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Abstract Converting raw scores to T-scores simplifies the interpretation of test results by pro-
viding a standardized metric. A simple linear conversion of raw scores to T-scores can produce
misleading T-scores if the raw score distribution deviates significantly from normality. The aim of
the present research was to provide normalized T-scores and percentile rank scores for the Test
MultiDimensionnel de Personnalité (TMDP). T-scores were established by first transforming raw
scale scores to a normal distribution with either an approach based on the Item Response Theory
or with an approach based on Rankit percentile-based normalization. The three resulting T-scores
(Linear-, IRT- and Rankit-based T-scores) were compared. Results revealed that both normalization
approaches yielded similar normalized T-scores, which deviated substantially from linear T-scores
for most scales, especially in the higher range of the scores. Benefits of normalized T-scores and the
need for gender- and age-based norms are discussed.
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Introduction

The TMDP (Test MultiDimensionnel de Personnalité) was
developed some 30 years ago and was inspired by the
MMPI. The MMPI-3 and TMDP have in common that both
use a true-false response format to measure psychopathol-
ogy and psychiatric dimensions. When analyzing princi-
pal components in the instruments, both questionnaires
appear to have a similar structure with three main dimen-
sions: anxiety-depression, psychotic ideation, and antiso-
cial behavioral tendencies. The original 410 items of the
TMDP were written in universal French by a group of clin-
ical psychologists in the Montréal area, Canada (Cloutier,
1997). An English version of the items was also devel-
oped. Initially, scaleswere created using a 2 by 3 chi-square
test on item-scores, comparing the two response options
(true-false) among three subgroups of respondents: a gen-
eral population-based group, a clinical group with the fo-
cus pathology and all other clinical respondents. This chi-
square approach was an improvement over merely com-

paring the clinical group with the general population sam-
ple. Items chosen more frequently or less frequently by
the focus pathological group would be considered and re-
tained for a specific scale. When this chi-square procedure
was applied to the TMDP, it created some overlap among
scales in item content. For instance, hospitalized psychotic
patients tended to endorse items measuring depression.
Consequently, items concerning depression symptoms and
allocated to the depression scale were included in other
clinical scales as well. The chi square technique was used
by many researchers in order to identify items from the
MMPI to construct a specific scale; for example, close-head
trauma by Gass and Wald (1997).

After reanalyzing MMPI data, Butcher et al. (1989) pro-
posed to revise the MMPI and keep the clinical scales as
theyweremodified over the years and correctedwith the K
scale. As an example, the Sc scale (for Schizophrenia) had
78 items andmany itemswere also included in other scales.
Tellegen et al. (2003) were critical of the overlap of items
among theMMPI-2 scales. Later on, the clinical scales of the
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TMDPwere revised in order to allocate items to scales with
no item overlap among scales. For instance, all ‘depressive
items’ were removed from clinical scales other than the De-
pression scale.

In line with the procedure suggested by Tellegen and
Ben-Porath (2003), clinical scales without overlap were re-
vised for the TMDP as well (Cloutier, 2024, paper submit-
ted). This reduced the number of items per clinical scale
to 15-28 items for the TMDP. A Principal Component Anal-
ysis was applied to the TMDP, utilizing a tetrachoric cor-
relation matrix for dichotomous items, resulting in ten re-
vised clinical scales. Items with substantial cross-loading
were omitted from the final allocation of items to scales,
yielding scales with items predominantly loading on a sin-
gle component. This resulted in scales for Pessimism (15
items Cronbach α = .91), Anxiety (17 items, α = .89),
Depression (24 items, α = .91), Social isolation (22 items,
α = .87), Perceived parental care (12 items, α = .86), Psy-
choticism (20 items, α = .83), Paranoid ideation (16 items,
α = .72), Antisocial conduct (17 items, α = .76), Impulsiv-
ity (18 items, α = .84), and Hypomania (20 items, α = .78).
The questionnaire also has validity scales and complemen-
tary scales (Cloutier, 1997) and personality disorder scales
based on the DSM-5 (Cloutier & Renaud, 2012).

