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Abstract

Background—The Short Form Health Survey (SF-36) and the Centers for Disease Control and
Prevention (CDC) Healthy Days items are well known measures of health-related quality of life.
The validity of the SF-36 for older adults and those with disabilities has been questioned.

Objective—Assess the extent to which the SF-36 and the Centers for Disease Control and
Prevention (CDC) Healthy Days items measure the same aspects of health; whether the SF-36 and
the CDC unhealthy days items are invariant across gender, functional status, or the presence of
chronic health conditions of older adults; and whether each of the SF-36’s eight subscales is
independently associated with the CDC Healthy Days items.
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Methods—We analyzed data from 66,269 adult Medicare advantage members age 65 and older.
We used confirmatory factor analyses and regression modeling to test associations between the
CDC Healthy Days items and subscales of the SF-36.

Results—The CDC Healthy Days items were associated with the SF-36 global measures of
physical and mental health. The CDC physically unhealthy days item was associated with the
SF-36 subscales for bodily pain, physical role limitations, and general health, while the CDC
mentally unhealthy days item was associated with the SF-36 subscales for mental health,
emotional role limitations, vitality and social functioning. The SF-36 physical functioning
subscale was not independently associated with either of the CDC Healthy Days items.

Conclusions—The CDC Healthy Days items measure similar domains as the SF-36 but appear

to assess HRQOL without regard to limitations in functioning.
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Health-related quality of life (HRQOL) is an important indicator of broad physical and
mental health and is used to monitor both progress in clinical settings (e.g. rehabilitation)
and population health (e.g., through the Healthy People 2020 [HP2020] initiative).l In 2010,
HP2020 created a new Health-Related Quality of Life and Well-Being Workgroup of experts
to develop 10-year national health objectives using scientifically valid measures of both
HRQOL and Well-Being. One of the challenges for HP2020, as well as for health
professionals, is to understand how different HRQOL measures are related and whether they
measure the same constructs.

In 2012, the Centers for Disease Control and Prevention (CDC) and the National Cancer
Institute (NCI) assessed the relationship between the CDC’s core Healthy Days measure and
the NIH Patient-Reported Outcomes Measurement Information System’s (PROMIS) Global
Health measure because HP2020 used both measures to assess population health.2 Both
measures were administered on the 2010 Health Styles survey. In the survey, the CDC
Physically Unhealthy Days item loaded well onto the PROMIS physical health factor while
the CDC Mentally Unhealthy Days item loaded well on to the PROMIS mental health factor.
Another prominent HRQOL measure, the Short Form Health Survey (SF-36), is also widely
used to assess physical and mental health. As with the PROMIS measure, questions have
been raised regarding whether the CDC Healthy Days items and the SF-36 measure similar
constructs.3

The measurement structure of the SF-36 has been assessed across a wide range of samples
collected in many countries.* De Vet, Ader, Terwee, and Pouwer reviewed the measurement
studies to date and reported that among 29 different studies, only six studies carried out
confirmatory factor analyses and only three of these studies reported associations between
factors.® They suggested that although the developers of the SF-36 attempted to achieve high
standards with respect to the psychometric properties of the SF-36 instrument, the quality of
the factor analytic studies suggests the methods and hypothesis testing could be improved
upon. In an early measurement study carried out in ten different countries, Keller, Ware,
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Bentler, et al, estimated eight first-order factors, three second-order factors, and one overall
third-order factor.6 The three second-order factors included the original physical functioning
and mental functioning factors as well as a third factor that they referred to as general
wellbeing. The general wellbeing factor was fit with loadings on the first-order general
health factor and the vitality factor. The second-order factor correlations ranged from 0.77 to
0.95.

Our study examined the factor structure of the SF-36 and its congruence with the CDC
Healthy Days items in a large sample of older adults. We also investigated potential
differences by gender, by the presence of chronic conditions, and by limitations in
functioning, as defined by the International Classification of Functioning, Disability, and
Health (ICF).”

