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Purpose: Previous studies of the Public Opinion Survey of Human Attributes-Stuttering (PO-
SHA-S), using test and retest designs in modest-sized samples, have reported satisfactory 
test-retest reliability, i.e., correlations of about 0.80. Simultaneously, lower but moderate cor-
relations between different first and second test respondents were observed and hypothe-
sized to represent unspecified “societal” influences on stuttering attitudes. This study sought 
to clarify this and other potential relationships between first and second tests with the PO-
SHA-S in a large, geographically and linguistically diverse sample.

Methods: POSHA-S Overall Stuttering Scores (OSSs) of 345 respondents from 12 test-retest 
samples from four countries and languages, with no intervening interventions, were analyzed 
with correlations and by grouping respondents according to whose stuttering attitudes im-
proved, remained the same, or worsened from test to retest.  

Results: Test and retest OSSs generally conformed to normal distributions and were not sig-
nificantly different. Correlations between first versus second tests replicated earlier research. 
However, when the degree and direction of change from test to retest was considered, both 
in other correlations and in sorts of respondents, unexpected results emerged. Respondents 
with intermediate attitudes changed minimally, while those with most and least positive atti-
tudes at the first test changed in opposite directions past the overall mean at second test.  

Conclusions: While demonstrating adequate test-retest reliability correlations on the POSHA-
S, public attitudes were found to be less stable than previously assumed.
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INTRODUCTION

Psychometric requirements of measures of attitudes
In order to be confident that any scale accurately measures its 

intended constructs its psychometric properties must be as-

sessed [1]. Among other measures, these include aspects of 

validity (e.g., face validity, construct validity, and concurrent 

validity) and internal consistency. A satisfactory scale also 

must also be reliable, that is, generating consistent results in 

similar contexts. This study addresses reliability, or more spe-

cifically, test-retest reliability.

Sources of variance in test-retest reliability
Revelle and Condon [2] identified four sources of variance in 

measurements of individuals or groups, i.e., trait, state, specific, 

and random error. They wrote, “All tests are assumed to mea-

sure something stable over time (trait like), something that var-

ies over time (reflecting the current state), some specific vari-

ance that is stable but does not measure our trait of interest, 

and some residual, random error” (p. 4). In other words, state 

variance refers to changes in one’s responses based on mo-

ment-to-moment or short-term influences, while trait variance 

identifies one’s long-term changes in responses. Specific and 

error variance components are latent constructs that cannot be 

observed. Revelle and Condon give the following example of a 

test item, “I enjoy a lively party.” One’s response is an unknown 

mixture of extraversion (trait), positive emotion (state), and 

wording of the item or how one might interpret “lively” or 

“party” (specific). All of these are sources of variability in test-

retest reliability. Tests, scales, or surveys typically intend to 

measure traits, or, for the purpose of this paper, the attitudes 

the public holds toward stuttering and people who stutter.

The standard way to assess test-retest reliability of a self-re-

ported opinion or perception in the social sciences is to ad-

minister the scale, survey, or test on two occasions with no in-

tervening influence other than time between the two adminis-

trations, but the time not so short that respondents will clearly 

remember their responses to individual items on the instru-

ment [1]. Ideally, if trait attitude scores remain similar in the 

same respondents from test to retest, while state and specific 

components are kept to a minimum, moderate to high test-re-

test correlations indicate that test-retest reliability is satisfac-

tory. While Revelle and Condon [2] regard the single test-retest 

correlation as insufficient in some cases, this “classic” ap-

proach has served to determine which measures of attitudes 

generate results that can be regarded as “repeatable” in similar 

environments, but not necessarily valid, which is another im-

portant psychometric dimension not considered here.

Another way to assess test-retest reliability is to determine 

the percentage of agreement of 1st and 2nd responses that are 

identical, differ by one unit, differ by two units, differ by three 

units, and so on. The larger the percentages at the identical 

and small difference categories, the greater the test-retest reli-

ability.

Test-retest reliability of one measure of stuttering attitudes
The focus of this paper is the Public Opinion Survey of Human 

Attributes-Stuttering (POSHA-S), a well-documented measure 

of public attitudes toward stuttering [3]. Forty-five POSHA-S 

items are combined into 11 components, three subscores, 

and an Overall Stuttering Score (OSS) (which is the mean of 

two stuttering subscores, that is, Beliefs and Self Reactions re-

garding people who stutter). The Beliefs subscore is derived 

from stuttering items that tap judgments that are external to 

the respondents in that they do not consciously consider their 

own behavior or emotions on their answers, such as beliefs 

about causes. Self Reactions require internal judgments of re-

spondents’ own real or potential actions, feelings, or personal 

knowledge, such as whether they would tell a stuttering per-

son to “Slow down” or experience pity. A comparative general 

section compares one’s overall impression, desire to be, 

amount known, and persons known who (a) stutter, (b) are 

obese, (c) are mentally ill, (d) are left handed, and (e) are intel-

ligent. Items and components related to obesity and mental 

illness make up the Obesity/Mental Illness subscore, the pur-

pose of which is to consider stuttering within a comparative 

disability perspective. Notably, public attitudes toward stut-

tering are, overall, less positive than attitudes toward obesity 

but more positive than those for mental illness [4]. The two 

other non-stuttering “anchor” attributes, intelligence (posi-

tive) and left handedness (neutral), are not included in stan-

dard POSHA-S summary ratings. All scaled ratings are con-

verted to a -100 to +100 scale, with 0 being neutral, and ratings 

for some items are inverted so that, consistently, higher rat-

ings reflect more positive attitudes while lower ratings reflect 

more negative attitudes. 