Another similarity with the MMPI is that a multi-
dimensional profile of scores on the scales can bemade. To
make scores among scales compatible, raw score are con-
verted into a common metric: T-scores (McCall, 1922). Ini-
tially, T-scores were derived for the clinical scales through
linear conversion of Z-scores:

T = 50 + 10×
(
(Raw Score−MRaw Score)/SDRaw Score

)
.

A potential problem arises with standardization of scores
(to Z-scores and eventually to T-scores) when raw test
scores have a non-normal distribution. In the general pop-
ulation raw scores on clinical scales, such as the MMPI
or the TMDP, are usually not normally distributed, but
skewed to the right, due to an overrepresentation of low
scores. With a skewed frequency distribution, the mean is
no longer an adequate statistic to represent the midpoint
of the frequency distribution. Furthermore, with a peaked
distribution the variation in scores is smaller than expected
under a normal distribution. Thus, under non-normal con-
ditions, a simple linear transformation of raw scale scores
into standardized scores will yield aberrant Z- or T-scores,
and raw scores need to be normalized first. In the context
of the MMPI, Colligan et al. (1984) proposed a normalizing
transformation of MMPI raw scale scores. With the intro-
duction of the MMPI-2 raw scale scores were transformed
into “uniform“ T-scores accounting for non-normality of
the raw scores using a procedure described by Tellegen and
Ben-Porath (1992). They proposed to convert MMPI raw

scores towards “uniform” T-scoreswith a polynomial equa-
tion found by regressing raw scores onto percentile based
T-scores with a normal distribution.

One of the aims of the present research is to provide
T-scores for the TMDP following a similar approach, but
this time in the form of normalized T-scores (de Beurs,
Oudejans, & Terluin, 2022). Previously, we have proposed
an alternative method to establish T-scores, by first trans-
forming raw scale scores to a normal distribution with ei-
ther (1) an approach based on the Item Response Theory
(Embretson & Reise, 2013) or with (2) an approach based
on Rankit percentile-based normalization (Soloman& Saw-
ilowsky, 2009). With the IRT-based approach, first IRT fac-
tor scores (thetas) are established. To obtain for each raw
score an IRTbased T-score, raw scores can be regressed
onto the IRT factor scores with nonlinear regression. The
fitted values of the regression model are used as TIRT.. The
other method of normalizing raw scores is the Rankit ap-
proach. With Rankit normalization, percentile rank order
scores are established for raw scores and these are con-
verted with the probit function (the inverse cumulative
distribution function) into corresponding Z-scores (Bliss,
1967; Soloman & Sawilowsky, 2009). Subsequently, these
scores can be transformed to normalized T-scores (TRankit)
(de Beurs, Oudejans, & Terluin, 2022). IRT- and Rankit-
based methods have been compared and appear to yield
quite similar results (Schalet et al., 2021). In this research,
we compared normalized T-scores with linear T-scores to
illustrate the benefit of normalization. Furthermore, we
compared TIRT and TRankit again to explore which ap-
proach yields the best results for the TMDP.

