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Background Patient reporting of the severity and impact of symptoms is an essential component of cancer symptom man-
agement and cancer treatment clinical trials. In multinational clinical trials, cultural and linguistic variations in

patient-reported outcomes instruments could confound the interpretation of study results.

Methods The severity and interference of multiple symptoms in 1433 cancer patients with mixed diagnoses and treat-
ment status from the United States, China, Japan, Russia, and Korea were measured with psychometrically
validated language versions of the M. D. Anderson Symptom Inventory (MDASI). Mixed-effect ordinal probit
regression models were fitted to the pooled data to compare the magnitude of the effect of “country” (nation
and linguistic factors) with between-subjects effects on symptom reporting, adjusted for patient and clinical

factors (age, sex, performance status, and chemotherapy status).

Results For the pooled sample, fatigue, disturbed sleep, distress, pain, and lack of appetite were the most severe
patient-reported MDASI symptoms. The magnitude of the variance of the country random effects was only one-

fourth to one-half of the interpatient variation (o2 = 0.23-0.46) for all symptoms, except nausea and vomiting.

Conclusions Cultural and linguistic variations in symptom reporting among the five language versions of the validated
MDASI were limited. Ordinal probit modeling provided a simple mechanism for accounting for cultural and
linguistic differences in patient populations. The equivalence among MDASI translations in this study suggests

that symptom ratings collected from various cultural and language groups using the MDASI can be interpreted

in a similar way in oncology practice, clinical trials, and clinical research.
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Cancer-related symptoms produced either by the disease itself or
by the toxicities of treatment are what patients report to clinicians
as subjective negative feelings that may be physical (such as pain,
fatigue, and shortness of breath), cognitive (such as memory prob-
lems), or affective (such as sadness and emotional distress). These
multiple symptoms collectively impose a symptom burden that
greatly affects a patient’s quality of life and daily activities (1).

Characterizing symptom burden requires accurate measure-
ment of symptom severity and the degree to which symptoms
interfere with daily life. Psychometrically validated tools for assess-
ing patient self-report of symptoms and interference (patient-
reported outcomes [PROs]) are widely accepted in oncology
practice and are increasingly used as primary or secondary out-
comes for clinical trials (2).

Psychometrically sound, culturally valid, standardized PRO
assessment tools are available for administration to patients from
diverse racial, ethnic, and cultural and language groups. However,
many PRO measures (including symptom scales) and most guide-
lines for cancer symptom management (3-6) are initially devel-
oped and validated in English and later translated into other
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languages. When clinical trials that include patient self-report or
the application of treatment guidelines are conducted in patients
with diverse linguistic backgrounds, cultural differences can con-
found the accuracy and cross-similarity of the PROs, thus compli-
cating the interpretation of the trial results and the application of
the clinical guidelines. Knowing the degree to which symptom
ratings might vary as a function of language or nationality is there-
fore important for both the clinical trials and the treatment of
symptoms and requires empirical evidence of the effects of
language on the performance of a symptom measure (7).

Several well-validated PRO assessment tools are used transna-
tionally in oncology, including the Functional Assessment of
Cancer Therapy (FACT), the European Organisation for Research
and Treatment of Cancer (EORTC) QLQ-C30, and the M. D.
Anderson Symptom Inventory (MDASI) (8). Whereas the FACT
and QLQ-C30 are measures of health-related quality of life, the
MDAST focuses specifically on measuring the severity and interfer-
ence of cancer-related symptoms caused by disease and the treat-
ment process. A systematic review of cancer symptom assessment
tools by Kirkova et al. (9) rated the MDASI highly in terms of
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flexibility, reliability and validity, ease of completion, and utility in
symptom management. The MDASI has been both linguistically
and psychometrically validated in multiple languages.

In this study, we examined the effects of language on symptom
report relative to patient and clinical factors in an analysis of
pooled data from the English (8), Chinese (10), Japanese (11),
Russian (12), and Korean (13) MDASI validation studies. We hy-
pothesized that the differences in MDASI scores attributable to
the language and culture in which the instrument was administered
would be small compared with the between-subject variation in
patients exhibiting similar demographic and clinical characteris-
tics, such as age, sex, and performance status.