The instrument contains a demographic section with ques-

tions about age, education, gender, parental and marital sta-

tus, income, languages known, race, and religion. Addition-

ally, it includes self-ratings for health, abilities, and 12 differ-

ent life priorities that relate to a variety of personality traits. 

The POSHA-S, and its earlier experimental version, have 
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been shown in numerous publications to be user-friendly, in-

ternally consistent, valid, reliable, translatable, and unaffected 

by different modes and settings of administration [5-13]. 

In terms of test-retest reliability, the POSHA-S, and its near-

final experimental version (then termed the POSHA-E2) had 

test-retest correlations in the stuttering and general ratings in 

four different paper and online samples averaged +0.80 (range 

= +0.69 to +0.86), reflecting an acceptably high correspon-

dence between mean values for tests (1st tests) and retests 

(2nd tests). Absolute percent agreement in ratings was also 

satisfactory. A later test-retest reliability investigation in Iran 

yielded a slightly lower correlation of +0.70 [14]. 

Table 1 summarizes these results in the stuttering and gen-

eral sections for the paired, same respondents. The table also 

summarizes a finding reported by St. Louis [7] and, earlier, by 

St. Louis et al. [9], that 1st test scores of individual respondents 

were also correlated by +0.57 (range = +0.39 to +0.71), not with 

their own 2nd test scores, but with those of other respondents. 

At the time, the authors surmised that stuttering attitudes 

were affected by both “individual” and “societal” influences. 

They explained that, given correlations of about +0.80 for the 

same respondents, if the correlations between different re-

spondents had been close to zero, then unique individual at-

titudes would have been responsible for the +0.80 correla-

tions. If the correlations between different respondents had 

been as high as +0.80, widely held societal influences would 

have superseded unique individual influences. The fact that 

different respondent correlations averaged +0.57 and the same 

respondent correlations averaged +0.80 indicated that com-

mon societal influences accounted for most of the similarities 

in 1st versus 2nd administrations (i.e., +0.57) and that individ-

ual influences accounted for the difference between the two 

correlations (i.e., +0.80 minus +0.57). St. Louis et al. [9] and St. 

Louis [7] concluded that stuttering attitudes are strongly influ-

enced by shared societal values and opinions, sometimes al-

most as much or even more than unique individual views. To 

our knowledge, a standard protocol for determining the con-

tributions of societal and individual contributions to standard 

test-retest reliability scores has not been advanced.

Since the above-mentioned test-retest reliability reports, a 

few studies have documented some atypical results in a few 

POSHA-S studies. Abdalla and St. Louis [15] found that prac-

ticing teachers were unaffected by a video intervention while 

pre-service education students improved their stuttering atti-

tudes substantially after watching the video. Also, unlike sev-

eral previous studies that showed improvements in POSHA-S 

measured stuttering attitudes after various interventions, two 

studies did not. Węsierska et al. [17] found that neither a video 

nor a presentation on stuttering changed stuttering attitudes 

of Polish high school or university students, and Kuhn and St. 

Table 1. Pearson product-moment correlation coefficients and percent agreement for test-retest reliability comparisons of the POSHA-S

Sample Number

Paired correlations: same Paired correlations: different Paired percentages: same

General 
section:

correlations

Stuttering 
section: 

correlations

General section: 
mean individual 

correlations

Stuttering
 section: mean 

individual 
correlations

Percent 
identical 

agreement

Percent±1 
agreement

Percent±2 
agreement

Test-retest POSHA-E2 
paper version: test 
versus retesta

32 +0.83 +0.80 +0.70 +0.53 51 75 86

Test-retest POSHA-E2 
online version: test 
versus retestb

21 +0.86 +0.82 +0.71 +0.60 60 75 87

Test-retest POSHA-S 
paper version: test 
versus retestb

25 +0.85 +0.69 +0.53 +0.39 75 91 99

Test-retest POSHA-S 
online version: test 
versus retestb

27 +0.78 +0.78 +0.64 +0.48 78 95 99+

aSt. Louis, et al. [9]. 
bSt. Louis, et al. [16]. 
This table was adapted from Table 3 in St. Louis [7].
“Paired: Same” columns compare the same individuals in the standard way. “Paired: Different” columns compare different individuals in an unconventional 
way.
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Louis [18] reported a similar failure to improve the attitudes of 

American middle school students after watching a commer-

cial video on stuttering. These were not test-retest reliability 

studies; however, in the Węsierska et al. study, both interven-

tion and non-intervention control groups had 1st versus 2nd 

OSS means that were essentially identical. Similarly, the 2nd 

means of the Kuhn and St. Louis [18] intervention sample also 

showed essentially no change. In an attempt to explain these 

puzzling findings, individual respondent profiles from 1st to 

2nd administrations were explored rather than considering 

only the means of each administration. Correlations were gen-

erated and revealed a surprising negative correlation between 

respondents’ 1st OSS and the difference between their 1st and 

2nd OSSs (explained in detail in the Method section). This 

meant that high scorers on the 1st test were low scorers on the 

2nd test, and vice versa. The surprising extent of this idiosyn-

cratic pattern led us to wonder if this was simply a characteris-

tic of these Polish and American student samples or was a 

phenomenon that characterized respondents to the POSHA-S 

in general that could be observed in a larger and more diverse 

sample. 