An alternative approach to providemeaning to raw test
results is to establish information on the relative position
of the raw score in the frequency distribution of the refer-
ence group. This can be done by calculating percentile rank
order (PR) scores (Crawford & Garthwaite, 2009; Crawford
et al., 2009). PR-scores are calculated as the cumulative pro-
portion of scores in the reference group that are equal or
lower that the raw score minus half of the proportion with
exactly the raw score (PR = CF − 0.5 × F/N ; in which
CF is the cumulative frequency, F is the frequency of the
raw score andN is the sample size of the reference group;
see also Crawford &Garthwaite, 2009; Kurtz &Mayo, 1979).
They allow for an interpretation, such as: “65% of respon-
dents to this questionnaire have a similar or lower score
than you”. Percentile scores are intuitive and more eas-
ily understood compared to T-scores by clients (and pro-
fessionals). However, a drawback of percentile scores is
that they are ordinal, whereas T-scores are equidistant and
have an interval scale, allowing for basic arithmetic op-
erations, such as subtraction of scores to establish (thera-
peutic) gain. Percentile scores tend to be more spread out
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around the mean and bunched together at the ends of the
scale, compared to T-scores, whichmay result in amisinter-
pretation of their meaning (Bowman, 2002). Consequently,
we provide for each possible raw scale score both normal-
ized T-scores and PR-scores. Finally, two PR-scores were es-
tablished: one based on data from the general population
and the other from a clinical population. All in all this al-
lows for interpretation of test results, such as: ”Your score
on the Pessimism scale is T=65.2; 93%of the general popula-
tion has a lower score, but compared to other patients this
score is less uncommon as only 49% of our patients have a
lower score”

Finally, we investigated the need for separate norms for
genders and age groups. The authors of the MMPI-3 opted
for non-gendered norms, after finding that differences in T
scores between men and women were quite small, never
exceeding 3 T-score points. However, in the normative
group used for the TMDP, it was noticed that women have
a different response to items regarding antisocial behav-
ior and perceived parental care than men. Furthermore,
it is well-established that the genders respond differently
in self-report instruments to items regarding depression
and anxiety, both in the general population as well as in
clinical samples (Cavanagh et al., 2016; McLean & Ander-
son, 2009; Pesce et al., 2016; Sigmon et al., 2005). If gender
or age differences are found, more precision in scores can
be achieved with specific norms for the genders and age
groups.

Methods

This study’s design and its analysis were not preregistered.
The deidentified data onwhich study conclusions are based
and the materials described in the method section are
available from the first author upon request. Some of the
analytic code from R needed to reproduce analyses is avail-
able at https://www.psycharchives.org/en/item/a4a7c591-
af33-4463-b828-6b41b9ea0f7d. R packages used and their
references are described in the statistical analysis section.

Samples

Data were obtained from 2156 respondents comprising a
normative sample from the general population (n=356) and
a clinical sample (n = 1800). Mean age for the entire group
of respondents was M = 35.19 (SD = 12.66; range=16-
79). The population sample contained 155 men (43.5%)
and 201 women (56.5%); the clinical sample contained 780
men (43.3%) and 1020 women (56.7%). Thus, compared to
the general population women were somewhat overrepre-
sented in both samples. To investigate the effect of gen-
der on TMDP scale scores, we compared the scores of re-
spondents who identified themselves as men (n=935) and
women (n = 1221), combining both samples. The effect of

agewas established by dividing the total sample in four age
groups of roughly equal size: 16-26 years, n = 557; 27-26
years, n = 620; 37-44 years, n = 498; 45-79 years; n = 481.

Procedure

Data from the general population were collected by psy-
chologists in the Montreal area. An inclusion criterion
was language since items were written in French. For
the second criterion, participants should have never been
hospitalized in psychiatry and be over 18-year-old. Also
excluded were respondents working in psychiatry, but
other staff members of a general hospital in Saint-Jean-sur-
Richelieu, Québec, were solicited as respondents. An effort
was made to recruit a representative sample regarding ed-
ucational level: Salesmen in the automotive branch, work-
ers in a bakery, workers in a kindergarten, members of a
karate school and students in engineering were solicited as
well. All were asked to complete the questionnaire truth-
fully and honestly about themselves. They could put their
names on the questionnaire or complete it anonymously.
Respondents aged 16 and 17 were added to the normative
adult group, proportionally to the size of this age group ac-
cording to the last census for the Canadian population.

