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Current practices recommend placing a self-rated health question before specific health items in survey ques-
tionnaires to minimize potential order effects. Because this recommendation is based on data collected in English,
its applicability to other languages is unknown. This study examines whether there is an order effect associated
with self-rated health for interviews conducted in English and Spanish languages. An experiment was conducted
by using the 2007 California Health Interview Survey, where questions on self-rated health were inserted in 1 of 2
locations: preceding and following question items on specific chronic conditions. Respondents were randomly
assigned to 1 of 2 versions of the locations by the split-half method. Although no order effect was present in the
English interviews, the authors found a significant and large effect with Spanish interviews: Self-rated health
appeared much worse when asked before chronic conditions than when asked after them. This order effect was
larger among females than males. Order effects for self-rated health differ by interview language; inferences about
the health status of Spanish-speaking populations (and potentially Latinos) depend on question order. If maintain-
ing comparability is important, the authors’ finding contradicts current recommendations, as inserting the self-rated
health question before specific questions led to larger differences in health status between English and Spanish
speakers.

data collection; emigrants and immigrants; health status; health surveys; Hispanic Americans; minority health;
questionnaires; research

Self-rated general health status is a strong predictor of
current and subsequent mortality and morbidity even after
accounting for sociodemographic and medical risk factors
(1–13). It is typically assessed in a single question with
a 5-point scale. Although subjective and not readily verifi-
able by external measures, self-rated health is sensitive and
comprehensive in capturing the full spectrum of health con-
ditions and adds an additional dimension to assessing health
status than objective measures alone (14, 15), possibly re-
flecting undetected and unreported symptoms (16).

Because of its clinically proven utility, self-rated health is
recommended by the World Health Organization (17) and is
frequently used in public health research. Self-rated health
is included in a wide range of data collection surveys, from
health surveys (e.g., US National Health Interview Survey,
US Behavioral Risk Factor Surveillance System, Canadian
Community Health Survey, and Health Survey of England)

to social surveys (e.g., 2007 International Social Survey
Program conducted across 41 countries) and even labor sur-
veys (e.g., US Current Population Survey).

Despite its effectiveness and popularity, self-rated general
health may be sensitive to question order, as self-reports and
general questions are well known to be subject to a context
effect due to question wording, format, and order (18–21). It
is especially true if the general health question is preceded
by specific and objective health questions, as those ques-
tions may influence respondents’ answers to the general
health item. Crossley and Kennedy (22) studied the reliabil-
ity of the general health item by asking it twice—before and
after a set of health-related questions. They found that the
specific response categories chosen by respondents changed
substantially but that overall estimates were not affected by
alternating the location. Bowling and Windsor (23) showed
that this item could potentially be subject to an order effect,
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as the general health status was more positively reported
when it was placed after objective health condition mea-
sures. Although the effect was small, this led the authors to
suggest that the item should be placed at the beginning rather
than at the end, echoing the recommendations of Keller and
Ware (24), who found that general or summary questions
may be influenced by preceding items if they are related.
Study findings about the order effect from these studies,
however, may not be free from potential confounders. Some
studies asked the general health item twice. In this case,
respondents may have been conditioned by their answers
to the first question when answering it the second time.

As non-English-speaking and linguistically isolated pop-
ulations in the United States have grown (25), so has the
need to include these populations in public health research
and surveillance. The self-rated general health item has been
translated into many different languages as part of the val-
idated health survey instruments SF-36 and SF-12 (multi-
purpose, short-form health surveys with 36 and 12
questions, respectively), but potential order effects for this
item have not been investigated in languages other than
English. Moreover, because the location recommendation
for the general health question was based on English lan-
guage interviews, it is uncertain whether it will hold in other
languages. In addition, because this item is used in health
disparity research, and health disparities are highly associ-
ated with language capabilities (26–29), it is important to
understand the order effect of the general health question in
a multilingual survey setting. The results may inform the
development of questionnaires that are more culturally and
linguistically comparable as more studies collect data in
languages other than just English (30).

