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Abstract
Social desirability bias (a tendency to underreport undesirable attitudes and behaviors) may account, in part, for the notable

ceiling effects and limited variability of patient-reported experience measures (PREMs) such as satisfaction, communication

effectiveness, and perceived empathy. Given that there is always room for improvement for both clinicians and the care envi-

ronment, ceiling effects can hinder improvement efforts. This study tested whether weighting of satisfaction scales according

to the extent of social desirability can create a more normal distribution of scores and less ceiling effect. In a cross-sectional

study 118 English-speaking adults seeking musculoskeletal specialty care completed 2 measures of satisfaction with care (one

iterative scale and one 11-point ordinal scale), a measure of social desirability, and basic demographics. Normality of satisfac-

tion scores was assessed using Shapiro-Wilk tests. After weighting for social desirability, scores on the iterative satisfaction

scale had a more normal distribution while scores on the 11-point ordinal satisfaction scale did not. The ceiling effects in

satisfaction decreased from 47% (n= 56) to 2.5% (n= 3) for the iterative scale, and from 81% (n= 95) to 2.5% (n= 3) for

the ordinal scale. There were no differences in mean satisfaction when the social desirability was measured prior to comple-

tion of the satisfaction surveys compared to after. The observation that adjustment for levels of social desirability bias can

reduce ceiling effects suggests that accounting for personal factors could help us develop PREMs with greater variability in

scores, which may prove useful for quality improvement efforts.
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Introduction
Measures that quantify concepts such as satisfaction, trust,
communication effectiveness, and perceived empathy
(patient-reported experience measures; PREMs) typically
have strong ceiling effects and limited variability (1–).
These characteristics of PREMs limit their ability to inform
efforts to improve clinical practice and measure the impact
of initiatives based on patient feedback (2,6). Although it’s
tempting to think that our care deserves top scores, it’s
unlikely that the clinician and unit have no room for improve-
ment; this may indicate deficiencies in the current instru-
ments that measure the patient experience.

It is possible that patients give us top scores because of
social desirability, which is a tendency to underreport symp-
toms, habits, and behaviors that may be regarded as

unfriendly or undesirable (7–). Patients tend to give high
scores out of gratitude, respect, and deference, or perhaps
out of fear that the doctor might become aware of their crit-
icism. There might also be feelings of guilt or remorse when
reporting less-than-perfect scores. This study tested whether
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adjusting PREMs for the extent of social desirability might
reduce ceiling effects and increase the variability of scores
to a more typical Gaussian distribution (7–).

In this cross-sectional survey of patients presenting for
musculoskeletal specialty care, we asked: (1) Does weighting
of satisfaction scales according to the extent of social desir-
ability result in a normal distribution with fewer ceiling
effects? (2) Does social desirability correlate with measures
of satisfaction? (3) Which patient factors are associated
with the extent of social desirability? (4) Is completion of a
measure of social desirability before or after the satisfaction
measures associated with a difference in mean scores?

Method
Study Design and Setting
All new adult (≥18 years) English-speaking patients seeking
musculoskeletal care at one of four offices in an urban area in
the United States were invited to participate between March
and April 2021. Patients were approached by a research assis-
tant who was not directly involved in care and completed
surveys on a tablet device or phone in a private exam room
without a researcher present. All patients who were not
fluent in English, or were unable to provide verbal informed
consent, and returning patients were excluded. The partici-
pants were informed that they could stop the questionnaires
at any point; completion of the survey implied consent. All
patients completed two measures of satisfaction with their
office visit (an iterative satisfaction score and an 11-point
ordinal scale measure of satisfaction), the short form of
Marlowe-Crowne Social Desirability Scale to measure
levels of social desirability, and basic demographics.

Sixty-four women (54%) and 54 men with an average age
of 50 (standard deviation: 17) completed the questionnaires
(Appendix 1). Out of 118 patients, 55 (47%) completed the
satisfaction measure before the MCSDS-SF and 63 (53%)
completed the satisfaction measure afterwards.