A search of the literature revealed no previous reports of par-

ticipants responding differently as individuals than what would 

be assumed from their mean results. However, a few reports 

identified different responses based on participants’ prior bi-

ases. For example, Dholakia and Morwitz [19] showed that a 10-

min telephone survey of approximately half of 2,000 customers 

of a large financial services company were substantially more 

likely to open accounts or defect to another company one year 

later than the other half who were not surveyed, even though 

the survey dealt with neither option, and no further contact oc-

curred. In the realm of attitudes, Boysen and Vogel [20] explored 

perceived persuasiveness and perceived effectiveness of written 

descriptions of schizophrenia or alcohol addiction as a function 

of measured attitudes toward each condition in advance. Sort-

ing college student respondents according to positive versus 

negative pre-intervention attitudes, the authors found that those 

attitudes significantly affected perceptions of both persuasive-

ness and effectiveness of the descriptions. Respondents with 

positive pre-intervention attitudes held more positive percep-

tions in both persuasiveness and effectiveness, and those with 

negative pre-intervention attitudes held more negative percep-

tions. This, incidentally, was the only study in our careful search 

that sorted respondents by more versus less positive attitudes 

from a pre attitude measure rather than by a typical demo-

graphic variable, such as sex, age, or education.

The purpose of the current study was to revisit test-retest reli-

ability of the POSHA-S a decade later with a large and diverse 

sample. Research questions addressed were (a) to confirm and 

better explain the individual and societal correlations using a 

larger, more diverse sample and (b) to extend the reliability 

analysis to individual respondent performance in 1st and 2nd 

tests by comparing those who were stable in attitudes from 1st to 

2nd test versus those who improved or worsened. For research 

question (a), we had two hypotheses. First, we expected that 

overall test-retest correlations in the larger sample would be 

similar to previous results with the POSHA-S. Second, we hy-

pothesized that the negative correlations between 1st tests and 

changes between 1st and 2nd tests in the Węsierska et al. [17] 

and Kuhn and St. Louis [18] samples were uncharacteristic and 

would not be observed in the larger sample. For research ques-

tion (b) we hypothesized that any changes—or lack of changes— 

for the large majority of individual respondents would align with 

the means for the test and retest conditions.

METHODS

Respondents
The samples evaluated in this study were taken from the PO-

SHA-S database. Following a strategy of permitting responsible 

researchers who obtained human subject clearance at their re-

spective institutions and who agreed to share copies of their 

raw POSHA-S data, the instrument’s author has developed and 

maintained a growing database on attitudes. By January, 2022, 

nearly 21,000 respondents from 230 different public and pro-

fessional samples representing 48 countries and translations to 

30 different languages, had contributed to the database. About 

84% of the database comprised respondents who filled out the 

instrument once, while 16% (or 3,277 respondents from 55 dif-

ferent 1st versus 2nd comparisons) were those who filled out 

the POSHA-S two or more times. Of the latter, most were car-

ried out in studies that introduced interventions designed to 

improve public attitudes toward stuttering. The remainder of 

these pre-post studies were carried out as non-intervention 

control groups in a few of the intervention studies or studies of 

test-retest reliability of the POSHA-S instrument. This total 

non-intervention component used in the current study in-

cluded 12 samples of 345 respondents and included those fea-

tured earlier in Table 1. Two studies used an experimental edi-

tion of the instrument (i.e., the POSHA-E2) [16]; the remainder 

used either complete or slightly modified versions of the final 

version of the POSHA-S ) [7,12,14,15,17,18,21-25]. Respondents 
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were obtained utilizing samples of convenience.

The samples were from the USA, Kuwait, Poland, and Iran. 

Respondents’ mean age was 28.5 years, and mean years of 

schooling was 13.8 years. More females than males were in-

volved, 65% and 35%, respectively. Forty-four percent were par-

ents, and 61% were married. Their mean relative income, 

which is a weighted value on a -100 to +100 scale that is derived 

from scaled ratings of one’s income relative to (a) one’s family 

and friends and (b) all the people in one’s country was +10. This 

is higher than the median of relative income means in the PO-

SHA-S database, which is essentially neutral, or +1 on the -100 

to +100 scale. The mean percentage of self-reported stuttering 

among respondents was 1% (which is the expected percentage 

[26]), and the mean percentage reporting knowing no one who 

stuttered was 21%. Mean response times to fill out the POSHA-S 

were 11.3 minutes for 1st tests and 10.0 minutes for 2nd tests. 

The duration of time between 1st and 2nd tests was 3-5 days for 

one sample, two weeks for 10 samples, and one month for one 

sample.

Test and retest distributions of the OSS
The OSS, which is the mean of the Beliefs and Self Reactions 

subscores, served as the dependent variable in this study as it has 

been used to compare samples in numerous POSHA-S investi-

gations, many of which were summarized by St. Louis [27]. In 

both the test and retest distributions, skewness (1st =-0.277; 

2nd=-0.236) and kurtosis (1st=-2.80; 2nd=-0.272) were satisfac-

tory [28]. Even so, the distributions were not completely normal 

(Shapiro-Wilk’s test of normality (1st:W[345]=0.990, p =0.019; 

2nd: W[345] =0.991, p =0.042). Homogeneity of variance was 

confirmed for both OSS values (Levene’s W =0.26 [1,688], 

p =0.607). The two OSS means (1st=10.24; 2nd=10.96) were not 

significantly different using a dependent, paired t-test (t [344]=-

0.932; p =0.352). More simply, the 1st- and 2nd test distributions 

were essentially no different.

Correlations between test and retest POSHA-Ss
Pearson product-moment correlations were run between 

pairs of 1st and 2nd OSS scores for the same 345 respondents, 

and, as in the earlier reports [7,9], for different pairs of the 345 

respondents. Additionally, correlations were run between 1st 

test OSSs and the amount of improvement or worsening in at-

titudes from 1st test to 2nd test (or 2nd-minus-1st OSSs). Fi-

nally, parallel correlations were carried out between 2nd test 

versus 2nd-minus-1st OSSs.  

