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Abstract 

There are times when user experience practitioners might 
consider using the System Usability Scale (SUS), but there is 
an item that just doesn’t work in their context of 
measurement. For example, the first item is “I think I would 
like to use this system frequently.” If the system under study 
is one that would only be used infrequently, then there is a 
concern that including this item would distort the scores, or 

at best, distract the participant. The results of the current 
research show that the mean scores of all 10 possible nine-
item variants of the SUS are within one point (out of a 
hundred) of the mean of the standard SUS. Thus, 
practitioners can leave out any one of the SUS items without 
having a practically significant effect on the resulting scores, 
as long as an appropriate adjustment is made to the 
multiplier (specifically, multiply the sum of the adjusted item 
scores by 100/36 instead of the standard 100/40, or 2.5, to 
compensate for the dropped item). 
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Introduction 

In this section, we give a brief overview of the SUS as well as its psychometric properties and 
flexibility. We also discuss an issue practitioners have encountered when deciding how to use 
the SUS for their study and a possible solution for that issue. 

What Is the SUS? 
The System Usability Scale (SUS; Brooke, 1996) is a very popular (if not the most popular) 
standardized questionnaire for the assessment of perceived usability. Sauro and Lewis (2009), 
in a study of unpublished industrial usability studies, found that the SUS accounted for 43% of 

post-test questionnaire usage. It has been cited in over 1,200 publications (Brooke, 2013).  

As shown in Figure 1, the standard version of the SUS has 10 items, each with five steps 
anchored with "Strongly Disagree" and "Strongly Agree." It is a mixed-tone questionnaire in 
which the odd-numbered items have a positive tone and the even-numbered items have a 

negative tone. The first step in scoring a SUS is to determine each item's score contribution, 
which will range from 0 (a poor experience) to 4 (a good experience). For positively-worded 
items (odd numbers), the score contribution is the scale position minus 1 (for example, a rating 
of 4 on an odd-numbered item would have a score contribution of 3). For negatively-worded 
items (even numbers), the score contribution is 5 minus the scale position (for example, a 
rating of 2 on an even-numbered item would have a score contribution of 3). To get the overall 
SUS score, multiply the sum of the item score contributions by 2.5, which produces a score that 
can range from 0 (very poor perceived usability) to 100 (excellent perceived usability) in 2.5-
point increments. 

 

Figure 1. The standard System Usability Scale. Note: Item 8 shows "awkward" in place of the 

original "cumbersome." 

Psychometric Properties 
The SUS has excellent psychometric properties. Research has consistently shown the SUS to 
have reliabilities at or just over 0.90 (Bangor, Kortum, & Miller, 2008; Lewis, Brown, & Mayes, 
2015; Lewis & Sauro, 2009; Lewis, Utesch, & Maher, 2015), far above the minimum criterion of 
0.70 for measurements of sentiments (Nunnally, 1978). The SUS has also been shown to have 
acceptable levels of concurrent validity (Bangor, Joseph, Sweeney-Dillon, Stettler, & Pratt, 
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2013; Bangor et al., 2008; Kortum & Peres, 2014; Lewis, Brown, et al., 2015; Peres, Pham, 
Philips, 2013) and sensitivity (Kortum & Bangor, 2013; Kortum & Sorber, 2015; Lewis & Sauro, 
2009; Tullis & Stetson, 2004). Norms (tables of percentiles based on a large number of user 
research studies that included the SUS) are available to guide the interpretation of the SUS 
(Bangor, Kortum, & Miller, 2008, 2009; Sauro, 2011; Sauro & Lewis, 2016).  

Flexibility 
The SUS has turned out to be a very flexible questionnaire. Since its initial publication, some 
researchers have proposed minor changes to the wording of the items. For example, Finstad 
(2006) and Bangor et al. (2008) recommended replacing “cumbersome” with “awkward” in 

Item 8. The original SUS items refer to “system,” but substituting the word “website” or 
“product,” or using the actual website or product name seems to have no effect on the resulting 
scores (Lewis & Sauro, 2009; these types of substitutions should be consistent across the items 
within a study). SUS scores did not appear to be significantly affected even when the even 
items were rewritten with a positive tone (Sauro & Lewis, 2011). In addition to its use as a 
post-test questionnaire for the assessment of perceived usability, the SUS is also useful for the 
retrospective evaluation of products and services using surveys (Grier, Bangor, Kortum, & 
Peres, 2013).  

