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SYNPOSIS

Objective. Health-related quality of life (HRQOL) is an important indicator of 
public health. The Centers for Disease Control and Prevention’s (CDC’s) Behav-
ioral Risk Factor Surveillance System (BRFSS) includes nine HRQOL items that 
can be used to monitor the health status of the nation. The objective of this 
study was to examine the numerical relationships among these HRQOL items 
to develop summary scores by combining items.

Methods. Using 2001 and 2002 BRFSS data from states that included all nine 
HRQOL questions, factor analyses were performed to determine whether the 
items would group together into multi-item scales.

Results. Two factors emerged, corresponding conceptually to a physical health 
construct and a mental health construct. The resulting scales demonstrated 
acceptable internal consistency and ability to distinguish between population 
subgroups known to differ on HRQOL.

Conclusions. This study provides support for condensing the BRFSS core 
and optional HRQOL questions into two scales. These scales provide more 
complete information about physical and mental HRQOL than is available 
from single items, while limiting the number of individual variables required 
for a given analysis. However, the four core HRQOL questions focus primarily 
on physical health. Thus, the five supplemental questions should be included 
when measuring mental health is of interest.
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Within the context of public health, health-related 
quality of life (HRQOL) is recognized as an important 
health outcome, in addition to morbidity and mortal-
ity.1–3 HRQOL reflects an increased appreciation for not 
only how long one lives, but also how well one lives. 
HRQOL can encompass elements of physical health, 
mental health, social health, and role functioning.4,5 

To stimulate the development of surveillance mecha-
nisms for tracking HRQOL at the state and national 
levels, the Centers for Disease Control and Preven-
tion (CDC) convened a group of experts in the early 
1990s to develop a definition, conceptual model, and 
measures of HRQOL.6 The working group’s efforts 
resulted in a set of four surveillance questions for 
inclusion in the Behavioral Risk Factor Surveillance 
System (BRFSS). The BRFSS is an ongoing random-
digit-dialed telephone survey of non-institutionalized 
civilian adults ($18 years of age) designed to assess risk 
and protective behaviors associated with disease. It is 
implemented in each state and U.S. territory, and is a 
key source of data for informing public health policy 
and practice.7–9 The four HRQOL questions measure: 
(1) self-perceived health (excellent, very good, good, 
fair, or poor), (2) number of days out of the past 30 
that physical health was not good, (3) number of days 
out of the past 30 that mental health was not good, 
and (4) number of days out of the past 30 that usual 
activities were limited by poor physical or mental 
health. These four “core” questions were first included 
in the BRFSS in 19936 and have been included in each 
subsequent year.

In 1995, CDC added five supplemental “healthy 
days” questions in an optional BRFSS module. These 
five questions assess number of days out of the past 30 
that the respondent has experienced pain interfering 
with usual activities; felt sad, blue, or depressed; felt 
worried, tense, or anxious; not gotten enough rest or 
sleep; or felt very healthy and full of energy. Together 
with the four core questions, these items have demon-
strated good test-retest reliability10 and have been used 
with populations that vary in age, gender, race11,12 and 
nationality.13–15 The healthy days questions have also 
been used to describe the health of groups with known 
health conditions including arthritis16 and diabetes,17 
and to compare groups based on risk factors such as 
obesity.18 Use of the items individually, however, pro-
vides a series of information fragments about specific 
symptoms as opposed to a cohesive picture of health. 
Previous research indicates strong relationships among 
the core questions, suggesting that the items could be 
combined into summary scores.6 Empirically derived 
summary scores would reduce the potential for spuri-

ous findings by limiting the number of separate analyses 
needed in studying HRQOL. The richness of informa-
tion provided by multiple items would be consolidated 
into a parsimonious, multidimensional assessment of 
population health. 

Public health professionals currently combine two 
of the items (days physical health not good, and days 
mental health not good) into a summary measure 
called the Healthy Days Index.7 An alternative strategy 
for creating summary scores uses factor analysis. Factor 
analysis is a statistical method that examines numeri-
cal relationships among items to identify those factors 
(or latent variables) that describe the commonality 
among items. Factor analysis is a means of condens-
ing information so that a small number of factors can 
be used to represent responses to a larger number of 
individual questions.19 

Mielenz and colleagues20 conducted a factor analysis 
of the nine BRFSS HRQOL questions as answered by 
people with arthritis in North Carolina. Their analysis 
found two factors, or possible subscales, among these 
nine HRQOL items for their sample. The purpose 
of the present study was to examine the same nine 
HRQOL questions in large, multistate, population-
based samples to determine whether the same or 
different underlying factors could be identified in the 
general population that would lead to the development 
of one or more summary scores. Such scores could be 
used to summarize population health, compare among 
groups, or describe changes in HRQOL based on multi-
item constructs rather than individual questions.