MATERIALS AND METHODS

A randomized experiment was conducted with a subset
of respondents in the 2007 California Health Interview
Survey. This survey is a random-digit-dial telephone survey
of California households conducted every other year since
2001 by the Center for Health Policy Research, University
of California, Los Angeles. In order to represent California’s
racially and linguistically diverse population, the California
Health Interview Survey is administered in 5 languages: En-
glish, Spanish, Chinese (Mandarin and Cantonese dialects),
Korean, and Vietnamese. Non-English questionnaires are de-
veloped through cultural adaptation and multiple forward
translation methods with a referee to judge the quality of the
translation (31). Initial household contact was made primarily
by English-only and English-Spanish bilingual interviewers.
When an interviewer was unable to continue the contact be-
cause of a language problem, the case was assigned for follow-
up with an interviewer able to speak the appropriate language.

Self-rated health has been the first question asked in the
California Health Interview Survey following introductory
demographics; it is followed by a series of items to assess
the chronic health status concerning asthma, diabetes, hy-
pertension, and heart disease. This experiment compared the
results of placing the question about self-rated health after
instead of before the chronic health questions (hereafter
termed ‘‘after’’ and ‘‘before’’ conditions). The English

self-rated health question read, ‘‘In general, would you
say your health is excellent, very good, good, fair, or poor?’’
The Spanish version read, ‘‘En general, ¿dirı́a usted que su
salud es excelente, muy buena, buena, regular, o mala?’’

In order to minimize seasonal effects that could have
confounded the experiment, we subsampled 1,191 English-
speaking and 824 Spanish-speaking adults interviewed
during the same time period. By using the split-half method,
574 English and 406 Spanish interviews were randomly as-
signed to the control group, and 617 English and 418 Spanish
interviews were randomized to the experimental group. As
the subjects were randomized, there were no significant dif-
ferences in demographic characteristics (e.g., age, gender,
educational attainment), as well as chronic conditions (e.g.,
asthma, diabetes, hypertension, heart problems), between the
2 location groups within each language.

The estimates of general health status were compared by
language and question order. As this study is based on ex-
perimental data and because generalization about the pop-
ulation is not of interest, we used unweighted analyses and
performed Student t tests for determining significance. (Note
that we also conducted weighted analyses, which did not
change any of the conclusions.) In order to eliminate age
and gender differences between languages, we also examined
age- and gender-adjusted estimates. The adjustment was
done by using cross-classified distributions of age (18–35,
36–50, 51–64, and 65 years or more) and gender (male and
female) of the total English sample in the experiment. The
effects of language and question order on the response to the
general health status question were also examined in a mul-
tivariate logistic regression controlling for the effects of ever
diagnosed with chronic health conditions and demographic
characteristics (age, gender, and educational attainment). We
used SAS, version 9.1, software (SAS Institute, Inc., Cary,
North Carolina) to analyze the data.

RESULTS

Table 1 shows the distribution of health status response by
interview language and question order. Although there was
little to no order effect in English interviews, there were large
differences between the 2 question locations for Spanish-
language interviews. Compared with the ‘‘before’’ condition,
the response rates of ‘‘very good’’ and ‘‘good’’ health condition
increased by 4.3% and 5.6%, respectively, when general health
was asked about after the chronic conditions, while the esti-
mates for ‘‘fair’’ and ‘‘poor’’ health decreased significantly
(�7.5% and �4.5%, respectively).

When health status was dichotomized by combining
‘‘fair’’ and ‘‘poor’’ health into 1 category, the question-
order effect in Spanish was even more apparent. The fair/
poor estimate decreased from 45.3% to 33.3% when the
item was placed after that on chronic conditions. This im-
plies that nearly 1 out of 2 adults interviewed in Spanish
reported fair/poor health when the general health question
was asked before the chronic conditions, while only 1 out
of 3 reported fair/poor health when the item was asked
after those conditions. We also examined the fair/poor
health estimates among Latinos interviewed in English.
The order effect in this group was in the same direction
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as that of the Spanish-language interviews and was signif-
icant (19.8% (n ¼ 121) vs. 10.5% (n ¼ 133) in reporting
fair/poor health, with P ¼ 0.038).