What Is the Problem? 
There are times when user experience practitioners might consider using the System Usability 
Scale (SUS), but there is an item that just doesn’t work in their context of measurement. For 
example, the first item is “I think I would like to use this system frequently.” If the system 
under study is one that would only be used infrequently, then there is a concern that including 
this item would at worst distort the scores and at best would confuse participants. We have both 
been asked by practitioners if it would be acceptable to replace a problematic SUS item with a 

different item (Sauro, 2016) or to just leave it out. 

However, when you use a standardized questionnaire created and assessed using classical test 
theory, you are, strictly speaking, not supposed to modify the questionnaire, at least, not 
without conducting the necessary research to investigate how the changes affect its properties. 

As mentioned above, there is evidence that the SUS is a flexible measuring instrument, but 
there has been no systematic research on the effect of substituting or dropping SUS items. 

A Potential Solution 
Even though there has not yet been any systematic research on the effect of substituting or 
dropping SUS items, some research has found that missing data from standardized usability 
questionnaires had little or no effect on the resulting scores (Lewis, 2002; Lah & Lewis, 2016). 
It would be challenging to substitute new items for existing SUS items because each change 
would require extensive research with new data collected with the substituted item. A more 
promising approach would be to systematically examine the effect of dropping a problematic 
item—an approach that can be performed using historical SUS data without the need to collect 
new data.  

In his original paper, Brooke (1996) reported strong correlations among the SUS items (which 
had absolute values of r ranging from 0.7 to 0.9). Given such high correlations among the 10 
SUS items, it seems likely that dropping any individual item should have little effect on the 
resulting score. The resulting 10 different nine-item versions of the SUS would be expected to 
correlate almost perfectly with the standard 10-item version. With an appropriate adjustment to 
the SUS multiplier, it would be reasonable to expect very little deviation from the overall mean 
of the standard SUS.  

To understand how to adjust the SUS multiplier, consider how the standard multiplier works. 
The process of determining score contributions described above results in a score that, without 
multiplication, would range from 0 to 40 (a maximum score contribution of 4 multiplied by 10 
items). To stretch that out so it ranges from 0 to 100, you need to multiply the sum of the score 
contributions by 100/40, which is where the “2.5” multiplier comes from.  

If you keep the scoring system the same but drop one item, the score contributions can range 
from 0 to 36. To stretch this out so it ranges from 0 to 100, you need to multiply the sum of the 
score contributions by 100/36 (which resolves to a repeating decimal of 2.7777…).  
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Objective of the Current Study 
The objective of the current study was to determine the magnitude of the scoring discrepancies 
between the standard SUS and the 10 possible nine-item versions of the SUS that are created 
by dropping one item. If the discrepancies are small, then UX researchers and practitioners who 
object to the inclusion of a single problematic SUS item would be able to drop that item and still 
use the norms that have been developed for the interpretation of SUS scores.  

Method 

In this section, we discuss the data sets that were assembled for this study and the analyses of 

the data.  

Data Set 
For this study, we assembled a data set of 9,156 completed SUS questionnaires from 112 

unpublished industrial usability studies and surveys. Note that with n = 9,156, the study has 
the power to reliably detect very small differences and to precisely compute confidence intervals 
around estimated means, allowing us to focus on differences that have practical rather than 
simply statistical significance (which only supports claims that differences are not plausibly 0). 

Analyses 
For comparison with standard SUS scores, we computed the 10 possible nine-item scores that 
are possible when leaving one SUS item out. We followed the standard scheme for computing 
these SUS scores but multiplied the sum of the score contributions by 100/36 instead of 2.5 to 
compensate for the missing item. For each nine-item variant of the SUS, we assessed scale 
reliability using coefficient alpha, the correlation with the standard SUS, and the magnitude of 
the mean difference. 

Results 

Tables 1 and 2 show the results of the various analyses. In the tables and figures, “SUS” by 
itself indicates the standard SUS. “SUS-01” indicates the SUS without Item 1, “SUS-02” 
indicates the SUS without Item 2, and so on. 