METHODS

Data source
This study used 2001 and 2002 BRFSS data from the 
states and territories that included all nine HRQOL 
questions in those years. Twelve states (Alaska, Arizona, 
Delaware, Georgia, Maryland, Minnesota, Nebraska, 
New Jersey, Ohio, Tennessee, Utah, and Virginia) and 
the District of Columbia used all nine HRQOL ques-
tions in 2001, yielding a sample size of 47,179. Nine 
states (California, Hawaii, Iowa, Kentucky, Minnesota, 
Missouri, New Jersey, Rhode Island, and Virginia) and 
Guam used all nine questions in 2002, resulting in a 
sample size of 45,413. 

Analyses
Because a different mix of states used the HRQOL 
questions in each year, we conducted initial analyses 
with 2001 data and replicated them with 2002 data. 
These two separate analyses allowed us to see how 
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similar the findings were with two different samples. 
Five data analysis steps were conducted separately with 
each year of data. 

First, we conducted exploratory factor analyses 
with all nine HRQOL items. The factor extraction 
method used was principal axis factoring, which can 
accommodate non-normal data distributions. Factors 
were allowed to correlate with each other, based on 
our conceptual model that the component factors all 
relate to the broader construct of HRQOL. We followed 
standard procedures of retaining factors in the emerg-
ing model if the factor explained more variability in 
scores than a single item would (i.e., had an eigenvalue 
greater than or equal to one).19 Items were regarded as 
being part of a factor if they achieved a factor loading 
score of at least 0.40, a threshold conventionally used 
in health research.21 If an item loaded at 0.40 or higher 
on more than one factor, a difference in factor loadings 
of at least 0.25 was used to assign the item to the factor 
on which it loaded most highly. The factor extraction 
process identified how many summary scores were 
needed to adequately reflect the variability measured 
by these HRQOL questions. It also identified which 
items to assign to the different summary scores.

The second step was to determine the degree to 
which all items assigned to a factor were, in fact, 
measuring the same underlying construct. Cronbach’s 
alpha was used to measure the internal consistency 
of the factors, with a higher score indicating greater 
reliability in measuring a common factor. We used 
the traditional cutoff value of 0.70 and higher as 
acceptable.22 

Third, we examined criterion validity of the scale 
scores by correlating them with the global general 
health question. This question is often used as a single-
item representation of HRQOL.23 

Fourth, to determine whether the scale scores 
could distinguish among known groups, we compared 
the scores for groups that were expected to differ on 
HRQOL because of age or a chronic health condition 
such as diabetes, arthritis, or asthma. When comparing 
groups based on chronic health conditions, analyses 
were adjusted to account for age differences among 
groups. 

Finally, we limited factor analysis procedures to only 
the original four HRQOL surveillance questions to 
determine whether a smaller number of HRQOL items 
would yield results comparable to those of the nine 
items. Procedures of steps 1 and 2 were repeated.

Factor analyses and Cronbach’s alpha calculations 
were conducted using SPSS® software.24 SAS® software25 
was used to calculate Spearman rank order correlations 
with the general health question. SUDAAN®26 was used 

to conduct t-tests to determine whether factor scores 
were able to distinguish between groups.

RESULTS

Factor structure
For the nine HRQOL questions, a two-factor model 
emerged in both years of data (i.e., two factors had 
an eigenvalue $1). The unrotated two-factor solution 
accounted for 46% of the total explained variance of 
scores in 2001 and 48% of the total variance in 2002. 
In general, the factors that emerged corresponded 
conceptually to a physical health construct and a mental 
health construct. Table 1 presents the loading scores 
of items on each of the two factors in the 2001 and 
2002 datasets, respectively. 

