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Abstract

Sense of time is a fundamental aspect of human psychology. The Zimbardo Time Perspective Inven-
tory (ZTPI) is a widely used questionnaire meant to measure fundamental experiential dimensions
of time, such as past, present and future. The aim of this study was to establish model fit of a Norwe-
gian extended version of the ZTPL The study is based on a convenience sample of 713 individuals.
Based on previous findings, we employed confirmatory factor analysis and exploratory structural
equation modelling to investigate different factor structures of ZTPI. The analyses were carried out
using the WLSMV-estimation approach, and several fit indices was used as indicators of how well
the data fitted the suggested factor structure. This first investigation of a Norwegian version of ZTPI
did not find support for the original 56-item scale, the S-ZTPI version (64 items), nor an extended
version that also incorporated the transcendental time perspective (74 items). In post-hoc analyses,
we identified a model with 34 items and 7 factors that fitted the data adequately. Further studies
should investigate the factor structure of ZTPI in a Norwegian context, and international studies
should investigate how the transcendental time perspective relates to the rest of ZTPIL
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1. Introduction

Sense of time is a fundamental part of human psychology (Di Lernia et al., 2018),
and has been recognized as such for a long time. Recently, however, sense of time
and individual’s time perspective have been given further importance and be-
come a growing area of scientific endeavour. Time perspective can be understood
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as a fundamental cognitive dimension dividing human experience into past, pres-
ent and future (Zimbardo & Boyd, 1999). Time perspective has, for instance, been
used to investigate differences in risk taking, health-promoting behaviour, quality
of life, aging and as a predictor of drug use (Boyd & Zimbardo, 2005; Hamilton
et al,, 2003; Keough et al., 1999; Loose et al., 2018; Preau et al., 2007; Rohr et al.,
2017; Stolarski et al., 2018; Zimbardo et al., 1997).

One way to measure time perspective is the Zimbardo Time Perspective In-
ventory (ZTPI). ZTPI was presented as a 56-item inventory to measure different
aspects of an individual’s time perspective, covering past, present and future time
perspectives (Zimbardo & Boyd, 1999). Currently, ZTPI is widely used interna-
tionally for different purposes in scientific fields such as psychology, behavioural
economics and sociology (Stolarski et al., 2015). Translated versions of ZTPI have
been investigated in relation to its psychometric properties and validity in many
different countries and settings (Akirmak, 2019; Chan et al., 2016; Sircova et al.,
2014; Sobol-Kwapinska et al., 2016; Stolarski et al., 2015). Sircova and colleagues
(2014) investigated the structural equivalence across 24 countries and concluded
that the ZTPI is invariant across most of the countries included, despite diverse
cultural traditions. However, a recent study comparing ZTPI across United States,
Poland and Nigeria found differences in model fit across these countries (Sobol-
Kwapinska et al., 2018). The authors conclude that there may be cultural differ-
ences in time perspectives that need to be considered in future revisions of ZTPI.

The original ZTPI has been investigated as a one-, three- and five-factor in-
ventory using confirmatory factor analyses (CFA; Carelli et al., 2011), but is usu-
ally understood as measuring five distinct time perspectives: past negative, past
positive, present hedonistic, present fatalistic and future (Sobol-Kwapinska et al.,
2018) (Table 1). ZTPI has been subject to many investigations into its factor struc-
ture, as well as many modifications to the original inventory. A Swedish version
(S-ZTPI) was developed which included eight additional items, and this version
was suggested to contain six distinct factors, as the future time perspective was di-
vided into a positive and a negative dimension (Carelli et al., 2011). Zimbardo and
colleagues have also suggested a transcendental time perspective questionnaire
consisting of 10 items to complement the original ZTPI questionnaire without
being incorporated into the scale itself (Boyd & Zimbardo, 1997). See Table 1 for
a short description of the different time-perspectives.

Many previous studies have reported a less than optimal fit of ZTPI (Sobol-
Kwapinska et al., 2018). It has been therefore been suggested that further inves-
tigations of the factor structure of ZTPI should not rely solely on CFA, but also
explore other statistical techniques. Exploratory structural equation modelling
(ESEM) has been employed as an alternative and complementary approach with
promising results (Sobol-Kwapinska et al., 2018; Temple et al., 2017). ESEM can be
especially suitable for complex models with many items and factors that are con-
ceptually closely related (Worrell et al., 2018). The ESEM approach can be seen
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as a combination of exploratory and confirmatory factor analysis by negating the
necessity for items to load only on one factor and allowing for non-consequential
cross-loadings (Asparouhov & Muthén, 2009; Marsh et al.,, 2014).