For the clinical sample data were collected from 1800
psychiatric patients seeking treatment at various hospitals
in the Montreal area. Psychologists working in private
practice who used the scoring software for the TMDP, also
contributed data to the clinical sample. Most clinical re-
spondentswere outpatients, but around15%completed the
questionnaire during their hospitalization. Again, the abil-
ity to read and understand French was an inclusion crite-
rion. A very small proportion of English-speaking patients
(< 5%) completed the English version of the TMDP). The
most common pathologies were psychotic episodes, anxi-
ety disorders, major depression, and borderline personal-
ity disorders. For the present analysis, only age and gender
were kept in the dataset to preserve anonymity of the re-
spondents.

Measure

A description of the TMDP is provided in the introduction.
The self-report instrument is intended to assess the nature
and severity of psychopathology. It comprises 410 items
with a (true=1/false=0) response format. The number of en-
dorsed items is counted (after reversing the scores for some
items) and, generally, a higher scale score implies more
of the measured construct. For example, a higher score
on Pessimism means more pessimism. However, a higher
score on Perceived parental care means a more negative
view on care received from one’s parents.
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Table 1 Basic Psychometrics of the Raw Scale Scores and T-scores of the General Population Sample (n = 356).

Raw scores T-scores
scale M SD skew. kurt. M SD skew. kurt.
Pessimism 2.83 3.32 1.50 1.66 49.97 8.68 0.72 -0.09
Anxiety 4.80 3.59 0.85 0.03 49.98 8.82 0.40 -0.43
Depression 6.14 5.03 1.06 0.54 49.97 9.06 0.45 -0.23
Social isolation 6.25 4.84 0.55 -0.60 49.97 9.07 0.04 -0.77
Perceived parental care 2.60 2.69 1.63 2.84 49.98 8.37 0.71 -0.18
Psychoticism 2.18 2.24 1.54 2.31 49.98 7.97 0.65 -0.68
Paranoid ideation 2.64 2.03 0.94 0.70 45.59 9.04 0.31 -0.32
Antisocial behavior 3.95 3.06 0.93 0.48 49.99 8.42 0.40 -0.34
Impulsivity 4.93 3.33 0.77 -0.16 49.98 8.91 0.36 -0.57
Hypomania 3.77 2.66 0.78 -0.05 49.98 8.26 0.37 -0.50

Note. skew.: skewness, kurt.: kurtosis; values > 1.00 or < -1.00 suggest important deviations from normality.

Statistical analyses

All statistical analyses were done with R. Psychometric
properties (M , SD, Skewness, and Kurtosis) were estab-
lished for the raw scale scores from the general population
sample. Linear T-scores were compared to “normalized”
T-scores based on either (1) the Rankit approach (Soloman
& Sawilowsky, 2009) with the RankNorm function in the R
RNOmni package version 1.0.1 (McCaw et al., 2019) or (2)
by means of an IRT model established with the multiple-
Group function of the R mirt package (Chalmers, 2012) for
dichotomous response options (Bock & Lieberman, 1970)
with the EAPsum score as estimator as proposed by Fischer
and Rose (2019). PR scores were also established with the
RankNorm function of the RNOmni package. Cross-walk
tables are presented which provide T- and PR-scores for
each possible raw score. Finally, formulaswere established
throughnon-linearmodelling (theNonlinear Least Squares
nls function in the R stats (version 3.6.2) package and
the glsnls package version 1.2.0 to convert raw scores to
normalized T-scores and PR-scores. These formulas can be
built into an Excel file or questionnaire scoring software.
In addition, we investigated gender and age differences in
TMDP scale scores and, where needed, we provided nor-
mative values separately for men and women and for age
groups.

Results

Table 1 shows indicators of the frequency distributions
of raw scale scores and T-scores (means, standard devia-
tions, skewness, and kurtosis). All raw scales showed posi-
tive skewness (due to an overrepresentation of low scores),
in particular the scales for Pessimism, Depression, Per-
ceived parental care, and Psychoticism. Moreover, the fre-
quency distributions of these scales were also peaked. Af-
ten transformation to normalized T-scores some skewness

remained, but excessive kurtosis was removed. Figure 1
illustrates this for the Pessimism and Depression scores.

