New scales for
assessing the quality of marriage and similar dyads. Journal of Marriage
and the Family, 38(1), 15-28. https://doi.org/10.2307 /350547

Sundqvist, A., Heimann, M., & Koch, F. S. (2020). Relationship Between
Family Technoference and Behavior Problems in Children Aged 4-5

anales de psicologia / annals of psychology, 2025, vol. 41, n® 3 (october)

Pilar Berzosa-Grande et al.

Years. Cyberpsychology, Behavior and Social Networking, 23(6), 371-376.
https://doi.org/10.1089/cyber.2019.0512

Wang, X., Xie, X., Wang, Y., Wang, P., & Lei, L. (2017). Partner phubbing
and depression among matried Chinese adults: The roles of
relationship satisfaction and relationship length. Personality and Individnal
Differences, 110, 12-17. https://doi.org/10.1016/}.paid.2017.01.014

Zmaczyniska-Witek, B., Komborska, M., & Rogowska, A. (2019). Emotional
intelligence and marital communication among matried couples at
different stages of marriage. Hellenic Journal of Psychology, 16(3), 288-312.

Zoppolat, G., Righetti, F., Balzarini, R. N., Alonso-Ferres, M., Urganci, B.,
Rodrigues, D. L., Debrot, A., Wiwattanapantuwong, J., Dharma, C.,
Chi, P., Karremans, J. C., Schoebi, D., & Slatcher, R. B. (2022).
Relationship difficulties and “technoference” during the COVID-19
pandemic. Journal of Social and Personal Relationships, 39(11), 3204-3227.
https://doi.org/10.1177/02654075221093611



https://doi.org/10.1016/j.chb.2015.07.058
https://doi.org/10.1177/1745691619826535
https://doi.org/10.3390/ijerph191710949
https://doi.org/10.2307/350547
https://doi.org/10.1089/cyber.2019.0512
https://doi.org/10.1016/j.paid.2017.01.014
https://doi.org/10.1177/02654075221093611