Methods

Patient Samples

This study was an analysis of data gathered in five MDASI
language validation studies. Patients in each validation study were
recruited from clinics or inpatient units at The University of Texas
M. D. Anderson Cancer Center in Houston, TX; Tianjin Medical
University Cancer Institute and Hospital, Tianjin, China; the
National Cancer Center Hospital East, Kashiwa, Chiba, Japan; four
city hospitals in St Petersburg, Russia; and five cancer centers and
university hospitals in Korea. International collaboration between
the study investigators and the Department of Symptom Research
at M. D. Anderson Cancer Center ensured that all study protocol
procedures were similar for each validation protocol. All patients
were at least 18 years old, had a pathological diagnosis of cancer,
were able to read, understand, and complete the questionnaires in
their native language, and did not have a diagnosis of severe mental
or cognitive disorder. There were no limitations as to type of can-
cer diagnosis, staging, or type or timing of cancer treatment. The
studies were approved by the institutional review boards of M. D.
Anderson Cancer Center and of the participating cancer hospitals
in each country. All patients provided consent to participate.

Symptom Assessment

The MDASI (8) is a brief, psychometrically validated, multisymp-
tom assessment tool that assesses 13 symptoms commonly associ-
ated with cancer or its treatment, including pain, fatigue, nausea,
disturbed sleep, distress, shortness of breath, difficulty remem-
bering, lack of appetite, drowsiness, dry mouth, sadness, vomiting,
and numbness or tingling. Patients rate the severity of each of
these symptoms in the past 24 hours on an 11-point scale ranging
from 0 (not present) to 10 (as bad as you can imagine). Six addi-
tional items measure the degree to which symptoms have inter-
fered with various facets of the patient’s daily life during the past
24 hours, including general activity, mood, normal work (both
work outside the home and housework), relations with other
people, walking, and enjoyment of life. Interference items are also
rated on an 11-point scale ranging from 0 (does not interfere) to
10 (completely interferes).

The four non-English language versions of the MDASI used
in this analysis were developed and tested using a consistent
translation/back-translation procedure (14). The psychometric
properties for the foreign-language translations of the MDASI
included in this analysis have been shown to be satisfactory and
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CONTEXTS AND CAVEATS

Prior knowledge

The results of clinical trials or treatment guidelines for patients of
different nationalities and languages may be difficult to interpret
because of linguistic and cultural differences in patient-reported
outcomes. The M. D. Anderson Symptom Inventory (MDASI) is
used to assess 13 symptoms commonly associated with cancer or
its treatment.

Study design

Pooled MDASI data were analyzed from validation studies con-
ducted with 1433 patients from the United States, China, Japan,
Russia, and Korea. Variations in MDASI scores attributable to lin-
guistic and cultural variations were compared with intersubject
variations in patient responses.

Contribution

National and linguistic variations in patient responses to the
MDASI were small relative to individual patient-related factors.
Adjusting for patient and clinical factors, the country effect
accounted for only one-fourth to one-half of the patient-to-patient
variation in MDASI symptom severity ratings, especially for the
most severe symptoms.

Implications
Symptom data obtained using various language versions of well-
validated patient-report measures such as the MDASI can be
pooled to analyze multinational clinical research and can provide
reliable symptom assessment for oncology practice in other parts
of the world.

Limitations

Only one to three treatment centers were sampled in each country,
so the effect of country may be confounded with that of individual
sample site. Cancer stage was not used as a covariate because data
for this variable from one country were missing.

From the Editors

comparable to the English version (8,10-13). The internal consis-
tency (reliability) of the symptom and interference items in each of
the five language versions of MDASI has been demonstrated by
Cronbach alpha coefficients (15), which are calculated by subtract-
ing from one the ratio of the sum of the component score variances
to the true score variance. A coefficient value lower than 0.70 sug-
gests either that one or more items have high variability or that the
items are not all measuring the same underlying construct. A high
degree of internal consistency exists in all five language versions,
with Cronbach alpha coefficients of 0.85-0.93 for the symptom
severity subscales and greater than or equal to 0.90 for the symp-
tom interference subscales.

Statistical Analysis

The five countries represented the nationality and/or language
variable, defined as “country,” in our analyses. Descriptive statis-
tics, including proportions and SDs, were used to describe the
characteristics of the sample from each country. All statistical tests
for symptom severity by sex and chemotherapy status were two-
tailed, and a P value less than .05 was considered to be statistically
significant. P values reported herein represent two times the

JNCI | Articles 733



smaller of the posterior probabilities that the parameter of interest
was either less than or greater than zero.