Figure 2 shows the relation between raw scores and T-
scores, established by various approaches. The dots rep-
resent IRT factor-based T-scores (Ttheta). There is a range
of Ttheta’s per raw score as in IRT factor scores are estab-
lished based on the chosen response options ánd the diffi-
culty/severity of the items, resulting in more variant scores
than merely summed scale scores. A straight line shows
the relation between raw scores and T-scores after a lin-
ear transformation (TLinear). Curved lines show the relation
between raw scores and T-scores after a Rankit-based nor-
malization (TRankit), and the fitted scores after regression of
raw scores on IRT-based theta scores (TIRT). TRankit was only
available for the general population sample. In this sam-
ple raw Psychoticism (PSY) scores ranged from 0 to 11 and
weremissing for higher scores. Hence, the shorter length of
the green line compared to the other lines in Figure 2, right
hand side). The linear conversion was based onmeans and
standard deviation of the general population sample and
was, again for the Psychoticism scale, only present in the
sample for the range in raw scores from 0 to 11. TLinear for
higher raw scores is based on extrapolation, which is indi-
cated with a dashed continuation of the line for Psychoti-
cism. In the supplementary materials, similar figures are
presented for the other scales.

Figure 2 shows that the linear conversion resulted in
too elevated T-scores in the higher range of the scale, es-
pecially with Psychoticism; TIRT and TRankit followed the
pattern of the dots (IRT factor scores) better. For ANX,
DPR, ISO, and IMP, a linear calculation of T-scores would
yield an acceptable approximation of IRT-based T-scores.
However, for the other scales normalization of raw scores
and a curvi-linear transformation of raw scores to T-scores
yielded a much better interpretable test result. Conse-
quently, as basis for the T-scores in crosswalk tables and
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Figure 1 The effect of Normalization for Pessimism and Depression: Histograms with Density Lines for Raw Scores and
Normalized T-scores

formulas, we have chosen for the IRT-based approach, with
the exception of the Paranoid Ideation scale. Due to the
high variability in factor scores across raw scores for Para-
noid ideation in the IRT model (see Figure 2), indicating a
poor model fit, we opted with the Paranoid Ideation scale
for the Rankit method for T-score conversion.

Table 4 presents TLinear and TIRT scores (calculatedwith
the CW-formulas presented in Supplementary materials,
Appendix D) for all scales, allowing to establish the bene-
fit of the normalization approach. Comparing columns in
Table 4 shows that linear andnormalized T-scores diverged
substantially. A linear conversion to T-scores yields for all
scales exaggerated low T-scores for scores below average
and too high T-scores in the upper region of the scale. The
difference in T-scores was generally five scale point, but
with some scales the difference between TLinear and TIRT
was much larger, such as for the Psychoticism and Antiso-
cial behavior scales. Also, around the average score, dif-
ferences were observed for Pessimism (4 points difference

at T =50), perceived Parental care (3,5 points at T=50), Psy-
choticism (3,4 points at T=50), and Depression (2,5 points
at T=50). For Social Isolation both T-scores were more sim-
ilar (1.0 point at T=50). Normalized T scores were gener-
ally higher because in a right-skewed frequency distribu-
tion the mean underestimates the true center of the distri-
bution.

Table 2 presents an example of a cross-walk table for
raw scores to T-scores according to the normalized conver-
sion for the Psychoticism scale. It also presents PR-scores
for the general population and the clinical population. Gen-
erally, T-scores range from 20 to 80; PR scores range from 1
to 100. Cross-walk tables for the other scales can be found
in the supplementary materials.