When age and gender adjustments were used, the order
effect in Spanish appeared even larger, with 16.4 percentage
points fewer people reporting fair/poor health under the
‘‘after’’ condition. For English, there was no change after
the age and gender adjustment. Regardless of controlling for
age and gender, the degree of potential disparity in re-
sponses about general health between English- and Spanish-
speaking adults could differ dramatically depending on the
location of the general health item in the questionnaire:
Compared with English speakers, Spanish-speaking adults
might report fair/poor health status 2 (‘‘after’’ condition) or
3 (‘‘before’’ condition) times as frequently.

We tested the effect of question order for predicting fair/
poor health when controlling for demographic characteris-
tics and chronic conditions using stratified logistic regres-
sion by interview language. We fit the same model to the

English and Spanish speaker samples separately. Not sur-
prisingly, the data showed that diagnoses of all chronic con-
ditions were significantly associated with reporting fair/poor
health for both interview language groups except for asthma
among Spanish speakers (Table 2). Age and male gender
were not significant predictors of fair/poor health for the
English-language interview group but were significant for
the Spanish interview group, where older and female Spanish-
speaking people were more likely to report fair/poor health
than did younger and male Spanish-speaking people. The
results indicated that the effect of question order was sig-
nificant only for the Spanish interview group: Placing the
general health item before chronic conditions produced higher
response rates for fair/poor health.

We further examined the effect of question order on self-
rated general health by age and gender in Figure 1. First, the
estimate of fair/poor health was examined by language, ques-
tion location, and age. There were no significant differences
in reported health status by question location among those

Table 1. Distribution of Health Status by Interview Language and Question Order, California Health Interview

Survey, 2007

General Health

English Interviews Spanish Interviews

Before
(n 5 574)

After
(n 5 617) Before 2 After

Before
(n 5 406)

After
(n 5 418) Before 2 After

% SE % SE % SE % SE

Excellent 21.8 1.7 22.2 1.7 �0.4 6.7 1.2 8.9 1.4 �2.2

Very good 36.1 2.0 32.9 1.9 3.2 8.1 1.4 12.4 1.6 �4.3*

Good 26.5 1.8 27.1 1.8 �0.6 39.9 2.4 45.5 2.4 �5.6

Fair 12.2 1.4 13.5 1.4 �1.3 37.9 2.4 30.4 2.3 7.5*

Poor 3.5 0.8 4.4 0.8 �0.9 7.4 1.3 2.9 0.8 4.5**

Fair/poor

Unadjusted 15.7 1.5 17.8 1.5 �2.2 45.3 2.5 33.2 2.3 12.1***

Age and gender adjusted 16.1 1.6 17.6 1.5 �1.5 54.5 2.8 38.1 2.6 16.4***

Abbreviation: SE, standard error.

* P < 0.05; **P < 0.01; ***P < 0.001.

Table 2. Stratified Logistic Regressions Predicting Fair/Poor Health With Demographic

Characteristics, Chronic Conditions, and Question Order by Interview Language, California