Additionally, in order to explore the conditions that might 

explain the previously unexpected negative correlations be-

tween the 1st versus 2nd-minus-1st values in Kuhn and St. 

Louis [18] and Węsierska et al. [17] we carried out a series of 

exploratory correlations using both actual and random values 

(Microsoft Excel random number generator) as well as vari-

ous amounts added to or subtracted from the 1st values. The 

goal was to generate 1st versus 2nd, 1st versus 2nd-minus-1st, 

and 2nd versus 2nd-minus-1st correlations that would ap-

proximate the actual correlations.

Sorting individual respondents according to changes in 
POSHA-S summary scores from test to retest

To identify those respondents who improved, got worse, or es-

sentially stayed the same, a sort was performed on all the re-

spondents using the following criteria. On the -100 to +100 

scale, those with a change from 1st to 2nd OSSs between -5 

and +5 units (a 10-unit spread) were operationally considered 

to have minimal change or stay the same. Based on previous 

test-retest studies [7], we assumed that the 1st and 2nd test 

means would be nearly identical, but we wanted to allow for a 

reasonable amount of variability in minimum changers yet, 

also to identify the outliers who changed positively or nega-

tively. Thus, those considered to have made a positive change 

from 1st test to 2nd test improved their OSSs by any amount 

greater than +5 units, and those with negative change wors-

ened theirs by more than -5 units. In other words, the 1st test 

OSS value were subtracted from the 2nd test OSS value for 

each respondent. If the 2nd-minus-1st difference value was 

greater than +5, he or she was deemed to have improved stut-

tering attitudes or was a positive changer. If the difference was 

less than -5, the person was regarded to manifest worse atti-

tudes or a negative changer. And, if the difference value was 

within ±5 units, the respondent was considered to have 

changed minimally or remained essentially the same. Subse-

quently, based on the “positive change,” “minimal change,” or 

“negative change” grouping, the mean 1st, 2nd, and 2nd-mi-

nus-1st values were calculated for these three change groups. 

RESULTS

Correlation analyses
As shown in row 1 of Table 2, the correlation between the OSSs 

for all actual 1st versus 2nd OSS values was +0.79, which was 

nearly identical to the mean test-retest correlation reported by 

St. Louis [7]. As in the unexpected correlations described 

above in two samples that motivated this analysis [17,18], the 
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2nd-minus-1st difference versus the 1st test correlation was 

negatively correlated (r =0-0.37). The correlations between 

2nd versus 2nd-minus-1st values was +0.28. Row 2 shows cor-

relations when, within each of the 12 samples, the 2nd OSSs 

were shifted to pair with different 1st OSSs. In this case, the 1st 

versus 2nd correlation was +0.42, which is moderate and simi-

lar to a “societal” contribution reported by St. Louis [7]. How-

ever, when the 2nd scores of all 345 respondents were random-

ized to compare different respondents (row 3), the 1st versus 

2nd correlation was near zero (r =-0.06), clearly showing no 

“societal” influence. The 2nd-minus-1st correlations for differ-

ent 1st and 2nd respondents versus the 1st scores were -0.73 

and +0.73 versus the 2nd scores. 

Given the non-intuitive negative correlation between the 1st 

values and the difference values between those and the 2nd val-

ues, we then sought to determine if our actual correlations and 

pattern (+0.79, -0.37, and +0.28 in row 1) could be replicated with 

other numbers. This would be analogous to building a model to 

explain a natural phenomenon. Numerous trial analyses were 

carried out using actual and random numbers in a 345-person 

sample. Generating random numbers between -100 and +100 in 

both 1st and 2nd OSS values (row 4) produced no correlation 

(-0.05) between 1st versus 2nd, -0.71 between 1st versus 2nd-

minus-1st, and +0.71 between 2nd versus 2nd-minus-1st, or vir-

tually the same as randomizing the actual 2nd scores in row 3. 

Reducing the random number range from -25 to +25 (row 5) 

yielded essentially the same result. Next, a series of correlations 

were run between randomly generated 1st scores from -100 to 

+100 and 2nd values between ±10 and ±75 added to (or sub-

tracted from) the 1st values. 1st versus 2nd, 1st versus 2nd-mi-

nus-1st, and 2nd versus 2nd-minus-1st correlations at four levels 

were, respectively (in rows 6-9) as follow: ±10: +0.99, +0.02, and 

+0.13; ±25: +0.97, -0.02, and +0.24; ±50: +0.88, +0.02, and +0.49; 

and ±75: +0.78, +0.01, and +0.62. These essentially revealed 1st 

and 2nd values that were highly correlated but with no associa-

tion between difference scores and 1st values. Increasing posi-

tive relationships between difference and 2nd values occurred 

as added or subtracted values increased in magnitude. 