Ordinal probit regression modeling (16) was used to estimate
the effect of country on symptom report, with each MDASI symp-
tom score treated as an ordinal response. Country was modeled as
a random effect. The SD of the random effects attributable to
country was implicitly scaled relative to the intersubject variance of
1.0. Ordinal probit regression models allowed us to account for
subject-specific explanatory variables as fixed effects. The covariate
vectors were age, sex, Eastern Cooperative Oncology Group per-
formance status (ECOG PS) score (17), and whether or not the
patient was receiving chemotherapy at the time of assessment.

To define an ordinal probit regression model, let P, = 2;: | Dy
r=0,1,... 9 denote the cumulative categorical probabilities that
patient 7 responds in category r or less (note that P, = 1), let B
denote a regression parameter, let x; denote a vector of patient cova-
riates for patient 7, and let z, denote a five-level factor vector indi-
cating the ith patient’s culture/language. Then, the regression model
for each MDASI item can be described by the equation
P, =®(u, —x;8—z'y), where the five components of v, {yj };1, are
assumed to be random effects associated with jth culture/language,
and ®(e) denotes the standard normal distribution function. The
parameters #, denote category thresholds. We further assume that
the random-effects vy, are independently distributed according to a
normal distribution with mean 0 and variance ¢°. To complete the
model specification, we assume that the prior distribution on ¢” is
proportional to Cauchy density truncated to the positive real axis,
that the prior densities on the components of 8 are uniform on the
real line, and that the prior densities on the components of #, are
uniform subject to the constraint that #, , < u,. We used a Gibbs
sampling scheme to obtain a posterior sample of parameters (16).
After 2000 burn-in iterations, 100000 updates of each parameter
were performed to obtain a joint posterior sample on all unknown
parameter values.

This mixed-effects ordinal probit regression modeling method
facilitated the interpretation of the country random-effects vari-
ance, 0”. According to the mixed-effect probit model, the between-
patient variation for patients who have the same covariate values is
defined to be 1.0 on the latent probit scale. Thus, the magnitude
of the random-effects variance has a simple interpretation in terms
of its magnitude relative to the unit interpatient variability.

There are several reasons for modeling country effects as ran-
dom effects. First, our intent in performing these analyses was to

Table 1. Demographic and disease characteristics*

demonstrate that the MDASI can be used to assess symptoms from
many international patient populations, not just the five countries
for which data were available. Therefore, we regarded the coun-
tries available for analysis as a sample (even if not random) of the
countries that we are potentially interested in studying. Second, it
is not uncommon to fit random-effects models with four or five
random effects. We were then able to compare the “average coun-
try effect” with the effects of other variables (eg, ECOG PS).
Regarding country effects as fixed effects would have required us
to make country-specific comparisons to the effects of other vari-
ables, thus proliferating the number of comparisons. Finally,
because sufficient sample sizes from each country were included in
the analysis, the estimated country effects (the posterior mean
estimates) obtained from the random-effects model were almost
identical to those that would be obtained from the countries in the
random-effects model or from a corresponding fixed-effects
model. The shrinkage effect on the parameters associated with the
country effects that results from modeling these effects as random
was negligible in our analysis.

The focus of our study (rather than to test whether the effects
of country are zero) was to estimate the relative importance of
country on symptom reports in relation to other known factors,
such as ECOG PS. Therefore, we did not perform power calcula-
tions against prespecified alternative values of the country effect
sizes. Also, because the missing data rates were small from each
country (0.04%-2.40% on MDASI symptom items), we simply
excluded missing data from our analysis.

Results

Sample Characteristics

Data from 1433 patients were included in our analyses: 524
patients from the United States, 249 from China, 256 from Japan,
226 from Russia, and 178 from Korea. Patient demographic and
disease information is summarized in Table 1. Compared with the
other samples, the Japanese sample included fewer patients under-
going active treatment because much of the Japanese data were
collected at clinic follow-up visits (Table 1).

Symptom Severity and Prevalence

Analysis of symptom data revealed that cancer patients from the
five national and linguistic groups were similar in their symptom
experiences across the various stages of disease and treatment.