The two factors were moderately correlated with 
each other (r50.516 in 2001 and r50.586 in 2002). 
Although some items loaded higher than 0.40 on both 
factors, in all cases but one, there was a difference of 
at least 0.25 between the physical health and mental 
health loadings of dual-loading items, allowing assign-
ment to a single factor on which the item loaded high-
est. Table 1 indicates the factor to which each item was 
designated. Factor loadings and designation of items 
to factors were consistent across both datasets. The 
general health question loaded only on the physical 
health factor. “Days healthy and full of energy” loaded 
nearly equally on both the physical health and mental 
health factors in both datasets.

Scale scoring
Scale scores were based on the items exclusively des-
ignated to each factor. Because the item regarding 
“days very healthy and full of energy” loaded on both 
factors and could not be clearly assigned to a single 
scale, it was omitted from inclusion in either of the 
scales. Items were reverse-scored such that higher 
scores would represent better HRQOL. To combine 
the items on each factor into single-scale scores, raw 
responses to the items were converted to standard 
(z) scores. The mean z-scores for the items in each 
scale were calculated. Simple means were used rather 
than weighting the items by their factor loadings. The 
resulting means were then converted to T-scores to 
create distributions with a mean of 50 and standard 
deviation of 10. 

Internal consistency
The physical health scale had a Cronbach’s alpha of 
0.777 in 2001. This number increased somewhat when 
the general health question was removed. Cronbach’s 
alpha was lowered by removal of any of the other items; 
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only removal of the item on “days physical health not 
good” reduced the alpha to ,0.70. Cronbach’s alpha 
for the mental health scale was 0.765. Removal of the 
question about sleep/rest raised the alpha. The alpha 

was lowered to ,0.70 by removal of each of the other 
items (Table 2).

In the 2002 dataset, Cronbach’s alpha for the 
physical health scale was 0.781 and was improved with 

Table 1. Rotated structure matrix for nine HRQOL questions, 2001–2002

	 Factor loadings
	 Physical health 	 Mental health
Question	 2001	 2002	 2001	 2002

Would you say that in general your health is excellent, very good, good,  
fair, or poor?	 0.542a	 0.511a	 0.297	 0.332

Now thinking about your physical health, which includes physical illness and  
injury, for how many days during the past 30 days was your physical health not good?	 0.816a	 0.841a	 0.329	 0.332

Now thinking about your mental health, which includes stress, depression, and  
problems with emotions, for how many days during the past 30 days was  
your mental health not good?	 0.391	 0.449	 0.744b	 0.786b

During the past 30 days, for about how many days did poor physical or mental health 
keep you from doing your usual activities, such as self-care, work, or recreation?	 0.720a	 0.740a	 0.437	 0.495

During the past 30 days, for about how many days did pain make it hard for  
you to do your usual activities, such as self-care, work, or recreation?	 0.673a	 0.679a	 0.360	 0.410

During the past 30 days, for about how many days have you felt sad, blue,  
or depressed?	 0.424	 0.471	 0.807b	 0.819b

During the past 30 days, for about how many days have you felt worried,  
tense, or anxious?	 0.341	 0.408	 0.742b	 0.762b

During the past 30 days, for about how many days have you felt you did not get  
enough sleep or rest?	 0.230	 0.302	 0.427b	 0.442b

During the past 30 days, for about how many days have you felt very healthy  
and full of energy?	 0.463c	 0.496c	 0.472c	 0.497c

aItems assigned to physical health factor
bItems assigned to mental health factor
cItems loading similarly on both physical and mental health factors 

HRQOL 5 health-related quality of life

Table 2. Internal consistency of physical and mental health scales with individual items removed, 2001–2002

	 Cronbach’s alpha 
	 if item removed
Physical health scale	 2001	 2002

Would you say that in general your health is excellent, very good, good, fair, or poor?	 0.782	 0.801

. . . for how many days during the past 30 days was your physical health not good?	 0.672	 0.670

. . . for about how many days did poor physical or mental health keep you from doing your usual activities?	 0.709	 0.704

. . . for about how many days did pain make it hard for you to do your usual activities?	 0.725	 0.726

Mental health scale

. . . for how many days during the past 30 days was your mental health not good?	 0.676	 0.697

. . . for about how many days have you felt sad, blue, or depressed?	 0.658	 0.683

. . . for about how many days have you felt worried, tense, or anxious?	 0.670	 0.692

. . . for about how many days have you felt you did not get enough sleep or rest?	 0.813	 0.831
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removal of the general health question. Cronbach’s 
alpha for the mental health scale was 0.784. Removing 
the item about sleep/rest again increased the alpha. 
Removal of each of the other items reduced the alpha 
to ,0.70 (Table 2).