HRQOL and disability

One concern about the SF-36 centers on the relationship between HRQOL and functioning.
Because disability has historically been interpreted as equivalent to poor health, this
interpretation has been reflected in measures of health-related quality of life, including the
SF-36.8 While some researchers maintain that functioning is an essential component of
HRQOL, others argue that functioning and HRQOL are distinct concepts that should be
measured separately.8-18 The ICF supports this latter view, as it depicts a dynamic interplay
between functioning, activities, social participation, environments, and health.” This
interplay acknowledges the possibility that a person with limitations in functioning can
enjoy good health and quality of life. For example, a wheelchair athlete with excellent
physical and mental health could in fact be fitter than a non-athlete without limitations in
functioning. However, on the SF-36, the wheelchair athlete will score lower than the non-
athlete because items on the Physical Functioning scale ask about the ability to walk or
climb stairs.

Horner-Johnson and colleagues tested the SF-36 for differential item functioning (DIF) in a
sample of adults with and without disabilities who reported no major health problems.1® DIF
is a statistical methodology that estimates the probability of endorsing a single item within a
scale differently across populations. As expected, people with spinal cord injuries showed
negative DIF on all items of the Physical Functioning scale. People who were blind also
showed negative DIF on items pertaining to walking long distances. Because people who
were blind performed well on other Physical Functioning items, the authors concluded that
the distance walking items reflected issues with navigating in the environment rather than
poor health. People who were blind, deaf, or hard-of hearing showed negative DIF on items
about ability to work or accomplish tasks. Rather than reflecting health problems, these
findings could again be related to environmental barriers (e.g., communication challenges)
experienced by people with sensory impairments. The key concern is that items assessing
functioning used to assess HRQOL may result in artificially low scores for people with
disabilities. Importantly, the extent of this reduction is not always clear and likely differs by
disability type.820 A similar DIF analysis of the CDC Healthy Days items showed very little
evidence of negative DIF for people with disabilities.?! That finding suggests the CDC items
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may be more appropriate than the SF-36 when researchers or clinicians wish to measure
HRQOL separate from limitations in functioning.

Current investigation

The CDC collects HRQOL data on several national and state surveys to track population-
based trends in HRQOL. The indices include measures of the number of physically
unhealthy days, mentally unhealthy days, and activity limitation days that adults experienced
during the previous 30 days. Despite widespread use of these measures, few studies have
examined their associations with the SF-36, one of the most frequently used HRQOL
measures in the literature. The first study to examine the measurement characteristics of the
CDC Healthy Days items and the SF-36 simultaneously used a relatively small sample of
adults (V= 401) from a single state and inferred from correlation analyses that the two
measures assessed the same constructs.3 A similar study with a sample of veterans with
spinal cord injuries also found high correlations between SF-36 subscales and CDC Healthy
Days items, although the SF-36 received a low acceptability rating because questions about
walking were deemed inappropriate by some individuals.20 We are unaware of more recent
or larger studies or any that used more sophisticated measurement models to assess the
similarities and differences between these two HRQOL instruments.222:23 |n particular, the
relationship between these measures among older adults has yet to be examined. The
purpose of the present study was to better understand how closely the CDC Healthy Days
measures correspond to the subscales of the SF-36 in older adults and whether any
differences between these measures are consistent across gender, limitations in activities of
daily living (ADL), and the presence of multiple chronic conditions.

Based on previous literature, we formulated the following research questions:

1. To what extent do latent factors derived from the SF-36 and CDC unhealthy days
items measure the same aspects of health?

2. Does the extent to which the SF-36 and the CDC unhealthy days items measure
the same constructs depend upon the gender, functional status, or the presence of
chronic health conditions of older adults?

3. What are the associations between the CDC physically unhealthy and mentally
unhealthy days items and the eight subscales of the SF-36?