United States China Japan Russia Korea
Characteristic (n =524) (n = 249) (n = 256) (n = 226) (n =178)
Female, % b5 54 42 62 40
Mean age (SD), y 55 (15.0) 51 (12.8) 62 (12.1) 61 (14.3) 51 (11.3)
Completed high school, % 52 60 69 69 49
Married, % 70 86 79 66 79
Employed (full time, part time, homemaker), % 36 39 41 33 46
Metastatic disease, % 30 47 50 56 56
Good ECOG PS (0-1), % 39 59 82 52 81
Undergoing chemotherapy, % 56 54 22 40 60
MDASI missing data points, % 0.99 0.04 0.17 2.40 0.56

* N = 1433. ECOG PS = Eastern Cooperative Oncology Group performance status; MDASI = M. D. Anderson Symptom Inventory.

734 Articles | JNCI

Vol. 102, Issue 10 | May 19, 2010



Table 2. Most prevalent moderate to severe M. D. Anderson Symptom Inventory (MDASI) symptoms by country*

All countries, United States,

Symptom % (rank) % (rank) China, % (rank) Japan, % (rank) Russia, % (rank) Korea, % (rank)
Fatigue 54 (1)t 60 (1)t 52 (1)t 5 (Nt 59 (M)t 63 (1)t
Disturbed sleep 41 (2)t 41 (3)t 45 (2)t 6 (6) 39 (2)t 59 (2)t
Distress 39 (3)t 42 (2)t 36 (3)t 31 ()t 28 (4)t 59 (3)t
Pain 35 (4)t 34 (7) 35 (4)t 22 9) 38 (3)t 48 (7)

Lack of appetite 34 (5)t 39 (Bt 32 (5 6 (7) 17 (6) 54 (4)t
Drowsiness 33 (6) 41 (4t 26 (8) 3 (2)f 12 (8) 44 (9)

Dry mouth 32 (7) 37 (6) 31 (6) 9 (@A)t 15 (7) 50 (6)
Sadness 32 (8) 32 (8) 28 (7) 29 o)t 27 (Bt 51 (B)t

* An MDASI rating of 5 or greater on the 0-10 scale indicates a moderate to severe symptom.

T Five most severe symptoms for that column.

Cross-nationally, fatigue was consistently the most prevalent
moderate to severe symptom [rated >5 on the MDASI 0-10 scale
(18)]. The prevalence of moderate to severe MDASI symptoms for
the pooled sample and for each nation is presented in Table 2. In
the analysis of symptom severity overall, fatigue was followed by
disturbed sleep, distress, pain, lack of appetite, and drowsiness
(Table 2). Treatment-induced symptoms such as nausea, vomit-
ing, and numbness were consistently rated as the least severe of
the 13 MDASI symptoms (Table 3).

Effect of Country on Symptom Reporting

Table 3 presents the posterior mean estimates for the mixed-
effects ordinal probit regression models that include random-ef-
fects variables to reflect the influence of cultural and linguistic
factors on symptom scores. The random-effects variance (0?) of
the country effects for each symptom and the coefficients for age,
sex, ECOG PS, and chemotherapy status can be compared with
the between-patient variance of 1.0. Positive coefficients are asso-
ciated with increased symptom severity.

The variances of random effects due to country for all symptom
ratings were less than 1.0 (Table 3). The magnitude of the variance
of the country random effects was only one-fourth to one-half,
0.23-0.46) for all
symptoms, except nausea and vomiting. The range of the posterior

approximately, of the interpatient variation (o? =

means of the variances of the country effect was the lowest (o7 =
0.23-0.28) for fatigue, disturbed sleep, and sadness (Table 3).
Fatigue and disturbed sleep were also the most severe symptoms.

The posterior mean of the variances of the random effects due
to country for each of the MDASI interference items was also
smaller than individual differences, demonstrated by random-
effects estimates less than 1.0 for each of the interference items.
The smallest random-effects variance was observed for the inter-
ference with work item (o2 = 0.14), whereas the relations with
0.85) was the most affected. The variances for the
items activity, walking, mood, and enjoyment of life ranged from
0.30 to 0.40.

others item (o2 =

Effect of Performance Status and Demographics on
Symptom Severity

To facilitate the comparison of random effects due to country, we
next compared the SDs of the random effects for country (o, which
is on the same scale as the regression coefficients) with the ECOG
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PS variable for each symptom. We found that patients with poor
performance status (ECOG PS = 2-4) consistently reported more
severe symptoms, on average, than patients with good perfor-
mance status (ECOG PS = 0-1) and that the difference in the
magnitude of mean effect between good and poor ECOG PS
was much larger than the SD of the random effect for country.
Table 4 shows that, for most symptom items, the estimates of the
random-effect SD associated with country were roughly compa-
rable to the magnitude of the difference in symptom responses for
patients with ECOG PS 1 vs 0.