To the best of our knowledge, a Norwegian version of the full ZTPI has not been
investigated in relation to factor structure. Given the potential importance of this
inventory in many different areas, it is desirable to pilot the full ZTPI in a Norwe-
gian setting. The present paper does not attempt to cover all of the different ver-
sions of ZTPI or cover all of the aspects related to ZTPI's psychometric properties
and potential validity. Rather this paper constitutes a first attempt to determine
the factor structure of a Norwegian version of ZTPI, with an initial focus on full
versions and not short versions of the inventory.

1.1. Objectives of the Present Study

The aim of the present study was to compare three different factor structures
of ZTPI in a Norwegian sample: The original 56-item scale was investigated, the
S-ZTPI version, and an extended version also incorporating the transcendental
time perspective.

2. Material and Methods
2.1. Participants

Participation in the present study was based on convenience sampling of indi-
viduals 18 years old or above. An invitation to participate in the study was sent to
all 7,800 employees in a general hospital and employees of a larger food-store, via
the e-mail systems of the two organizations. Out of the 7,800 individuals invited,
713 (9.1%) participated. The mean age was 33.9 (standard deviation 12.8, range
18-69 years) and 74.3% (n = 530) were female.

2.2. Measures

The English version of ZTPI, including the eight additional items from S-ZTPI
(64 items), and the Transcendental-future Time Perspective Inventory (TTPI;
10 items) were translated into Norwegian by two bilingual speakers; one native
Norwegian and one native English speaker. Based on a review of the research lit-
erature, the native Norwegian speaker had some prior knowledge of ZTPI. The
translation consisted of the following steps: First, the bilingual native Norwe-
gian speaker translated the items from English to Norwegian. Then the native
bilingual English speaker translated the items back to English. The two trans-
lators then compared the back-translated items with the original English ver-
sion. Only some minor differences were found, and the two translators agreed
upon the Norwegian words and syntax that best covered the original English
version.
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2.3. Data Collection

Data were collected online, and included only self-reported age and gender, as
well as the 64-item version of the ZTPI, and TTPI. All of the items were rated on a
five-point scale (“very untrue” to “very true”). Skewness ranged from 1.34 to —1.28
and kurtosis from 5.04 to 1.78 across items.

2.4. Ethical Considerations

Information about the purpose and procedure of the study was provided in the
invitation e-mail. By opening the link to the online survey, all of the participants
gave their digital consent to participate in the survey. The content of the ques-
tionnaire did not constitute health-related research according to the Norwegian
Health Research Act. As such, ethical approval was not required according to
Stavanger University Hospital's guidelines and national regulations.

2.5. Main Analyses: Procedure

Based on previous findings, we initially employed CFA and ESEM to compare dif-
ferent factor structures of ZTPI. The original 56-item version was analysed as a
five-factor structure, and the extended S-ZTPI as a six-factor structure. Finally, an
extended version also incorporating the transcendental time-perspective was in-
vestigated as a seven-factor structure (74 items). The CFA and the ESEM analy-
ses were carried out using a mean- and variance-adjusted weighted least squares
(WLSMV) estimation approach suitable for ordinally scaled items (Asparouhov
& Muthén, 2009; Marsh et al., 2014). Root Mean Square Error of Approximation
(RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI) and Standard-
ized Root Mean Square Residual (SRMR) were used as indicators of how well the
data fitted the suggested factor structure. Several criteria for evaluating model
fit have been suggested (Byrne, 2012; Hu & Bentler, 1999). In the present study,
a RMSEA of <0.08 is judged as acceptable, and a value of <0.05 as good. For
CFI and TLI, a value of >0.90 is considered acceptable fit, and >0.95 good fit.
For SRMR, a value <0.08 is considered acceptable, while a value of <0.05 is con-
sidered good fit. Out of the 713 participants, 636 (89.2%) answered all of the 74
ZTPI-questions. Bivariate comparisons of mean response patterns between those
answering some of the items versus those with complete data did not reveal any
statistically significant differences (p-values ranging from 0.138 to 0.492). Full in-
formation maximum likelihood (FIML) was therefore used to handle missing data
under the assumption that data was missing completely at random (MCAR) or
missing at random (MAR) (Enders, 2010). For the factor structure yielding the best
fitting model according to the fit indices, Cronbach’s alpha was estimated. Con-
figural and scalar invariance across gender and age categories (0-29/30+ years)
was also investigated. A decrease in model fit was considered indicative of non-
invariance if the decrease was more than 0.015 for RMSEA and more than —-0.01 for
CFI (Putnick & Bornstein, 2016). Analyses were performed using R (R Core Team,
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2018) and CFA was performed using the lavaan-package (Rosseel, 2012), while
ESEM was performed using Mplus version 8.2 (Muthén & Muthén, 1998-2017).