Gender and age group specific norming

We also investigated whether separate norms are in or-
der for both genders and for age groups. Table 3 presents
means (and SD) of raw scores for men and women. Ac-
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Figure 2 The Relation Between Raw Scores (x-axis) and T-scores (y-axis) for Pessimism (PSM), Psychoticism (PSY) and
Paranoid Ideation (PAR), Based on Linear, Rankit and IRT Conversions with Dots Representing IRT Factor Scores (Thetas).

cording to t-tests, scores of men and women differed on
most scales, justifying separate norms for the genders. Men
scored higher on Social Isolation, Paranoid ideation, An-
tisocial behavior, and Hypomania; Women scored higher
on Pessimism, Anxiety, Depression, and Perceived parental
care. The effect size of most differences was small to
medium, but the difference in Antisocial behavior was
large. Obviously, if no differences are found between man
and women, there is no need for separate norms either.

Based on these results, we decided to also establish T-
scores for men and women separately. In the mid-range
of the scale this results in a difference in T-score between
men and women of 0.5 to 1.0 T-points (See supplementary
materials Appendix C) with the exception of Antisocial be-
havior where the T-score for men was 13.2 points lower
than for women at RS=11, reflecting that a high raw score
is much more common for men than for women. For the
other scales the differencemight seemmarginal, but it was
still close to 5 points or half an SD,which is approximately a
minimally detectable difference in score (Engel et al., 2018).
Finally, we investigated the influence of age on TMDP scale
scores with correlational analysis and by comparing four
age groups of roughly equal size. Table 5 at the end present
the correlations andmeans and standard deviations for the
age groups. There were no differences for pessimism, de-
pression, psychoticism, and paranoid ideation.

There were age effects for Anxiety [F (3, 2152) = 6.91;
p = 0.0001; η2 = 0.010; the oldest group has lower
scores], Perceived parental care [F (3, 1172.66) = 22.69;
p = 0.000; η2 = 0.028; the youngest group has lower
scores compared to the other age groups], Antisocial be-
havior [F (3, 1187.74) = 37.49; p < 0.001; η2 = 0.048;
the youngest two groups have higher scores], impulsivity

[F (3, 1181.51) = 20.10; p < 0.001; η2 = 0.026], and hy-
pomania [F (3, 1184.37) = 14.33; p = 0.000; η2 = 0.018].
For both the oldest group has lower scores. Thus, where
age effects were found, scored tended to decline with in-
creasing age aswas also shownby the correlations between
age and scale scores. All in all, these results justify only
separate norms for some scales and some age groups. We
determined separate norms for the oldest group vs. the
three younger groups for Anxiety, Impulsivity and Hypo-
mania. Furthermore, separate norms were established for
Antisocial behavior for age groups 14-26, 27-36 and 37-79.
Finally, for Perceived parental care distinct normswere de-
termined for the youngest age group 14-26 and the other
respondents, age 27-79.

Discussion

Our study yielded several key findings regarding the trans-
formation of raw scores on the TMDP scales into inter-
pretable T-scores. First, we observed significant posi-
tive skew and kurtosis in the raw scores, particularly for
the scales Perceived parental care, Psychoticism, and Pes-
simism. This characteristic leads to inflated T-scores in the
higher range of the scale when a basic linear conversion is
employed. To address this issue, we first normalized raw
scores. This normalization effectively counteracted exces-
sively high T-scores. We then established curvilinear con-
version formulas based on the normalized scores. These
formulas generate T-scores that are well-suited for inter-
pretation and closely approximate factor scores derived
from ItemResponse Theory (IRT) analysis. Finally, the com-
bined use of T-scores and PR-scores enhances the clarity of
test result interpretation.
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Table 2 Pessimism: Crass-Walk Table from Raw Scores to T-scores and PR-scores for the General Population and the
Clinical Population

Raw Score TIRT
1 PR_n2 PR_cl3

0 42.8 13 3
1 47.3 38 8
2 51.1 56 12
3 54.2 67 17
4 56.8 74 22
5 58.9 80 26
6 60.7 84 30
7 62.3 87 35
8 63.8 90 42
9 65.4 93 49
10 67.1 95 56
11 69.1 96 64
12 71.5 97 72
13 74.4 99 81
14 78.0* – 89
15 82.4* – 97