Measurements
The primary outcome variable was post-visit patient satisfac-
tion, measured using the Guttman Satisfaction scale and an
11-point ordinal scale. The Guttman Satisfaction scale is iter-
ative and branching, and allows for subsequent questions
based on the response to the initial questions (12). The first
item in the scale was “Today’s visit was satisfactory.”
Patients who answered ‘yes’ were given progressively
more positive statements on which agreement was tested;
the questionnaire ended with the superlative “Today’s visit
was more satisfying than I could imagine.” Patients who
answered ‘no’ were presented with incrementally more neg-
ative statements. Higher scores indicated greater satisfaction
with the office visit. The 11- point ordinal scale (numeric
rating scale [NRS]) asked patients to rate their satisfaction
on a scale of 0 to 10 (6). Higher scores indicated greater

satisfaction. Additionally, patients completed the short form
of the Marlowe-Crowne Social Desirability Scale
(MCSDS-SF), which is a 13-item measure of individual-level
social desirability, which was defined as the “need for subjects
to respond in culturally sanctioned ways”(8,11,13). Subjects
answer true or false to each statement resulting in a score
between 0 and 13 with higher scores representing greater
social desirability bias. An example item is: “It is sometimes
hard for me to go on with my work if I am not encouraged.

Statistical Analysis
We explored various ways to account for the extent of social
desirability in patient-reported experience measures. For
instance, we sought bivariate associations (Spearman rank
correlation) between the PREMs and the MCSDS-SF; we
then subtracted the product of the MCSDS-SF total score
and the Spearman correlation from the satisfaction score to
calculate the adjusted score. Another method used was to
multiply the satisfaction score by 10 and to subtract the
product of the percentile rank on the MCSDS-SF and the
Spearman rank order correlation. For example, assuming a
Spearman rank correlation of 0.30, a perfect score of 100
among patients on the 80th percentile rank on the
MCSDS-SF would equate to an adjusted score of 76 (100–
80*0.30= 76); being in the 100th percentile of MCSDS-SF
would equate to 70. We used the Shapiro-Wilk test for nor-
mality after transformation and p-values were reported in
addition to measures of skewness and kurtosis. Statistically
significant P-values (<0.05) indicate a non-normal distribu-
tion. Additionally, we performed bivariate analysis seeking
factors associated with the MCSDS-SF. For instance, we
sought bivariate associations (Spearman rank correlation)
between the PREMs and the MCSDS-SF; we then subtracted
the product of the MCSDS-SF total score and the Spearman
correlation from the satisfaction score to calculate the
adjusted score (Adjustment Method A). Another method
used was to multiply the satisfaction score by 10 and to sub-
tract the product of the percentile rank on the MCSDS-SF and
the Spearman rank order correlation (Adjustment Method B).
Spearman rank order correlations were calculated for contin-
uous variables; Mann-Whitney U tests and Kruskal-Wallis H
tests were used for categorical variables, where appropriate.
All variables with P < 0.10 were moved to multivariable neg-
ative binomial regression analysis. Alpha was set at 0.05.

An a priori sample size calculation indicated that a sample
of 118 patients would yield 80% statistical power in a multi-
variable linear regression with ten predictors, with alpha set
at 0.05 and a medium effect size of 0.15.

Results
Do Satisfaction Measures Weighted by Social
Desirability Have a Gaussian Distribution?
There were substantial ceiling effects and non-Gaussian dis-
tributions in both the Guttman satisfaction scale (skewness:
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−0.17; kurtosis: 1.2; Figure 1A) and the 11-point ordinal
scale for satisfaction (skewness: −4.2; kurtosis: 26;
Figure 1B). Weighted by to the extent of social desirability
(Adjustment Method B), the Guttman satisfaction scale had
a normal distribution (skewness: 0.080; kurtosis: 2.4;
Shapiro Wilk test; P= 0.73; Figure 2A). The ceiling effects
decreased from 47% (n= 56) to 2.5% (n= 3). Weighting
(Adjustment Method A) did not lead to a Gaussian distribu-
tion in the 11-point ordinal scale for patient satisfaction after
weighting by the extent of social desirability bias (skewness:
−0.27; kurtosis: 4.0; Shapiro Wilk test: P= 0.019;
Figure 2B). The ceiling effects decreased from 81% (n=
95) to 2.5% (n= 3).

Correlation Between Social Desirability
and Satisfaction
There was no association between the extent of social desir-
ability bias and the Guttman satisfaction score (ρ= 0.14;
P = 0.12) or the 11-point ordinal rating of satisfaction (ρ=
0.01; P= 0.91).