Table 2. Correlations between test (1st) versus retest (2nd) OSS values using actual and randomly generated values generated to approximate the actual 1st 
and 2nd correlations shown in row 1

Row POSHA-S OSS rating 1st versus 2nd 1st versus 2nd-minus-1st 
difference

2nd versus 2nd-minus-1st 
difference

1 Actual 1st vs. actual 2nd +0.79 -0.37 +0.28

2 Actual 1st vs. actual 2nd but shifted to pair with different 
1st scores within each sample

+0.42 -0.56 +0.52

3 Actual 1st vs. actual 2nd sorted randomly for the total 
respondents

-0.06 -0.73 +0.73

4 Random 1st ( ±100) vs. random 2nd ( ±100) -0.05 -0.71 +0.71

5 Random 1st ( ±25) vs. random 2nd ( ±25) -0.04 -0.72 +0.72

6 Random 1st ( ±100) vs. random 2nd ( ±10) subtracted from 1st +0.99 +0.02 +0.13

7 Random 1st ( ±100) vs. random 2nd ( ±25) subtracted from 1st +0.97 -0.02 +0.24

8 Random 1st ( ±100) vs. random 2nd ( ±50) subtracted from 1st +0.88 +0.02 +0.49

9 Random 1st ( ±100) vs. random 2nd ( ±75) subtracted from 1st +0.78 +0.01 +0.62

10 Actual 1st vs. random 2nd (1-30) added to 1st +0.94 +0.06 +0.40

11 Actual 1st vs. if 1st >0, random 2nd (1-30) added to 1st; 
if 1st ≤0, random (1-30) subtracted from 1st

+0.68 -0.70 +0.05

12 Actual 1st vs. if 1st >10, random 2nd (1-30) added to 1st; 
if 1st ≤10, random (1-30) subtracted from 1st

+0.60 -0.70 +0.15

13 Actual 1st vs. if 1st >10, random 2nd (1-35) added to 1st; 
if 1st ≤10, random (1-35) subtracted from 1st

+0.48 -0.70 +0.29

14 Actual 1st vs. if 1st >10, random 2nd (1-40) added to 1st; 
if 1st ≤10, random (1-40) subtracted from 1st

+0.32 -0.73 +0.42

15 Actual 1st vs. if 1st >10, random 2nd (1-37) added to 1st; 
if 1st ≤10, random (1-37) subtracted from 1st

+0.42 -0.72 +0.34

All correlations beyond±0.105 are significant at p≤0.05.
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Next in row 10, to serve as a comparison for the next five tri-

als, the actual values were used as the 1st test, while for the 2nd 

test, random values from 1 to 30 were added to the actual 1st 

test values. This resulted in values similar to the random arrays 

in rows 6-9 and. In row 11, a similar procedure was used except 

if the 1st test score was negative (<0 in the -100 to +100 scale), 

then a random number from +1 to +30 was generated for the 

2nd test score. Alternatively, if the 1st-OSS was positive (>0), a 

random number from -1 to -30 became the 2nd-OSS. This gen-

erated a +0.68 for 1st versus 2nd, -0.70 for 1st versus 2nd-minus-

1st, and +0.05 for 2nd versus 2nd-minus-1st. The remaining tri-

als (rows 12-15) were carried out to approximate as closely as 

possible the pattern of the actual correlations in row 1. The 

closest approximation (row 15) occurred when the cutoff was 

10 (which was the average OSS in the entire sample) and to that 

cutoff, random values between 1 and 37 were either added to or 

subtracted. The three values were: 1st versus 2nd =+0.42, 1st 

versus 2nd-minus-1st =-0.72, and 2nd versus 2nd-minus-

1st=+0.34. 

These results confirmed that the negative 1st versus 2nd-

minus-1st correlations observed in two intervention studies 

that showed no positive change in attitudes [17,18] did not 

support our hypothesis that those results were atypical or un-

characteristic of test-retest studies with the POSHA-S. The Ta-

ble 2 results also showed that the negative correlations were 

not a statistical anomaly. 

Amount, direction, and distribution of change of positive, 
minimal, and negative changers

The analysis of the change groups involved (a) determining 

the magnitude and direction of changes in the 1st OSSs of indi-

vidual respondents who improved, worsened, or changed 

minimally on the 2nd OSSs as well as (b) determining the per-

centages of the total number of respondents who changed pos-

itively, minimally, and negatively. The third column of Table 3 

shows the mean change in OSS of the samples, which serves as 

a comparison to values for the three change groups. Mean 1st, 

2nd, and 2nd-minus-1st difference OSS values sorted accord-

ing positive, minimal, or negative change are shown in col-

umns 4-12. It should be noted that plus (+) values for 2nd-mi-

nus-1st difference scores reflect positive changes, and minus 

(-) values reflect negative changes. Columns 13-15 display the 

percentages of respondents within each change group.

It was hypothesized that 1st and 2nd OSS values for the re-

spondents would cluster around the mean values. Further, be-

cause none of these respondents were exposed to any interven-

tion, it was assumed that virtually all of them would be in the 

minimal change group in both the 1st and 2nd POSHA-S ad-

ministrations, with only a few outliers in the positive or negative 

change groups. Moreover, most of these outliers were hypothe-

sized to remain in their respective change groups. Finally, based 

the fact that the 1st and 2nd test distributions were essentially 

equal, it was hypothesized that the large majority of respondents 

would show little or no change from 1st to 2nd test values. 

Table 3, however, tells an entirely different story. The numbers 

showing the magnitude of rating changes, indicate that the posi-

tive change group began with the lowest 1st OSS scores of +1 but 

improved 15 units to +17 (rounded). Minimal changers started 

at +11, ended at +12, with a 0-unit (rounded) change. By con-

trast, the negative change group began with the highest 1st OSS 

of +19 but worsened by 16 units (rounded) to +4. We have la-

beled this pattern as a “crossover” effect 1. The respondent per-

centages also were counter to the hypothesized profile that vir-

tually all of the respondents would be in the minimal change 

group. Fully 36% percent of the respondents improved and 30% 

worsened, while only 35% changed minimally. Each of these 

percentages approximate one-third of the total sample. Finally, 

very few outliers remained in their 1st test groups at the 2nd test.