Methods

Participants

The study utilized data obtained from 66,269 older adults (=65 years of age) who completed
the Medicare Health Outcomes Survey (MHOS) in 2004 (response rate = 65.3%). Use of
these data has been approved by the U.S. Centers for Medicare and Medicaid Services
(CMS). The MHOS is a patient-reported outcomes survey required by CMS and
administered to a random sample of Medicare beneficiaries from participating Medicare
Advantage Organizations. Medicare Advantage (MA) plans include seniors 65 years or older
as well as individuals younger than 65 years with disabilities (not included in this study)
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enrolled in Medicare Part A and Part B who also chose to enroll in the optional MA plan.
Individuals that enroll in optional MA plans, compared to traditional Medicare, tend to have
a higher annual income, live in urban environments, are more likely to be Hispanic/Latino,
report slightly better health, and utilize fewer services.2425 The purpose of this survey is to
monitor health plan performance by assessing the health of participating individuals. Most
respondents were women, white, aged 65-74 years, and had annual household incomes
below $30,000 (Table 1).

Medical outcomes study short Form-36 health survey (SF-36)—The SF-36
(http://www.rand.org/health/surveys_tools/mos/mos_core_36item.html) is a 36-item general
health questionnaire designed to provide physical and mental health summary sores based on
eight subscales.?6 The measurement characteristics of the SF-36 have been studied
extensively to assess its reliability and validity.6:15.27

CDC Healthy Days—The CDC Healthy Days measures (http://www.cdc.gov/hrgol/
methods.htm) include four core items and ten supplemental items. The CDC items have all
demonstrated content, construct, and criterion validity.28-32 The MHOS used the four core
items that measure general self-rated health, physically unhealthy days, mentally unhealthy
days, and activity limitation days. The general self-rated health item (Would you say that in
general your health is. excellent, very good, good, fair, or poor?) is identical to the one
included on the SF-36. For this study, we focused specifically on the physically unhealthy
days item (Now thinking about your physical health, which includes physical illness and
injury, for how many aays during the past 30 days was your physical health not good?) and
the mentally unhealthy days item (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?).

Activities of daily living and chronic diseases

Analyses

Activities of Daily Living (ADL) were assessed using a six-item ADL limitations measure
that inventoried whether participants had difficulty bathing, dressing, eating, getting in or
out of chairs, walking, and using the toilet (based on Katz et al.’s index of ADL).33
Respondents selected 1 (I am unable to do this activity), 2 (Yes, | have difficulty), or 3 (No, |
do not have difficulty).33 If respondents stated they had difficulty (either 1 or 2) with one or
more activities, they were considered to have a limitation.

Multiple chronic conditions were assessed by asking participants whether they had ever been
diagnosed with each of 12 chronic medical conditions. Self-reported conditions in the
MHOS correspond closely with information available in medical records.3* Conditions were
coded as 0 (never) or 1 (diagnosed) and totaled to create a summary score representing the
number of medical conditions experienced by each participant.

We tested associations between the CDC items and the SF-36 subscales using confirmatory
factor analyses (CFA) and multivariate regression. We considered two latent models for the
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SF-36. Model 1 (the Two Factor Model), based on Ware and Gandek,* comprised two latent
factors (physical health and mental health), each estimated using five subscales. Two of the
subscales, general health and vitality, were included as indicators of both factors. Model 2
(the Three Factor Model), supported by Keller et al,® consisted of three latent factors:
physical health, mental health, and general wellbeing.6 After testing both models, we
conducted two additional CFAs to determine whether the CDC Healthy Days items loaded
onto the SF-36 physical health and mental health factors. For each model, we then specified
multiple-group CFA models to examine measurement equivalence across gender, ADL
limitations, and number of chronic medical conditions by constraining factor loadings to be
equal for both groups (e.g., women vs. men; people with vs. without ADL limitations) and
by comparing these results to a model that did not constrain the factor loadings to be
equal.3>-37 Finally, we conducted multivariate negative binomial regressions to identify
which SF-36 subscales were most closely associated with the CDC Healthy Days items.
Missing data on SF-36 and CDC Healthy Days items were addressed using full-information
maximum likelihood.

Survey respondents reported an average of 4.38 physically unhealthy days (Standard
Deviation (SD) = 8.8) and 2.1 mentally unhealthy days in the past 30 days (SD = 5.8) (Table
2). SF-36 subscale means ranged from 58.80 (Vitality) to 82.75 (Social Functioning); means
for subscales related to physical health were lower than those related to mental health.