After adjusting for country effects, we found that women
reported statistically significantly more severe fatigue, sadness, and
distress (all Ps < .001), and disturbed sleep (P = .003). As expected,
patients receiving chemotherapy reported more severe nausea and
vomiting (all Ps < .001).

Discussion

The results of this study indicate that national and linguistic (coun-
try) variations in patient responses to the MDASI are small relative

Table 3. Comparison of mean and variance of symptom items and
random effects variance of country*

Pooled dataset,
posterior mean
of variance of

MDASI symptom country random

Symptomt severity, mean (SD) effectst(o?)
Fatigue 4.75 (2.95) 0.23
Disturbed sleep 3.73 (3.16) 0.26
Distress 3.60 (3.17) 0.30
Lack of appetite 3.25 (3.23) 0.46
Drowsiness 3.25 (2.92) 0.43
Pain 3.16 (3.16) 0.32
Sadness 3.15 (3.13) 0.28
Dry mouth 3.11 (3.16) 0.41
Shortness of breath 2.57 (2.92) 0.31
Difficulty remembering 2.39 (2.69) 0.39
Numbness or tingling 2.38 (2.97) 0.45
Nausea 1.95 (2.86) 0.61
Vomiting 1.34 (2.97) 0.92

* Pooled M. D. Anderson Symptom Inventory (MDASI) data.
T Symptoms ordered by severity.
¥ Between-subjects variance = 1.
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Table 4. Comparison of Eastern Cooperative Oncology Group performance status (ECOG PS) effect on symptom item reports and SD of

country effects*

Pooled dataset, SD of

Effect of ECOG PS

Symptom country random effectt 1vs 0 2vs0 3vs0 4vs 0
Fatigue 0.48 0.39 0.86 1.36 1.87
Disturbed sleep 0.51 0.49 0.88 1.13 1.41
Distress 0.55 0.33 0.72 1.02 1.57
Lack of appetite 0.68 0.36 0.78 1.09 1.15
Drowsiness 0.65 0.29 0.67 1.03 1.38
Pain 0.57 0.43 0.94 1.33 1.61
Sadness 0.53 0.34 0.58 0.91 1.20
Dry mouth 0.64 0.30 0.67 0.85 1.18
Shortness of breath 0.56 0.40 0.70 0.96 0.91
Difficulty remembering 0.63 0.18 0.43 0.47 0.87
Numbness or tingling 0.67 0.33 0.67 0.67 1.60
Nausea 0.78 0.29 0.60 0.89 0.52
Vomiting 0.96 0.29 0.65 0.73 0.61

* Pooled M. D. Anderson Symptom Inventory data.

T o = square root of posterior mean of random effects of variance.

to individual patient-related factors. Analysis of MDASI symptom
and interference ratings from cancer patients in five countries—
the United States, China, Japan, Russia, and Korea—revealed that
the variance of the random effects for country was between 20%
and 50% of the intersubject variance. These results give some re-
assurance that symptom data obtained using various language
versions of the MDASI, and possibly patient-reported symptom
data from other measures, can be pooled to analyze multinational
clinical research.

Previous studies have begun to address cross-cultural equiva-
lence in patient-reported health-related quality-of-life measures.
Although progress has been made toward identifying the arenas
in which equivalency should be established, few studies have
been designed to test assertions about cultural applicability. Such
studies have noted that adapting a PRO measure for cross-
cultural use requires a careful accounting for the differential
impact of culture on results (19) and the establishment of con-
ceptual equivalency (7). Confirmation of an adapted measure’s
psychometric validity and reliability is insufficient evidence of its
suitability for use across cultures (20). A few studies of cross-
cultural comparison have examined the dimensional structure of
certain PRO instruments (21,22) but not within the cancer popu-
lation. Other studies conducted in patients with cancer examined
multidimensional scaling for cancer pain (23) and the use of dif-
ferential item functioning for the European Organisation for
Research and Treatment of Cancer 30-item quality-of-life ques-
tionnaire (24) and FACT-Breast (25) but did not examine the
magnitude of effects of language translation and culture/nationality
on how people respond to these measures. Thus, additional in-
vestigation in internationally coordinated projects is needed to
provide sufficient evidence of measurement equivalence for var-
ious language versions of major health-related quality-of-life
measures (26). Findings of cross-cultural equivalency would
support the international application of clinical guidelines for
symptom management because such guidelines are often based
on symptom ratings.
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In this study, we compared variations in MDASI scores attrib-
utable to linguistic and cultural variations with inherent intersub-
ject variations in patient responses. In the interpretation of
retrospective data collected from a single nationality, the results
from our analyses suggest that the magnitude of various cultural or
linguistic backgrounds is likely to be only one-fourth to one-half
of the interpatient variation of MDASI symptom reports obtained
from an otherwise homogeneous population.