DISCUSSION

Correlational analysis
This study replicated the expected high 1st versus 2nd corre-

lation of about +0.80 for the OSS, which closely approximated 

Table 3. Overall stuttering score (OSS) ratings for sorts of respondents according to change from 1st to 2nd on the -100 to +100 scale

OSS All 
respondents 

1st

OSS All 
respondents

2nd

Mean 
OSS 

change 
1st to 2nd

OSS 
positive
change 

1st

OSS 
positive
change 

2nd

OSS 
positive 
change 

difference

OSS 
minimal
change

1st

OSS 
minimal 
change 

2nd

OSS 
minimal 
change 

difference

OSS 
negative 
change 

1st

OSS 
negative 
change 

2nd

OSS 
negative 
change 

difference

OSS 
percent
positive
change

OSS 
percent 
minimal 
change

OSS 
percent
negative
change

Column 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

10 11 +1 1 17 +15 11 12 0 19 4 -16 35.7% 34.8% 29.6%

2nd-minus-1st difference categories were: negative change (≤ -5 units), Minimal Change ( > -5 but <+5 units), and Positive Change (≥+5 units). Shown are 
1st, 2nd, and difference (2nd-minus-1st) values as well as the percentage of respondents in each sample group.
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earlier test-retest reliability of all the items of the POSHA-S 

[7,9,14]. In addition, the earlier hypothesized “societal” com-

ponent of to .57 between 1st and 2nd scores of different re-

spondents [7] was approximated at +0.42 in the current sam-

ple, but only so long as different 1st and 2nd scores were com-

pared within their original samples. Different respondent 

pairs were not correlated when all 12 samples were random-

ized together. These two procedures appear to support the ex-

istence of a “societal” hypothesis, given that attitudes of re-

spondents only within each of the samples were apparently 

similar enough to generate a moderate correlation among dif-

ferent people. However, when different population samples 

are combined, this moderate “societal” correlation disap-

pears. As noted, we are unaware of any standard protocol for 

identifying and quantifying “societal” and “individual” com-

ponents of test-retest reliability. However, the procedure car-

ried out here provides a guide: compare the same and differ-

ent respondents within several individual samples and then 

compare the same respondents as an aggregate.

Considering this finding from Revelle and Condon’s [2] per-

spective, trait, state, and specific components would likely 

contribute to some extent to both the “societal” component 

and “individual” components of the +0.80 correlation. Specu-

lating, it might be reasonable to assume that the trait compo-

nent would be strongest in the “societal” component. For ex-

ample, shared influences on stuttering attitudes have been 

found to vary from culture-to-culture or geographic region-

to-region [29,30]. A variety of influences in the specific com-

ponent (e.g., memories of interacting with a person stuttering) 

might well predominate to generate approximate 0.30 to 0.40 

“individual” “additions” to the “societal” component. The 

large differences in the positive and negative changers in the 

2nd tests would most likely be due to the state component. 

Perhaps, upon thinking about a previous affirmative response 

to the item, “If I were talking to a person who stutters, I would 

tell them to ‘slow down’ or ‘relax,’” a respondent might re-

spond less affirmatively based on an overall feeling of greater 

empathy toward a stuttering person. Only careful research 

designs could tease out these and other possibilities.

In contrast to the test-retest correlations, to our knowledge, 

the moderate negative correlation (r = -0.37) between 1st-OSS 

versus 2nd-minus-1st OSS differences has not been reported 

before. At first glance, this was thought to be either an error or 

perhaps a statistical anomaly. However, after calculating nu-

merous similar 1st and 2nd scores with combinations of ac-

tual and randomly generated numbers, a pattern of 1st and 

2nd scores was generated that mirrored the pattern of the ac-

tual correlations. For reasons that are not apparent, when the 

average score on the 1st-OSS (i.e., +10) was set as the point at 

which randomly generated 2nd test numbers between 1 and 

37 that were opposite in sign of actual 1st test values, similar 

correlations to the actual data emerged. 

Direction and profiles of change in individual respondents’ 
attitudes

It must be reiterated that, prior to this report, all of the investi-

gators who carried out these reliability or control group stud-

ies had assumed that measured attitudes of the vast majority 

of the respondents were generally stable from 1st to 2nd PO-

SHA-S ratings. Yet, contrary to these assumptions and expec-

tations, only about one-third of respondents who held close 

to average attitudes of the combined sample were stable in 

their attitudes on the second POSHA-S. And, as noted, ap-

proximately one-third of respondents with the best ratings on 

the 1st test had the worst ratings on the 2nd test while the re-

maining third with the worst 1st test ratings had the best 2nd 

test ratings. In light of these results, the hypotheses that most 

of the 1st and 2nd scores would be stable from 1st test to 2nd 

test and that the overwhelming majority would be in the min-

imal change category were not supported. The sorting results 

were, however, consistent with the negative correlation be-

tween 1st test and 2nd-minus-1st differences. 

How might the “crossover” effect be interpreted? It arguably 

reflects a “paradigm shift” [31] in understanding aspects of 

measured stuttering attitudes. It could be regarded as encour-

aging news in that about one-third of the public holding atti-

tudes toward stuttering that are worse than average will ac-

quire more accurate and sensitive beliefs and reactions simply 

by virtue of filling out an attitude scale a second time or think-

ing about what they discerned on the first administration. 

What is not encouraging—and even more puzzling—was our 

parallel finding that respondents with the most positive atti-

tudes at the 1st test held the worst attitudes after retaking the 

scale.