Patient Factors Associated with the Extent of Social
Desirability
In bivariate analysis, age, gender, education, annual house-
hold income, and commercial insurance were associated
with social desirability bias (Appendix 2). Accounting for
potential confounders in multivariable negative binomial
regression analysis, lower social desirability was associ-
ated with younger age (Regression Coefficient [RC]:
0.0041; 95% Confidence Interval [CI]= 0.00034 to
0.0078; P= 0.033) and having an annual household
income between $100,000 and $149,999 (RC: −0.29;
95% CI: −0.50 to −0.089; P= 0.005) and more than
$150,000 (RC=−0.22; 95% CI: −0.42 to −0.032; P=
0.022; Table 1).

Difference in Patient Satisfaction Scores Between
Patients who Completed the Social Desirability
Instrument Before or After the Satisfaction Measures
There were no differences in satisfaction scores between
patients who completed the social desirability bias instrument
before or after the satisfaction measures, rated on Guttman
scale (median: 6 [5–7] vs. 7 [5–7]; P= 0.14) or the
11-point ordinal measure (median: 10 [10–10] vs. 10 [10–
10]; P= 0.16).

Discussion
The ability of patient-reported experience measures (PREMs)
to inform efforts to improve practice is restricted by large
ceiling effects and limited variability (non-Gaussian distribu-
tion) (2,4). These ceiling effects are more likely to indicate
deficiencies in the current PREMs than perfect clinical
encounters. A mounting body of evidence suggests that
social desirability is an important factor associated with
underreporting of undesirable symptoms, traits, and attitudes
(4,9,10), and this may be associated with the limited variabil-
ity in PREMs. We performed a cross-sectional study among
patients seeking musculoskeletal specialty care to test if
weighting PREMs for social desirability could limit ceiling
effects and result in a more Gaussian distribution. We
found that an iterative measure of satisfaction had a normal
distribution after weighting for social desirability, but not
the 11-point ordinal scale. The findings that (1) there was
no relationship between social desirability and satisfaction,
(2) that personal factors were associated with the extent of
social desirability, and (3) that measuring social desirability
had no effect on ratings of satisfaction all support the inde-
pendence of social desirability and its potential use to
improve measurement of the patient experience.

This study should be read in light of several limitations.
First, most patients presented at private practice orthopedic
clinics in an urban setting and were relatively affluent and

Figure 1. The Guttman satisfaction score (1A) and the satisfaction score weighted by the extent of social desirability (1B).
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educated, limiting the generalizability of this patient popula-
tion. However, given the diversity of social desirability
scores in the sample, the statistical correlations are likely
reproducible in other care settings. Second, current PREMs
have high ceiling effects and limited variability, making it
more difficult to study the association between the extent
of social desirability and the satisfaction with an office
visit. Given the different influence of weighting social desir-
ability for the Guttman and the 11-point ordinal measure, it
may be easier to study the influence of social desirability
bias if we can develop experience measures with less
ceiling effect. A more Gaussian distribution (greater variabil-
ity) facilitates identification of factors associated with that
variability. When a continuous or ordinal variable has a
high ceiling effect, it acts more as a categorical variable
and information important information may be lost. Third,
some might wonder about adjusting satisfaction scores for
social desirability when there was not a direct correlation.
But the relationship may be non-linear, particularly given
the ceiling effects in satisfaction scores. Finally, the
Guttman (iterative) satisfaction rating is relatively novel,
and our findings can be considered more reliable if repro-
duced by others in different care settings. The lower ceiling

effects in this measure suggest iterative measures of satisfac-
tion could be a worthwhile avenue for future investigations.

The finding that both the iterative satisfaction scale and
the 11-point ordinal scale had notable ceiling effects but
weighting for the impact of social desirability bias created
a more Gaussian distribution for the iterative satisfaction
score suggests that adjusting for social desirability can
improve the utility of information obtained from PREMs.
One study of 591 cocaine and opioid users in Baltimore doc-
umented an association between greater social desirability
and (1) a lower likelihood of reporting recent drug use (mea-
sured on a 10-point ordinal scale) and (2) greater perceived
social stigma (measured on a 17-point scale), accounting
for symptoms of depression (4). Another study of 1,644 ado-
lescents in Northwestern Burkina Faso (14) randomized
people to a conventional verbal response arm (high social
desirability bias environment) and a nonverbal response
arm (low social desirability bias environment) and found sig-
nificantly higher levels of reported sexual assault and forced
sex in the non-verbal response (14). These findings suggest
that social desirability could be part of the explanation of
ceiling effects and nonparametric distributions of the
current PREMs, but there are a variety of other modifiable

Table 1. Negative Binomial Regression Analysis of Patient Factors Associated with the Degree of Social Desirability (Marlowe-Crowne

Social Desirability Scale - Short Form).