The Two Factor Model for the SF-36 had a comparative fit index (CFI) = 0.95 and a
standardized root mean residual (SRMR) = 0.03, indicating that the model met minimal fit
criteria, but the root mean square error of approximation (RMSEA) = 0.10, and ;(2(17) =
11,873.00 ( p < 0.001), suggested a poor fitting model.38 Despite this limited model fit, we
were interested in determining whether the CDC Healthy Days items loaded onto the two
latent factors derived from the SF-36. The CDC physically unhealthy days item measures a
latent physical health factor similar to that of the relevant SF-36 subscales (A = 0.64), and
the CDC mentally unhealthy days item measures a latent mental health factor similar to that
of the relevant SF-36 subscales (A = 0.60) (Table 3). The overall fit for this model was poor
(see Table 3), but similar to statistics from recently published models that estimated the
SF-36 using latent factors.8:3% The correlation between the physical and mental health
factors was high (r=0.83).

The Three Factor Model resulted in a better fit, )(2(17) =7428.35 ( p<0.001), CFl =0.97,
RMSEA = 0.08, SRMR = 0.03. Although model fit was less good with the CDC items
added, CDC item loadings on the relevant factors were strong (Table 4). Like the Two Factor
Model, the correlation between the physical and mental health factors was high (r=0.79), as
were the correlations between the physical factor and the wellbeing factor (r= 0.92) and
between the mental health factor and the wellbeing factor (r= 0.84).

In the multi-group CFA analyses, loadings for all items for the physical and the mental
health factors were similar in both models for each between-group comparison (Tables 3 and
4). With respect to the latent factor means (data not shown), women reported significantly
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better physical (the Two Factor Model: a = 2.21, p< 0.001) and mental health (the Two
Factor Model: a = 1.12, p< 0.001) than men and better physical health (the Three Factor
Model: a = 2.40, p< 0.01), mental health (the Three Factor Model: a = 0.16, p< 0.001),
and wellbeing (the Three Factor Model: a = 0.10, p< 0.001). Compared to those without
ADL limitations, those with ADL limitations had significantly worse physical health (the
Two Factor Model: a = 2.15, p< 0.001; the Three Factor Model: a = 2.33, p< 0.001),
mental health (the Two Factor Model: a = 1.41, p< 0.001; the Three Factor Model: a =
1.53, p< 0.001), and wellbeing (the Three Factor Model: a = 1.53, p< 0.001). Similarly,
people with two or more chronic medical conditions had significantly worse HRQOL than
those with no or one chronic medical condition (the Two Factor Model: physical health, a =
0.94, p<0.001, mental health, a = 0.55, p< 0.001; the Three Factor Model: physical health,
a =0.91, p<0.001, mental health, a = 0.55, p< 0.001, and wellbeing, a = 0.84, p< 0.001).

The CDC mentally unhealthy days item was closely associated with the four SF-36
subscales that make up its mental health component. The CDC physically unhealthy days
item was closely associated with all of the SF-36 physical health subscales except the
physical functioning subscale (Table 5).

Discussion

Regardless of the particular factor structure used for the SF-36, the CDC items load well on
the appropriate factors, indicating that the CDC items measure similar physical and mental
health constructs as the SF-36. The CDC physically unhealthy days item is strongly
associated with SF-36 measures of bodily pain, physical role limitations, and general health,
while the CDC mentally unhealthy days measure is strongly associated with SF-36 measures
of mental health, emotional role limitations, and social functioning. The exception was the
SF-36 physical functioning subscale, which was not associated with either CDC item.

We speculate that the exception regarding physical functioning may have occurred because
our sample of older adults did not consider physical functioning as particularly important
when evaluating their overall physical health. Rather, the capacity to fulfill broader physical
roles (with or without assistance) and to be generally healthy and pain free may be much
more salient than the ability to perform specific physical functions. This finding sheds
important light on the ongoing debate about the relevance of measuring functional abilities
when assessing HRQOL. Given that physical functioning may not be as pertinent for older
adults, the CDC items may be a more efficient way of assessing physical and mental health
status for this population. This study thus supports other recent research that drew similar
conclusion regarding use of the CDC items for individuals with limitations in functioning.?!
The CDC items appear to assess overall physical and mental health in a way similar to the
SF-36, but more concisely and without including questions about ambulation and other
physical functions that may or may not be directly tied to HRQOL.