2.6. Post-Hoc Exploratory Analyses

Considering the results from the main analyses, a post-hoc analysis was conduct-
ed in an attempt to improve model fit:

1)  Exploratory factor analysis of each of the seven factors independently to ver-
ify that the suggested factors were unidimensional and that factor loadings
were reasonably high. Items with factor loadings <o.50 were removed from
further analysis (Hair et al., 1998).

2)  ESEM analysis of a seven-factor model using the retained items. Low factor
loadings (<0.50) and salient cross-loading items (>0.30 on multiple factors)
(Rosellini & Brown, 2011) were removed from further analysis.

3) CFA of each of the seven factors independently using the retained items to
verify unidimensionality.

4)  CFA and ESEM analysis of a seven-factor model using the retained items.

3. Results
3.1. Main Analyses: CFA and ESEM

Table 2 gives an overview of the CFA and ESEM fit indices for the original ZTP]I,
the extended S-ZTPI and the extended version incorporating the transcendental
time perspective. For CFA, none of the tested models fitted the data (Table 2).
The extended seven-factor model had the least inadequate fit indices, with a
RMSEA = 0.053 (C190% 0.051-0.054, p-value < 0.001), CFI = 0.844, TLI = 0.838
and SRMR = 0.092. The correlation between the different factors of the best-fitting
model ranged between 0.75 (past negative and future negative; p < 0.001) and
—0.02 (future positive and transcendental; p = 0.653) with a mean correlation of
0.34 between remaining factors (all p-values < 0.05). The internal reliability of the
factors ranged from 0.54 (future positive) to 0.88 (past negative). All factors had
one or more item with a loading less <0.50, and all except the “transcendental”
and “past positive” factor had at least one item with a very low loading (<0.30).
For the ESEM, the fit indices indicated a substantially better fit of the data.
Again, the extended seven-factor model was comparably better with RMSEA =
0.31 (CI90% 0.029-0.033), CFI = 0.948, TLI = 0.936 and SRMR = 0.034. Howev-
er, all of the ESEM analyses indicated substantial cross-loadings of items (<0.30)
between several factors. Most notably, cross-loadings were substantial between
“past negative” and “future negative’, and between “past positive”/"future nega-
tive” and “present fatalistic”. This clearly indicates that these factors were not dif-
ferentiable from each other. Overall, considering the poor model fit and some high
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correlations between factors in the CFA, as well as substantial cross-loadings in
the ESEM, none of the models included in the main analyses fitted the data.

3.2. Post-Hoc Exploratory Analyses

The exploratory factor analysis indicated that each of the suggested seven factors
were uni-dimensional. A total of 27 items were, however, removed from further
analyses due to low factor loadings. ESEM analyses indicated several items with
substantial cross-loadings and some items with low loadings on all factors. Based
on this, 13 more items were removed. Confirmatory factor analysis using the re-
tained 34 items was subsequently done separately for each suggested factor. Mod-
el fit was adequate for all factors independently (RMSEA, range: 0.40-0.62; CFI,
range: 0.934-0.998; TLI, range: 0.904-0.997; SRMR, range: 0.054—0.020).

Finally, a CFA was performed for the seven-factor model using the 34 retained
items. This model had a RMSEA = 0.048 (CI90% 0.045-0.052), a CFI = 0.964,
TIL = 0.960 and SRMR = 0.060, indicating an adequate to good fit with the data.
The corresponding ESEM analysis also indicated appropriate fit (RMSEA = 0.032
[CI90% 0.027-0.036], CFI = 0.987, TIL = 0.978, SRMR = 0.021). Cronbach’s al-
pha for the factors ranged between 0.64 (future positive) and 0.89 (past negative),
with a mean reliability of 0.76 across factors. The correlations between the factors
ranged from 0.03 (present hedonistic—past positive) to 0.83 (present fatalistic—
future negative). In relation to measurement invariance, the 34-item version was
found to be both configural and scalar invariant across gender (A between base-
line and scalar model for gender: RMSEA = 0.001, CFI = 0.008) and age (ARMSEA
=0.003, ACFI = 0.008).