Criterion validity
In both 2001 and 2002, the general health question 
(reverse-scored) showed a positive and moderately 
high correlation with the physical health scale score 
(2001: r50.86, p#0.0001; 2002: r50.85, p#0.0001). 
Correlations with the mental health scale score were 
also positive, but weak (2001: r5 0.17, p#0.0001; 2002: 
r50.18, p#0.0001). 

Known-groups validity
In both years of data, people with diabetes, arthritis, 
or asthma had significantly lower age-adjusted physical 
health and mental health scores than people without 
these chronic conditions (Table 3). Compared with 
people aged 18 to 64 years, people $65 years of age 
had significantly lower physical health scale scores 
but significantly higher mental health scale scores 
(Table 3).

Four-item solution
When the four core items were factor analyzed, only 
one component had an eigenvalue $1 in either year. 
This component accounted for 41% of the total 
explained variance in 2001 and 43% in 2002. All four 
items loaded higher than 0.40 on the single factor 
(Table 4). For 2001, Cronbach’s alpha for the four 

core items was 0.708. Removing the mental health 
question increased the alpha. Removal of any of the 
other items lowered the alpha to ,0.70 (Table 4). 
For 2002, the alpha for the scale was 0.722. The alpha 
increased very slightly with the removal of the mental 
health question, and was lowered with removal of any 
of the other items.

DISCUSSION

A consistent two-factor structure emerged from both 
years of data. The two factors supported the presence of 
two underlying constructs: physical health and mental 
health. Our findings did not identify any additional 
HRQOL constructs as measured by the nine HRQOL 
items of the BRFSS. The robustness of these factors 
was supported not only by the consistency across the 
two years of BRFSS data analyzed in this study, but by 
similar findings in another study with a very differ-
ent sample. While the present study used two large, 
population-based samples of the general public from 
multiple states, Mielenz et al.20 analyzed a relatively 
small clinical sample of people with arthritis in North 
Carolina. Despite the differences in sample types, both 
studies yielded a physical health factor and a mental 
health factor, with only minor differences in assignment 
of items to factors. 

The general health item loaded only on the physical 
health factor. This finding suggests that using this single 
question may be useful for assessing physical health, but 
is less helpful for assessing HRQOL more broadly. This 
interpretation is consistent with other research on the 

Table 3. Comparison of known groups on physical and mental health scale scores, 2001–2002a

	 Physical health scale	 Mental health scale
	 2001	 2002	 2001	 2002
Group	 Mean	 T-value	 Mean	 T-value	 Mean	 T-value	 Mean	 T-value

Diabetes
  Yes	 45.11	 215.12	 44.96	 210.36	 47.76	 26.12	 47.58	 24.26
  No	 50.54		  50.46		  50.23		  50.30

Arthritis
  Yes	 46.10	 222.17	 46.54	 217.69	 47.22	 216.59	 47.09	 212.98
  No	 51.40		  51.33		  50.73		  50.95

Asthma
  Yes	 45.71	 211.55	 45.91	 26.88	 47.09	 26.68	 47.36	 24.06
  No	 50.21		  49.58		  49.46		  49.28

Age (in years)
  18–64 	 50.65	 17.24	 50.50	 9.52	 49.58	 223.68	 49.67	 214.43
  $65 	 47.92		  47.90		  52.58		  52.23

ap,0.0001

HRQOL 5 health-related quality of life
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meaning of self-rated general health, which has found 
that general health ratings are most heavily influenced 
by assessments of physical health.27–29 

The question about feeling very healthy and full 
of energy may have loaded on both factors because it 
measures two separate issues. Feeling very healthy is 
likely to be interpreted primarily in terms of physical 
health (as is the case with the general health item), 
whereas feeling full of energy may be more closely 
related to feelings of getting enough rest or sleep, 
which loaded only on the mental health factor in the 
general population samples used in this study. 

In the Mielenz et al.20 study, the rest/sleep item 
loaded on the physical health factor as well as the men-
tal health factor. This may be due to the fact that the 
physical symptoms of arthritis can interfere with sleep 
in this population. The item on feeling full of energy 
loaded only on the physical factor for the arthritis 
sample.20 Feeling full of energy for people with arthritis 
may be largely related to presence or absence of arthri-
tis pain and stiffness. These differences between studies 
suggest that the factor structure of the nine HRQOL 
items should be further examined in various subgroups 
of the general population and in clinical populations. 
One factor structure may not perfectly fit all groups, 
although there may be many similarities. 