Understanding the associations between different HRQOL instruments is becoming a higher
priority for government agencies so that they can interpret the potential benefits of different
health policies from studies that use either of these instruments. The SF-36 has been used to
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assess the efficacy of interventions in clinical trials and in comparative studies and to
develop normative data in representative samples of different countries.

The CDC Healthy Days items have been proposed as measures of “General Health Status,” a
Foundation Health Measure in Healthy People 2020 (http://www.healthypeople.gov/2020/
about/GenHealthAbout.aspx#physically). Our findings reinforce the utility of these items for
monitoring population health and support the continued use of the CDC Healthy Days items
on the Behavioral Risk Factor Surveillance System and the CMS MHOS Survey.
Furthermore, the CDC items warrant consideration for inclusion on other surveys that need
only a few items to assess global physical and mental HRQOL constructs in a manner that is
independent of physical functioning.

Study limitations

The CDC Healthy Days items have limitations previously described, including digit
preferences, ceiling effects, and floor effects.28 Additionally, these measures focus on
perceptions of recent health, within the past 30 days, so that adaptation to chronic conditions
including response shifts may make them less sensitive to change. By focusing on “not
good” or unhealthy days to improve recall over the past 30 days, they also do not cover
positive aspects of health that other types of items can better assess. Because the current
investigation included only adults at least 65 years old, most of whom were white woman,
these findings may not generalize to other populations, including Medicare beneficiaries
who do not choose the MA option.

Conclusions

This study used a large sample of mostly white, older adults to determine the level of
association between two prominent measures of health-related quality of life. Using latent
modeling, this study found that the SF-36 and the CDC Healthy Days measures assess
similar physical and mental HRQOL constructs, except that the Healthy Days measures do
not correlate with SF-36 indices measuring physical functioning. These findings have
important implications for monitoring individual and population health, particularly for
older adults and those with limitations in physical functioning. For example, these findings
support the consideration of the CDC Healthy Days measures in epidemiological and
prevention research studies that need a brief set of items to efficiently assess global physical
and mental health independent of function.
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Demographic characteristics

Characteristic Number  Percent
Age group
65-69 14,735 22%
70-74 19,505 29%
75-79 15,958 24%
80 or older 16,070 24%
Annual household income
Less than $5000 1632 3%
$5000-$9999 4889 10%
$10,000-$19,999 16,676 32%
$20,000-$29,999 11,858 23%
$30,000-$39,999 6790 13%
$40,000-$49,999 3909 7%
$50,000-$79,999 4019 8%
$80,000-$99,999 963 2%
$100,000 or more 994 2%
Education
Less than high school diploma 17,179 27%
High school diploma or GED 24,916 39%
Some college 13,388 21%
College degree 9078 14%
Race
White 58,263 88%
Black 4792 %
Other race 3214 5%
Gender
Men 26,158 40%
Women 40,111 61%

Note. GED = General Equivalency Diploma.
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Descriptive Statistics for CDC Healthy Days Measures and Subscales of the SF-36

Table 2

Mean Standard deviation Range
Number of unhealthy days
Physically unhealthy 4.38 8.75 0-30
Mentally unhealthy 2.06 5.80 0-30
SF-36 subscales
Physical functioning 65.53 27.29 0-100
Role limitations, physical 59.66 42.63 0-100
Bodily pain 63.83 25.03 0-100
General health 65.71 20.16  0-100
Vitality 58.80 21.12 0-100
Social functioning 82.75 23.16  0-100
Role limitations, emotional ~ 79.07 35.72 0-100
Mental health 79.27 16.43  0-100

Note. SF-36 scores represent the beneficiary’s transformed 0-100 scale score.
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