However, both the CFA and ESEM indicated poor discrimination between the
future negative factor and the present fatalistic factor as indicated by high cross-
loadings (ESEM) and high factor correlations (CFA) in the 34-item model. Allow-
ing for a higher-order factor mitigated this issue while still achieving an accept-
able fit in CFA (RMSEA = 0.051 [CI90% 0.048-0.054]; CFI = 0.960; TLI = 0.956;
SRMR = 0.064).

4. Discussion
4.1. Summary of Findings

The present study is the first attempt to compare different factor structures of
the Norwegian version of ZTPI. For the original 56-item and the extended S-ZTPI
version, our results are similar to those previously described (Carelli et al., 2011).
The model that incorporated the transcendental time-perspective fitted the data
somewhat better than the six-factor S-ZTPI version. However, none of the models
tested initially fitted the data adequately. Even though CFI and TLI do ‘not func-
tion well with correctly specified models that include a large number of variables’
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(Kenny & McCoach, 2003, p. 349) and indications that commonly used cut-offs
for fit indices are too restrictive (Beauducel & Wittmann, 2005) especially for
complex models (Marsh et al., 2004), there were also other problems with the
models in our main analyses. These included high correlations between specific
factors, several items with a low or very low factor loading, and a low internal
reliability of the future positive factor. We therefore decided to perform an explor-
atory post-hoc analysis in an attempt to identify a model that fitted the data better.
Following several data-driven steps, a model with 34 items and seven factors that
had an acceptable to good fit was identified. For this model, the internal reliability
of the different factors was high to very high, with the exception of the future posi-
tive time perspective.

4.2. Implications

Previous attempts have been made to shorten the ZTPI-inventory. For instance,
25-item (Wakefield et al, 2010), 20-item (Przepiorka et al., 2016), 18-item
(Kostal et al., 2015), 17-item (Orosz et al., 2017) and 15-item (Kostal et al., 2015;
McKay et al., 2014; Zhang et al., 2013) versions have been suggested. Although
they were found to be psychometrically sound in the initial research reports, find-
ings have been difficult to replicate (McKay et al., 2014, 2015; Worrell et al., 2018).
For instance, in a Norwegian sample using factors from the 25-item version, it
was necessary to remove one item to improve model fit for the purposes of a
SEM-analysis (Pozolotina & Olsen, 2018). Furthermore, the development of these
short versions has been criticized for being too dependent on a data-driven ap-
proach as opposed to being theory-based (Temple et al., 2017; Worrell et al., 2018).
Using a data-driven approach also increases the risk of over-fitting and poor ex-
ternal validity. We were not able to use the frequently advocated split-half ap-
proach due to lack of statistical power in our sample (Anderson & Gerbing, 1988;
Osborne & Fitzpatrick, 2012). The findings from our post-hoc analysis should
therefore be interpreted with caution, and we strongly encourage future research
into the factor structure of ZTPL

4.3. Strengths and Limitations

The main strength of the present study is the large sample size, which allowed
for an initial investigation of the Norwegian version of the ZTPI. The main limita-
tions relate to the inclusion of participants, which was based on a convenience ap-
proach, and the very low participation rate (9.1%), as well the gender imbalance,
where almost three quarters were female. The invitation was a mass e-mail to
employees without individual tailoring, therefore the incentive to participate was
most likely particularly low. The restricted sampling frame and participation rate
curtails the potential for generalising the present findings to the Norwegian popu-
lation per se. Furthermore, given the limited range of other variables included in
the study, we could not investigate the convergent or divergent validity of ZTP],
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nor investigate potential measurement non-invariance across other potentially
important dimensions (such as educational level). Similarly, the high proportion
of female participants may have restricted our ability to assess measurement in-
variance across gender. Finally, since the data was collected only once, we could
not investigate the test-retest reliability of the Norwegian version of ZTPL

5. Conclusions

This study did not find support for the original 56-item scale, for the S-ZTPI ver-
sion, nor for an extended version which also incorporates the transcendental time
perspective. In post-hoc analyses, we identified a model with 34 items and seven
factors that fitted the data adequately. Our findings needs replication, and further
studies should investigate the factor structure of ZTPI in a Norwegian context.
International studies should investigate how the transcendental time perspective
relates to the rest of ZTPI, while also exploring novel approaches to determine the
best factor structure of the inventory.
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