Health Interview Survey, 2007

Predictors
English Interviews Spanish Interviews

Odds Ratio P Value Odds Ratio P Value

Intercept 0.127 0.000 0.244 0.000

Age, years 0.998 0.697 1.013 0.032

Male 1.099 0.618 0.659 0.008

Some college or more 0.538 0.001 0.504 0.004

Asthma, ever 2.303 0.000 1.610 0.105

Diabetes, ever 3.998 0.000 3.196 0.000

Hypertension, ever 2.077 0.001 2.114 0.000

Heart diseases, ever 3.076 0.000 2.272 0.010

Question placed before
chronic conditions

1.039 0.837 1.696 0.001
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aged 18–50 years or 51 or more years for the English-
language interviews. Spanish-language interviews, however,
showed significant differences for both age groups in the
same direction, with reports by older Spanish speakers show-
ing a slightly larger effect (12.3 percentage point difference
among those aged 18–50 years and 17.6 percentage point
difference among those aged 51 or more years). When exam-
ining by gender, a striking trend emerged. In English, there
was no difference in question order effect by gender: Males
and females reported fair/poor health at almost identical pro-
portions. However, when the Spanish interview sample was
examined, the question-order effect was not significant
among male but was large and significant for females. When
the self-rated health question was asked after the chronic
health condition questions, reports of fair/poor health de-
creased by 16.5 percentage points among Spanish-speaking
females.

DISCUSSION

This study examined question order as an aspect of survey
instrument design to address cultural equivalence among
a linguistically diverse population. Question order is only
1 aspect of data collection methods and has received scant
attention relative to other issues, such as questionnaire trans-
lation. This study showed some potentially large reporting
differences due to the effect of question order on estimates
of general health. This finding demonstrates that ‘‘cultural
equivalence’’ is more than translational equivalence and that
efforts to improve the comparability of measures across a di-
verse population need to consider data collection from
a more holistic vantage point.

Assumptions about questionnaire design conventions in 1
language may not necessarily hold in other languages. In our
study, the absence of a question-order effect in English in-

terviews was not echoed in Spanish interviews. The conven-
tional placement of self-rated general health before
objective health-related question items may be a valid prac-
tice to minimize order effect for English-language data col-
lection. However, experimental data from the 2007
California Health Interview Survey showed that this prac-
tice did not minimize, but rather profoundly increased, the
order effect for Spanish speakers (and Latinos to a certain
extent) when answering the general health question. It is
quite reasonable that some people in linguistic and cultural
minority groups may not be familiar with the task of eval-
uating their general health when asked without any cues or
a frame of reference. The objective health condition ques-
tions, when preceding the general health question, may
serve as stimuli for these respondents, helping them to sum-
marize and contextualize their subsequent report of general
health status. For instance, Finch et al. (32) found limited
predictability of self-reported health for mortality risk but an
increased association between the 2 with an increased ac-
culturation level among Latino populations in the United
States. This finding may be related to the potential difficulty
we hypothesize that Latinos encounter when evaluating
their general health. Alternatively, some cultural factors,
such as aspects considered when assessing one’s health or
the level of willingness to provide personal information (33),
apply differently for Latinos, depending on the sequence
of the questions, unlike non-Latino English-speaking
populations.

Our study also found that a slight variation in question-
naire design may change inferences dramatically. When
placing the general health question after chronic condition
questions, the fair/poor health estimate decreased in Spanish
interviews, and the difference in fair/poor health rates be-
tween English and Spanish interviews decreased substan-
tially and significantly. Therefore, depending on the
location of the item, inferences not only about the general
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Figure 1. Percentage of fair/poor health report by interview language, question order, age, and gender, California Health Interview Survey, 2007.
Significant differences by question order are shown for ages 18–50 years, ages �51 years, and females interviewed in Spanish (P < 0.01).
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health of the Spanish-speaking population and potentially
Latinos more generally but also about health disparities
could fluctuate considerably.

Given the importance and utility of the self-rated general
health item and growing interest in understanding minority
populations, we suggest 2 areas for further research. First,
we do not know what types of order effect may exist in
languages other than English and Spanish. Our findings
may be generalizable only to English- and Spanish-speaking
Californians. Although Spanish speakers account for a large
proportion of the non-English-speaking population, the find-
ing may not apply to other non-English speakers. Second,
survey interview language contains more information than
just language. It may reflect one’s race, ethnicity, culture,
attributes affected by these, and interactions among them.
To disentangle these elements, there is a need for carefully
designed experimental studies, prepared with in-depth
knowledge about the characteristics of the study population
and with longitudinal components.
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