Note. TIRT: IRT-based T-score; PR_n: Percentile Rank score general population; PR_cl: Percentile Rank score clinical
sample.
*: Scores based on the formula, not actually present in the general population sample.
1: Formula for normal all (ID:3) for RS->T(IRT): y = 42.771+5.007×x−0.457×x2+0.020×x3; a degree-3 polynom.
2: Formula for normal all (ID:5) for RS->PR_n: y = 13.338 + 30.365 × x − 5.725 × x2 + 0.606 × x3 + 0.032 × x4 +
0.001× x5; a degree-5 polynom.
3: Formula for clinical all (ID:3) for RS->PR_cl: y = 3.845+ 3.676× x+0.126× x2 +0.003× x3; a degree-3 polynom.

The benefits of normalizing test results before T-score
conversion is clearly illustrated with Figures 1 and 2 and
the results presented in Table 4 at the end. Linear T-scores
appear to be inflated, particularly at the higher end of the
scales. This inflation can be substantial, reaching or ex-
ceeding 5 T-score points formany scales, which is not trivial
and equivalent to half a standard deviation.

We compared also two approaches to normalization:
Rankit transformation and an IRT-based scoring of the
TMDP. IRT scoring is generally recommended over sim-
ple summed scale scores, provided that certain require-
ment (e.g., unidimensionality of the scales, monotonicity of
the scores, and local independence of item pairs) are met.
Moreover, in contrast to Rankit, IRT-based transformations
used data from both groups. Moreover, Normalization or
raw scores through an IRTmodel or bymeans of percentile
based Rankit transformation yielded in practice very simi-
lar results.

Norms for genders or non-gendered norms

Raw scale scores of men and women differed on most clin-
ical scales of the TMDP, justifying separate norms for the
genders. Men scored higher on Social Isolation, Paranoid
ideation, Antisocial behavior, and Hypomania; women

scored higher on Pessimism, Anxiety, Depression, and Per-
ceived Parental Care. The effect size of most differences
was small to medium, but the difference in Antisocial be-
havior was quite large.

T-scores can be adjusted to account for gender differ-
ences, providing more accurate information for men and
women. However, this adjustment comes with a trade-off:
such Tscores can no longer be used for directly comparing
scores across genders. This is because the conversion pro-
cess ensures that the average T-score for each subgroup
(men, women, or specific age groups) will be 50 by def-
inition. Thus, it depends the research question whether
non-gendered or gender specific scores are preferred. But
there is more: The first argument proposed for nongen-
dered norms for the MMPI-3 is a legal one and concerns
personal screening in which it could be illegal to discrim-
inate by race, colour, religion, sex, or national origin in
employment practices. There is also a practical consid-
eration: according to the MMPI-3 manual (Ben-Porath &
Tellegen, 2020), there was a remarkable absence of sub-
stantive differences between gendered and non-gendered
norms. Nearly all the mean differences were below 3 T-
score points. However, with the TMDP significant differ-
ences appeared between male and female respondents on
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Table 3 Mean (and SD) and T-test Statistics for the Difference in Score Between Genders.

Men (n = 935) Women (n = 1221) Significance
Scale M SD M SD t(2155) p Cohen’s d 95% CI
Pessimism 7.13 5.02 7.84 4.67 −3.34 .0008 −0.15 [-0.23, -0.06]
Anxiety 8.09 4.70 9.48 4.55 −6.89 .0000 −0.30 [-0.39, -0.22]
Depression 11.76 6.80 13.14 6.37 −4.79 .0000 −0.21 [-0.30, -0.12]
Social isolation 9.58 5.37 8.62 5.26 4.13 .0000 0.18 [0.09, 0.27]
Perceived parental care 4.37 3.50 5.87 3.89 −9.40 .0000 −0.40 [-0.49, -0.32]
Psychoticism 4.15 3.78 3.96 3.59 1.21 .2266 0.05 [-0.03, 0.14]
Paranoid ideation 5.66 4.11 5.43 3.81 1.37 .1715 0.06 [-0.03, 0.15]
Antisocial behavior 5.56 3.41 3.47 2.82 15.21 .0000 0.68 [0.59, 0.77]
Impulsivity 7.51 4.72 7.58 4.66 −0.31 .7571 −0.01 [-0.10, 0.07]
Hypomania 6.76 3.89 6.57 3.60 1.16 .2463 0.05 [-0.03, 0.14]