Variables Regression Coefficient (95% Confidence Interval) Standard Error P-value

Age 0.0041 (0.00034 to 0.0078) 0.0019 0.033
Gender

Woman reference value
Man −0.085 (−0.21 to 0.043) 0.066 0.19

Annual household income*

Less than $30,000 reference value
Between $30,000 and $49,999 −0.13 (−0.36 to 0.11) 0.12 0.29

Between $50,000 and $74,999 −0.085 (−0.30 to 0.13) 0.11 0.43

Between $75,000 and $99,999 −0.20 (−0.42 to 0.0015) 0.11 0.067

Between $100,000 and $149,999 −0.29 (−0.50 to −0.089) 0.10 0.005
More than $150,000 −0.22 (−0.42 to −0.032) 0.098 0.022

Bold indicates statistical significance, P < 0.05. *Insurance status and education were dropped from the final model because they were associated with annual

household income.

Figure 2. The 11-point ordinal scale satisfaction score (2A) and the satisfaction score weighted by the extent of social desirability (2B).
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and non-modifiable patient factors that may explain why
patients are likely to give us top scores (15–23). Although
it may be flattering for physicians to receive top scores, it
may contribute to a false sense that there is no further oppor-
tunity for improvement. Our hope is that continued research
in this area will help develop instruments that are more sen-
sitive in detecting differences in satisfaction so that PREMs
can become valuable instruments for quality improvement
and scientific research.

The observation that there was no association between
social desirability bias and the iterative or ordinal satisfaction
scores can be considered provisional as it may be due to the
large ceiling effects and limited variation, which restricts the
ability to detect correlations. It’s also possible that this may
be a reproducible finding as there is no a priori reason for
social desirability to be correlated with measures of the
patient’s experience of care. Another study of two measures
with high ceiling effects—a measure of resilience and a
measure of social desirability among family caregivers of
children with cancer faced a similar dilemma (18). If we
want to measure factors that people tend to rate very highly
such as satisfaction with care, perceived clinician empathy,
resilience, and social desirability, we are going to need to
develop better measures that can capture more of the existing
variability in these phenomena. Without such measures we
cannot be sure if they are or are not inter-related, and we
cannot test for complex, non-linear relationships.

The observation that lower social desirability had modest
independent associations with younger age and household
income of less than $100,000 suggests that it may be relatively
independent of personal factors. The findings in other studies
are also modest and inconsistent: One study of 857 patients
who completed a cancer screening instrument identified white
race and education status of 4 years of college or higher as asso-
ciated with lower social desirability, with no associations with
age and gender (19). Another study among 751 adults living
with HIV in Uganda found associations between social desir-
ability and self-reported alcohol use, but not with age or
gender (20). Given the absence of factors that are associated
with greater social desirability across different populations
and settings, we deem social desirability as relatively indepen-
dent of demographic factors, and therefore a potentially useful
adjunct to the measurement of the patient experience.

The observation that there is no difference in satisfaction
scores between patients who completed the social desirability
instrument before or after the satisfaction measures suggests
that its measurement has little influence on measurements of
experience (PREMs). Three hundred one undergraduate stu-
dents enrolled in a psychology course identified associations
of increased reports of alcohol use with lower social desir-
ability bias and greater religiosity, which was made greater
(primed) by consideration of religiosity prior to reporting
alcohol use (14). Our findings demonstrate that such
priming effects do not occur when patients are first asked
questions that measure their tendency to underreport negative
attitudes (social desirability), perhaps because the questions

in the scale were relatively abstract and did not have an
apparent connection with ratings of satisfaction.

Conclusion
We performed a cross-sectional survey of patients seeking
musculoskeletal specialty care and found that accounting
for the extent of social desirability has the potential to
reduce or eliminate ceiling effects in PREMs, which can
make them better tools for research and quality improvement.
These findings may help guide future research aimed at
developing PREMs with a Gaussian distribution. Future
investigations can test if weighting new experience measures
according to social desirability can lead to the more meaning-
ful measurement of patient satisfaction, which can help
develop interventions to improve the patient-physician rela-
tionship, or test the relative influence of treatment on the
patient experience.
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