It must be emphasized that these positive and negative 

changes in individuals were both large and consistent. Those 

who changed in the positive direction gained 15 units on the 

OSS, and those who changed in the negative direction on the 

2nd test reduced by 16 units (Minimal changers had a mean 

difference value of 0 units). From numerous previous POSHA-

S studies, mean OSS sample differences of 10 units, consider-

ably smaller than either those for the positive and negative 
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changers, have been interpreted as substantial and important 

[7,11,25,27,29,32]. 

Especially intriguing, how could the test-retest reliability re-

spondents have shown virtually no mean change in OSS from 

1st to 2nd POSHA-Ss, both in the original samples and as a 

combined group while, simultaneously, two-thirds of them 

changed dramatically in the 2nd test? The answer is that the 

positive and negative change groups had roughly equal mag-

nitude changes in opposite directions and roughly equal per-

centages in the two groups, which resulted in one canceling 

the other out. For example, re-analysis in this study of the high 

school students from Poland [17], who were controls in an in-

tervention study, had an OSS mean change from 1st to 2nd of 

-1 unit. Of this sample, 33% increased by +15 units, 29% de-

creased by -24 units, and 38% minimal changers remained 

unchanged at +1 unit.

Regression to the mean
The correlation trials in Table 2 using combinations of ran-

dom and actual numbers for 1st and 2nd OSS values con-

vinced us and two statistical consultants that the correlations 

were not the result of a statistical anomaly. Instead, as noted, 

they were clearly confirmed by the positive, minimal, and 

negative change group results. To our knowledge, no relevant 

test-retest study of attitudes has documented a “crossover” 

pattern such as was observed here. Nevertheless, it would be 

expected that the so-called “regression to the mean” phe-

nomenon [33,34] could have affected our results. This phe-

nomenon indicates that, when sorted according to high or 

low scores on some 1st test variable, an intervention-induced 

change will “move” the mean of either group closer to the 

overall 1st test mean in 2nd test values. A typical example is a 

baseball player who has an exceptionally high batting average 

one year will typically have a lower but respectable average 

the next year, and the player with the worst average will show 

some improvement the next year. Notwithstanding that none 

of the respondents reported here were exposed to a planned 

intervention, if present, regression to the mean would predict 

that mean 2nd test scores in the respondents with the highest 

scores would be somewhat lower than their 1st test scores, 

but still well above the 1st test mean. Conversely, the mean 1st 

test scores of respondents with the lowest scores would gener-

ate somewhat higher 2nd test mean scores, yet again, well be-

low the 1st test mean. 

Statistically, regression to the mean is a function of the ex-

tent to which 1st and 2nd test scores are correlated. There is 

no regression to the mean if the 1st versus 2nd test correlation 

equals 1.0 but complete regression to the mean if the correla-

tion equals 0. The formula to calculate the percentage regres-

sion (movement) in the direction of the mean is 100 × (1 mi-

nus 1st versus 2nd correlation) [35]. Consider a hypothetical 

case wherein a 1st test mean of 20 is increased in a 2nd test 

mean to 30 among the one-half of the participants with the 

higher 1st test ratings. Also consider that all 1st and 2nd test 

ratings are correlated at +0.50. In this case, 50% of the change 

from the 1st to 2nd test was due to regression to the mean, so 

the actual change from 1st to 2nd would be 5 units rather than 

10 units. 

In the current study, the mean correlations between the 

OSS 1st versus 2nd ratings of all individual respondents were 

quite high as follows: r=+0.79 (Table 2). The mean differences 

between 1st and 2nd scores were 1 unit (0.73 rounded). Using 

the above formula, regression to the mean adjustment would 

be only 0.15 unit (0.73×0.21) or essentially no such regression. 

“Crossover” effect
The impact of this “crossover” effect cannot be underesti-

mated even though it was not recognized in investigations 

when they were being carried out. The method of measuring 

attitudes—and many other things—does have an effect on the 

results, as illustrated by Dholakia and Morwitz [19] and Boy-

sen and Vogel [20]. In retrospect, it should not be surprising 

that the act of filling out a POSHA-S constitutes a significant 

treatment effect on any subsequent POSHA-S. While repeated 

surveys can be affected by remembering earlier responses or 

an overall learning effect, this study suggests the respondents 

were affected by influences beyond such well known biases.

For the positive changers who initially had decidedly nega-

tive beliefs about—and self reactions to—stuttering, the act of 

simply being obliged to think again about the POSHA-S items 

apparently challenged some of the negativity. Arguably, they 

then decided that stuttering is “not so bad.” Of course, this was 

true of only about one-third of the respondents. For the third 

with initially quite positive attitudes who changed in the op-

posite direction, simply thinking about the POSHA-S items 

again apparently had an opposite effect. To them, thinking 

about stuttering likely changed their minds to stuttering being 

regarded as “worse than they thought.” These two effects may 

be related to the well-known placebo effect and its much less 

recognized opposite, the nocebo effect. According to Raypole 

[36], “The placebo effect demonstrates how positive thinking 

can improve treatment outcomes. The nocebo effect suggests 
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that negative thinking may have the opposite effect.”

Implications
The results of this study have identified a heretofore unre-

ported characteristic in measured public attitudes toward 

stuttering, that is, their lack of stability in test-retest situations. 

Beyond the aforementioned speculations that might have im-

pacted the positive and negative changers, our data do not of-

fer further explication of the origin of the “crossover” effect. A 

careful search of the literature yielded no reports of the phe-

nomenon. It is possible that “crossover” in test-retest reliabil-

ity studies is a characteristic only of public attitudes toward 

stuttering. It is also possible that “crossover” is unique to items 

aggregated in the POSHA-S. However, a post-hoc analysis of a 

subset of data from St. Louis et al. [12] suggests it is not. Thirty-

four college students twice filled out another stuttering atti-

tude scale, a 1-7 semantic differential (or bipolar adjective) 

scale [37]. Their correlations were similar to those in the cur-

rent study: 1st versus 2nd = +0.039, 1st versus 2nd-minus-

1st = -0.74, and 2nd versus 2nd-minus-1st = 0.33. It is also 

plausible that the “crossover” effect is a characteristic of other 

attitudes or measured phenomena in social science or educa-

tion experiments, but not yet documented. Only future re-

search using carefully designed studies could further illumi-

nate these possibilities.