Note. CI: Confidence interval.

certain clinical scales and comparison of non-gendered and
gendered T- and PR- scores reveals substantial differences.
Finally, nongendered norms could be used to accommo-
date transgender and non-binary individuals whose gen-
der identity doesn’t align with the traditional male/female
binary. This is a practical solution and fully conceivable for
interpretation of scores on the TMDP.

Norms according to age

The results also point out some differences between young
and older respondents. The TMDP scoring software used
to select adults as 18 and over and had separate norms for
teens aged 14 to 17. In an earlier version of the TMDP, sep-
arate norms were established for adults (18 and over) and
teenagers from 14 to17. This was recently abandoned and
the TMDP is now dedicated to adults from 16 and up with
adult specific norms. For the scales Pessimism, Depression,
Social isolation, Psychoticism, and Paranoid Ideation, there
are no differences between age groups. Separate norms
may be used for Anxiety for younger respondents (1644)
vs. the oldest group (45-79), Antisocial behavior for 16-26,
27-36, and 37-79, Perceived parental care for the youngest
group (16-26) vs. the others (27-79), and for Impulsivity and
Hypomania for 16-44 compared to the oldest age group (45-
79). It possible to adapt scoring of these clinical scales ac-
cording to different groups of ages and in the supplemen-
tarymaterials cross-walk tables and formulas are provided
to do so.

T- and PR-scores to stimulatemeasurement-based care

Using tests, such as the TMDP, to evaluate themental health
of our clients at the start of treatment and to monitor
progress over time is an essential element of evidence-
based care (Lewis et al., 2019). Consequently, monitoring
outcomes is included in treatment guidelines (Prevolnik
Rupel et al., 2021). Measurement is also recommended by

researchers warning for the unreliability of unstructured
clinical judgment (Meehl, 1954; Kahneman et al., 2021). De-
spite the established benefits (Delgadillo et al., 2017; Lam-
bert & Harmon, 2018), standardized assessment remains
underutilized (Boswell et al., 2013; Jensen-Doss et al., 2018).
One of the reasons may be difficulty with the interpreta-
tion of test results. We hope that the plea to use of standard
measurement scales, such as T- and PR-scores (de Beurs,
Boehnke, & Fried, 2022) will stimulate standardized assess-
ment in the therapy office.

Strengths and limitations

A strength of this research is sufficiently sizable samples to
fit an IRT model and to establish norms for separate norm
groups. There was some overrepresentation of women in
the population and clinical samples. In combination with
the gender effect found for most scales, this may lead to
slightly biased T- and PR-scores when established for the
entire group, irrespective of gender. This can be overcome
by giving men and women different weights in the data
analysis. However, as the effect size of gender differences
was generally small and the overrepresentation of women
was also small, we have decided against weighting the data
differently for the genders. Some unresearched issues re-
main, such as, investigation of other background or demo-
graphic variables that may affect the test score, e.g., socio-
economic status or highest attained education level. There
may be limitations of the sample in regard to diversity fac-
tors and we note that study findings may not generalize to
the broader population.

Conclusion

By utilizing common metrics, such as T-scores and PR-
scores, mental health professionals can create a more col-
laborative understanding of test results with their clients.
This approach bridges the gap between the psychometrics
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expertise of the professional and the everyday experience
of the client. It facilitates discussions about the implica-
tions of the test results for tailoring therapeutic interven-
tions and determining treatment completion when thera-
peutic goals have been achieved.

Authors’ note

R code for analysesmade available atwww.psycharchives.org/
en/item/86e598e9-4828-4127-86ae-5f0d18e9586a.
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