In future studies that use PROs, this type of probit analysis
method would allow investigators to estimate the impact on symp-
tom reports of patient or clinical variables, such as sex or ECOG
PS, thus making it possible to determine whether the effects of
such variables are sufficiently important to be included in subse-
quent data analyses. For example, in this study, the average differ-
ence between symptom reports of patients with poor performance
status (ECOG PS = 2-4) and patients with good performance
status (ECOG PS = 0-1) was larger than the country effect for
most symptoms. We note that it is common practice to collapse
ECOG status into poor and good categories when analyzing PRO
data; our analyses thus suggest that ignoring the language effects
associated with the administration of the MDASI instrument is
likely to have a smaller effect on study conclusions than collapsing
ECOG categories in this way. We also found small but statistically
significant effects for sex across samples, with women reporting
more severe fatigue, sadness, sleep disturbance, and distress. Again,
these differences were small compared with overall individual
patient variability.

A finding of a statistically significant country effect in cross-
national and cross-cultural studies affecting symptom report data
might derive from several sources. First, a poor translation from
the original linguistic version could compromise the instruments’
comparability (27). Although there is no empirical evidence in
favor of one specific method of translation of a PRO tool, we used
an internally consistent procedure for translating all versions of the
MDASI (28). In addition, in contrast to the more abstract concepts
assessed in most quality-of-life measures, the MDASI assesses only
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symptoms; it uses single words or simple phrases for its items and
a straightforward 0 to 10 numeric rating scale, making the transla-
tion of MDASI items relatively simple and the establishment of
equivalency less challenging. In this study, we demonstrated that
the more severe symptoms—fatigue, disturbed sleep, distress, and
pain—are less subject to nation and linguistic effects, as evidenced
by the small effect of country on these symptom items.

Symptom management practice is known to vary from country
to country (29), as well as from one treatment site to another
within a country (30). It is thus not unreasonable to expect that
symptoms might be more severe in countries and sites with less
aggressive symptom management. With the current models, we
did not take into account differences in symptom management
practice between countries as a fixed-effect factor. However, the
consistency in this study in the most severe symptoms reported by
patients, regardless of the characteristics from each sample, as well
as the consistency in patients with poor ECOG PS reporting more
severe symptoms, indicates that the MDASI functioned similarly
across language versions in characterizing symptom burden. In
addition, the very small effect of country on pain ratings from this
study also supports our procedures, given that one would expect
much greater cross-national variation in pain control (ie, variations
in practice of prescribing opioids, which are the World Health
Organization’s recommended standard for management of severe
cancer pain) (31) than in fatigue management (because of lack of
widely used therapeutic methods to control fatigue).

The study had several limitations. First, the effect of country
was confounded with the effect of the individual sample site
because only one to three treatment centers were sampled in each
country. This could prevent a full examination of patient cultural
differences within the same language from country to country.
Second, although we expect that language differences in symptom
reporting will be even smaller with more homogeneous samples,
this expectation needs to be tested empirically. The current
analysis used pooled data from heterogeneous samples and did
identify one MDASI interference item—relations with others—
that was affected by country. Additional research is needed, and
caution is warranted when interpreting the meaning of “relations
with others” in international MDASI data. Third, we were not able
to use cancer stage as a covariate in the modeling because data
from one country for this variable were missing. However, the
similarity in the percentage of patients with metastasis indicates a
comparable disease status across all samples.

In conclusion, this analysis suggests that once psychometrically
sound translations of the MDASI have been established, various
language versions can be used to gather symptom severity and in-
terference ratings that can be interpreted in a similar way across
patient nationalities. The generalizability is meaningful for inter-
preting the results across various cultural and language groups and
provides greater utility in symptom assessment for oncology prac-
tice, clinical trials, and clinical research—not only among the di-
versity of patients in the United States but also for patients with
cancer in other parts of the world.
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