Table 1. Correlations, Mean SUS With 95% Confidence Intervals, and Coefficient Alphas 

Metric SUS SUS-
01 

SUS-
02 

SUS-
03 

SUS-
04 

SUS-
05 

SUS-
06 

SUS-
07 

SUS-
08 

SUS-
09 

SUS-
10 

Mean 74.1 74.8 74.5 74.1 73.2 74.6 74.1 74.2 73.9 73.9 73.7 

Std dev 20.2 20.7 19.9 20.2 20.5 20.5 20.1 20.5 19.8 20.3 20.2 

n 9156 9156 9156 9156 9156 9156 9156 9156 9156 9156 9156 

Std error 0.21 0.22 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

df 9155 9155 9155 9155 9155 9155 9155 9155 9155 9155 9155 

Critical t 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96 1.96 

Margin of 
error 0.41 0.42 0.41 0.41 0.42 0.42 0.41 0.42 0.40 0.42 0.41 

   

Upper limit 74.5 75.2 74.9 74.5 73.6 75.0 74.5 74.6 74.3 74.3 74.1 

Mean 74.1 74.8 74.5 74.1 73.2 74.6 74.1 74.2 73.9 73.9 73.7 

Lower 
limit 73.7 74.3 74.1 73.7 72.8 74.2 73.6 73.8 73.5 73.5 73.3 

Correlation 
with SUS 1.000 0.992 0.995 0.997 0.994 0.996 0.996 0.996 0.996 0.997 0.994 

Coefficient 
alpha 0.91 0.91 0.90 0.90 0.91 0.90 0.90 0.90 0.90 0.90 0.90 
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The key findings from Table 1 were the following: 

• Dropping an item did not have an adverse effect on scale reliability: All values of 
coefficient alpha were at or just above 0.90, consistent with the previous literature. 

• As expected, all nine-item versions correlated highly, almost perfectly (r > 0.99), with 
the standard SUS. 

Table 2. Mean Differences With 95% Confidence Intervals Around the Difference 

Metric SUS-
01 

SUS-
02 

SUS-
03 

SUS-
04 

SUS-
05 

SUS-
06 

SUS-
07 

SUS-
08 

SUS-
09 

SUS-
10 

Upper limit -0.60 -0.34 0.06 0.92 -0.47 0.08 -0.05 0.20 0.21 0.41 

Mean 
difference -0.66 -0.39 0.03 0.87 -0.51 0.04 -0.09 0.16 0.17 0.37 

Lower limit -0.71 -0.43 -0.01 0.83 -0.55 0.00 -0.12 0.13 0.14 0.32 

 

Margin of 
error 0.05 0.04 0.03 0.05 0.04 0.04 0.04 0.04 0.03 0.04 

t -24.5 -17.8 1.6 37.0 -25.3 2.0 -4.5 8.6 9.7 16.2 

df 9155 9155 9155 9155 9155 9155 9155 9155 9155 9155 

p 0.000 0.000 0.11 0.000 0.000 0.05 0.000 0.000 0.000 0.000 

 

The key findings from Table 2 were the following:  

• Most of the observed differences were statistically significant (except for the version 
without Item 3), but that is influenced by the high power of the analysis given n = 

9,156. 

• The estimates of the mean differences were very precise (due to the power of having 
n = 9,156), with margins of error ranging from 0.03 to 0.05. 

• The magnitudes of the mean differences between the standard SUS and all the nine-
item versions were small—all less than 1 SUS point. 

Figure 2 provides a graphic illustration of the magnitudes of the differences between the nine-
item versions and the standard SUS. All of the mean differences (including the boundaries of 
the 95% confidence intervals) fell within ±1.0 SUS points, with most of them very close to a 
mean difference of 0. 
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Figure 2. Mean differences between the standard SUS and the nine-item versions. 

Recommendations 

Future research on this topic could take a couple of different directions:  

• Other researchers who have large samples of completed SUS questionnaires should 
consider conducting a similar analysis to explore the extent to which their results match 
the current results. 

• It would be interesting to see what happens when systematically removing two items 
from the SUS, which would result in 45 different eight-item versions. 

• Future research could determine the smallest version of the SUS (the one with the 

fewest items) that still produces scores that are close in magnitude to the standard 
SUS. 

• A more complicated research design would be needed to investigate if there is any 
effect of asking the missing question to see if the SUS means for the nine-item variants 
are the same when (a) respondents answer all 10 items but the computation only uses 
nine (as in the current study) versus (b) respondents only see nine items. We suspect 
that any difference in these two conditions would be negligible, but it would be 
interesting to see what happens. 