The group differences found on the physical and 
mental health scale scores were consistent with what 
was expected based on previous research. People 
with chronic conditions such as diabetes, arthritis, 
and asthma have reported lower physical and mental 
HRQOL in previous studies using the BRFSS HRQOL 
items.16,17,30 Older adults have consistently been found 
to report poorer physical health, but better mental 

health than younger adults.7 The combined scale scores 
continued to uncover similar distinctions. We found 
that adults with diabetes, arthritis, or asthma scored 
lower on both the physical and mental HRQOL scales. 
Adults aged 65 and older scored lower on the physical 
HRQOL scale than younger adults, but scored higher 
on the mental HRQOL scale. The scales thus demon-
strate appropriate known-groups validity.

The four core BRFSS items provided only a single 
scale, primarily focused on physical health. The single 
item about days mental health was not good provides 
very limited information about the mental dimension 
of health. In the analysis of all nine items, the bulk of 
the mental health scale came from the five additional 
HRQOL items typically available as an optional BRFSS 
module. In situations when mental health is of interest, 
including these optional items is important to provide 
a more complete assessment of mental health. 

Limitations
Limitations of this study should be noted. The factor 
analysis was exploratory in nature. However, the fact 
that the same factor structure was found in samples 
from two different years and different groups of states 
suggests that the factor structure is robust. Ability to 
establish construct validity of the scale scores resulting 
from our analyses was limited, given the secondary 
nature of the data. No criterion HRQOL measure 
with which to compare performance of the scales was 
administered to the samples. We could only correlate 
the scale scores with the individual HRQOL items 
used to make up the scales, which we acknowledge is 
a tautology. Further, while the BRFSS is a key source 
of population-based public health data, it is subject to 

Table 4. Factor loadings and internal consistency of four core HRQOL questions, 2001–2002

		  Cronbach’s alpha 
	 Factor loadings	 if item removed

Question	 2001	 2002	 2001	 2002

Would you say that in general your health is excellent, very good, good,  
fair, or poor?	 0.521	 0.493	 0.679	 0.709

Now thinking about your physical health, which includes physical illness and  
injury, for how many days during the past 30 days was your physical health  
not good?	 0.787	 0.781	 0.578	 0.600

Now thinking about your mental health, which includes stress, depression,  
and problems with emotions, for how many days during the past 30 days was  
your mental health not good?	 0.409	 0.462	 0.728	 0.723

During the past 30 days, for about how many days did poor physical or  
mental health keep you from doing your usual activities, such as self-care,  
work, or recreation?	 0.769	 0.796	 0.576	 0.591

HRQOL 5 health-related quality of life



HRQOL Summary Scores for Population-Based Survey    109

Public Health Reports  /  January–February 2009  /  Volume 124

bias stemming from the use of telephone interviews31 
and the exclusion of military personnel and individuals 
living in institutions or other group quarters, such as 
college dormitories.8,9 

CONCLUSION

This research provides support for condensing eight 
of the nine HRQOL questions used in the BRFSS into 
two summary scores or scales for use with the general 
population. These scales provide a means of including 
more complete information about physical and men-
tal HRQOL than is available from single items, while 
limiting the number of individual variables required 
for a given analysis. Because the four core BRFSS 
items appear primarily related to physical health, we 
recommend including the additional five items when-
ever a multi-item measurement of mental HRQOL is 
also needed. The physical and mental HRQOL scales 
derived from the expanded set of items have demon-
strated preliminary evidence of criterion validity in 
correlations with the general health question and in 
their ability to distinguish among population subgroups 
in the BRFSS known to differ on HRQOL. 

Further studies are needed to evaluate the ability of 
the scales to correctly differentiate among additional 
groups, and to examine test-retest reliability of the 
scales. In addition, future research should examine 
whether the same factor structure applies in various 
subgroups (e.g., women and men, people with and 
without disabilities, people of different ages). The 
scales described in this article are intended as a start-
ing point for moving beyond individual questions to 
considering the BRFSS items as a cohesive measure 
of HRQOL.
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