Another way to think about this is that public attitudes to-

ward stuttering, unlike attitudes toward many other things, 

are probably not well established. Consider beliefs about—

and reactions to—stuttering compared to beliefs and opinions 

about current controversial issues. Whereas stuttering atti-

tudes are fluid, perhaps more similar to attitudes about con-

sumer products [38], many other attitudes, such as those re-

lated to global warming [39] or university health care [40] are 

typically much more rigid. While experts in stuttering attitude 

research might be concerned that stuttering stereotypes and 

other negative attitudes are not as stable as was thought [41], 

this cloud has a silver lining. Opinions that are not well estab-

lished are arguably easier to change than those that are not. 

With interventions that are maximally appropriate to the seg-

ment of the nonstuttering majority that is targeted, and with 

intrinsically or extrinsically motivated participants, success in 

changing relatively fluid attitudes is likely [32].

Strengths and limitations
A strength of this study is the number and diversity of samples 

that were evaluated on the same attitude measure. The total 

sample of 12 individual samples contained nearly 350 respon-

dents representing four different countries filling out the PO-

SHA-S in four different languages. This diversity among sam-

ples could, of course, be viewed as a limitation. More convinc-

ing, in our view, however, is that, given differences in demo-

graphics, geography, interventions, and differences in early 

versions of the POSHA-S for some early samples, the robust-

ness of positive, minimal, and negative change groupings with 

a similar “crossover” pattern occurring across all samples 

yields findings that are more robust or generalizable than 

those that could be derived from a more uniform population.

Relatedly, because the original samples assigned to each 

category were from different populations, and also because a 

few samples utilized an earlier version of the POSHA-S with-

out one later-added item, the 1st and 2nd OSS values from 

sample to sample were not perfectly comparable. This is 

clearly a limitation. Nevertheless, the mean difference ratings 

are entirely comparable because every respondent in every 

sample—and, therefore, in the combined sample—filled out 

exactly the same POSHA-S in the test and retest conditions. 

Another potential limitation of the study was that the crite-

ria to determine the positive, minimal, or negative change 

groups undoubtably affected the results. Different values 

would generate different percentages in the change groups. It 

is likely, however, that the “crossover” effect would still be an 

overarching finding, as would be predicted by the negative 

correlations in Table 2, but in slightly different magnitudes 

and percentages. In retrospect, the magnitude of the 1st test 

means of the high versus low scores obliquely validates our 

quite conservative > 5-unit and < 5-unit criteria because the 

1st test means of the positive changes were 9 units lower than 

the overall mean and the means of the negative changers 

were 9 units higher.

Some also might regard as a limitation the fact that regres-

sion to the mean is involved anytime high or low scorers are 

chosen for analysis. Given the miniscule 0.15-unit correction 

calculated and, more importantly, the atypical “crossover” pat-

tern far past the mean retest scores, it is doubtful that the typi-

cal regression to the mean adversely influenced the results. 

Suggested future research
Future research implications are legion. As a first step, the re-

sults of this study point clearly to the need to explore the stabil-

ity of measured public attitudes toward stuttering over time. To 

accomplish this, the POSHA-S could be administered monthly 

three to five times with no intervening interventions and in 



103

St. Louis KO, et al. Test-Retest Reliability Revisited

such a way that individual respondents could be matched 

anonymously from administration-to-administration. The 

OSSs from the first POSHA-S could then be rank-ordered and 

divided into the top, middle, and bottom thirds according to the 

criteria utilized in this study. Those respondents could then be 

tracked in each successive POSHA-S to assess stability of indi-

vidual item ratings and summary scores. More importantly, the 

“crossover” pattern observed in the current study could be con-

firmed or disconfirmed in early and/or later administrations. 

Our results would predict that initial stability would be the 

greatest for the middle third of the respondents. The proposed 

study would also provide needed evidence as to whether or not 

the top and bottom thirds would become more stable with re-

peated exposure to thinking about and evaluating beliefs and 

reactions to stuttering. 

Similar studies could be carried out with other measures. 

For example, it would be useful to carry out sorts of similar 

2nd minus-1st difference ratings and compare them with 1st 

ratings on both stuttering and non-stuttering attitude mea-

sures when no interventions are introduced.

CONCLUSION

Twelve samples consisting of 345 persons from four countries 

filled out the POSHA-S on two occasions with no intervening 

treatment or intervention between administrations. Group 

means for 1st and 2nd OSSs were essentially the same. Also, 

confirming earlier reports [7], the standard test-retest correla-

tion procedure for assessing test-retest reliability yielded a 

correlation very close to +0.80, which is generally interpreted 

as an acceptable level. By contrast, further correlation analy-

ses and sorting of those respondents who improved, wors-

ened, or stayed the same yielded entirely unexpected results. 

Nearly one-third of the 345 respondents with the lowest 

(worst) OSSs improved to the highest (best) OSSs. Conversely, 

one-third with the highest (best) 1st test scores worsened to 

the lowest (worst) 2nd test scores. Only about one-third, with 

intermediate OSS values had very similar scores in the 1st and 

2nd tests.
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