Conclusion 

The results show that although removing an item from the SUS generally leads to a measurable 
deviation from the full score, the magnitude of the deviation is small. For all nine-item versions 
of the SUS, we found the deviation to be less than ±1.0 points on the 0–100 SUS scale. This 
means that the deviation of the nine-item variants of the SUS from the standard SUS were 
consistently less than 1%.  

To help assess the practical consequences of a 1% “error,” consider Table 3 that shows the 
Sauro-Lewis curved grading scale for the SUS (Sauro & Lewis, 2016, p. 204; based on the 
means from 241 industrial usability studies, both tests and surveys). Due to the distribution of 
the mean SUS scores, some of the grade ranges are wide and some are narrow. The narrowest 

are for C+ and B- (both 1.4). Thus, an error of 1% in this range could, for example, lead to 
some discrepancy in the assigned grade. Also, note that when using percentile ranks instead of 
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raw scores or letter grades, an error of 1 point results in an approximately 3 percentile point 
difference when the SUS score falls between 60 and 80. For example, a raw score of 68 has a 
percentile rank of 50%, whereas scores of 67 and 69 have percentile ranks of 47% and 53% 
respectively (Sauro, 2011).  

As shown in Table 1, the mean of the standard SUS for this sample of 9,156 individual SUS 
questionnaires was 74.1, the lowest point of the range for B. Six of the nine-item versions were 
also in the B range; four were in the B- range. Thus, there is always some risk that using a 
nine-item version of the SUS could move a mean over a grade boundary. The error associated 
with the use of a nine-item version of the SUS would not, however, be enough to move a mean 
over two grade boundaries. 

Table 3. Curved Grading Scale for the SUS  

Grade SUS Max-Min SUS Percentile Range 

A+ 84.1 - 100 15.9 96 - 100 

A 80.8 - 84.0 3.2 90 - 95 

A- 78.9 - 80.7 1.8 85 - 89 

B+ 77.2 - 78.8 1.6 80 - 84 

B 74.1 - 77.1 3 70 - 79 

B- 72.6 - 74.0 1.4 65 - 69 

C+ 71.1 - 72.5 1.4 60 - 64 

C 65.0 - 71.0 6 41 - 59 

C- 62.7 - 64.9 2.2 35 - 40 

D 51.7 - 62.6 10.9 15 - 34 

F 0 - 51.6 51.6 0 - 14 

 

Most user research has sample sizes much smaller than n = 9,156. When samples are smaller, 
the standard error of the mean is larger, with correspondingly larger margins of error for 
associated confidence intervals. In most cases, this increase in random error will completely 
wash out the small systematic error associated with dropping one SUS item. For example, Adell, 
Várhelyi, and dalla Fontana (2011) reported a mean SUS of 81.6 (A) with a standard deviation 
of 10.5, based on a sample of 20 drivers. The lower and upper limits of the associated 95% 
confidence interval ranged from 77.0 (B) to 86.8 (A+), a margin of error of ±4.9, which 
spanned over four grade boundaries (and 19 percentile ranks—80% to 99%). 

Thus, the primary conclusion is that practitioners can leave out any one of the SUS items 
without having a practically significant effect on the resulting scores, as long as an appropriate 
adjustment is made to the multiplier (specifically, multiply the sum of the adjusted item scores 
by 100/36 instead of the standard 100/40, or 2.5, to compensate for the dropped item). 

Tips for Usability Practitioners 

Here are tips for practitioners to consider when using the SUS: 

• Unless there is a strong reason to do otherwise, use the full 10-item version of the SUS. 

• When there is one problematic item, you can still use the SUS. Remove the item and 
follow the standard procedures for computing the score contributions, but remember to 
multiply the sum of the score contributions by 100/36, not 2.5. 

• There are a number of SUS variants that are currently available to practitioners, and 
the current research adds 10 more to the practitioner’s toolkit. Whenever you use the 
SUS, be sure to carefully document which one you used. 
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• When reporting a mean SUS, also report the lower and upper limits of a reasonable 
confidence interval (usually 95% confidence unless there is a reason to do otherwise).  

• If using a guide like the Sauro-Lewis curved grading scale for interpreting SUS means, 
include grades for the lower and upper limits of the confidence interval in addition to 
the grade for the mean to report the range of plausible SUS grades. 
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