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Abstract

Objective—To assess the effects on overall self-rated health of the broad range of symptoms and 

impairments that are routinely asked about in national surveys.

Data—We use data from adults in the nationally representative Medical Expenditure Panel 

Survey (MEPS) 2002 with validation in an independent sample from MEPS 2000.

Methods—Regression analysis is used to relate impairments and symptoms to a 100-point self-

rating of general health status. The effect of each impairment and symptom on health-related 

quality of life (HRQOL) is estimated from regression coefficients, accounting for interactions 

between them.

Results—Impairments and symptoms most strongly associated with overall health include pain, 

self-care limitations, and having little or no energy. The most prevalent are moderate pain, severe 

anxiety, moderate depressive symptoms, and low energy. Effects are stable across different waves 

of MEPS, and questions cover a broader range of impairments and symptoms than existing health 

measurement instruments.

Conclusions—This method makes use of the rich detail on impairments and symptoms in 

existing national data, quantifying their independent effects on overall health. Given the ongoing 

availability of these data and the shortcomings of traditional utility methods, it would be valuable 

to compare existing HRQOL measures to other methods, such as the one presented herein, for use 

in tracking population health over time.
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National surveys typically include a question asking respondents to rate their overall health 

on a scale from excellent or “best possible” to very poor, or “worst possible.” Such 

questions have been shown to accurately predict subsequent changes in functional status and 

mortality,1–3 and are related to a number of specific aspects of health, including physical 

functioning, pain, energy, and diagnoses.4–9 However, ratings of overall health do not 

provide detail on the extent to which a range of impairments and symptoms affect heath. For 

example, to what extent is mobility impairment or pain contributing to health related quality 

of life (HRQOL)?

Such an analysis is important because understanding why health is less than perfect requires 

knowing in which domains health is impaired, and the relative impact of these impairments. 

Although several studies have related specific diseases to overall health,7,10–15 detail on the 

symptoms and impairments experienced by those with specific diseases and risk factors is 

needed to understand what contributes to their health and how this changes over time.16 It is 

also important to account for the effects of co-occurring impairments and symptoms when 

examining their impacts on overall health.17

A broad range of symptoms and impairments that can affect HRQOL are asked about in 

ongoing national surveys, including pain, energy, emotion, cognition, and functioning in 

various domains, such as physical and sensory abilities. Some of these have been asked 

about as part of existing of health measurement instruments, including the SF-1218 and the 

Euroqol EQ-5D.19 However, the range of impairments and symptoms asked about in US 

national health surveil-lance data is broader than the set covered by any single existing 

instrument. Thus, measuring national health as a function of scores on a particular health 

measurement instrument fails to capitalize on the wealth of existing data. The objective of 

this article is to quantify the relative impact of different impairments and symptoms on self-

rated overall health, maximizing the use of currently collected national data.

METHODS

Data and Measures

We use 2 independent samples of adults from the Medical Expenditure Panel Survey 

(MEPS),20,20a,20b a nationally representative survey of the US civilian noninstitutionalized 

population. Of all US national health surveys, the MEPS includes the widest array of 

questions on impairments and symptoms. Performing our analyses in the 2002 MEPS and 

replicating them in the 2000 MEPS enables out-of-sample predictions and tests the 

robustness of our findings.

MEPS contains questions about the presence and severity of specific impairments and 

symptoms (shown in the Appendix) and ratings of general overall health. A section on 

disability days asks about limitations in primary activity (work, school, or housework) and 

Stewart et al. Page 2

Med Care. Author manuscript; available in PMC 2015 June 29.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



social activity, and a health section covers self care ability, cognitive status, vision, hearing, 

and physical abilities including walking, bending, and lifting. In addition, a mail-in 

questionnaire for adult respondents includes the SF-12, from which we obtain depressive 

symptoms, anxiety symptoms, and vitality limitations, and the EQ-5D, from which we 

obtain a measure of pain/discomfort. Levels of severity are available for these and other 

items, allowing the effect of different levels of impairment (such as limited versus no ability 

to perform primary role activity) to be examined separately. The 100-point rating scale (the 

visual analog scale from the EQ-5D), asks respondents to rate their current health on a scale 

from 100, as the best health imaginable, to 0, equivalent to the worst imaginable health state.

The sample sizes with complete data on impairments, symptoms, and health ratings are 

22,589 (93% of respondents to both the in-person and mail-in questionnaires) in MEPS 

2002, and 12,611 (82%) in MEPS 2000. Individuals missing data on one or more responses 

are excluded from analyses. A larger portion of those excluded were nonwhite and female in 

both surveys, and mean age was slightly higher in MEPS 2000 compared with those will full 

data. Statistical methods designed for survey data and sampling weights are used in SAS© 

(version 9 for UNIX, SAS Institute Inc., Cary, NC) to account for the MEPS sampling 

factors including stratification, clustering, oversampling of minorities, and nonresponse to 

the overall survey and the mail-in health questionnaire.

Analytic Approach

We estimate the health decrements of impairments and symptoms by using them to predict 

ratings of general overall health using regression analysis. To illustrate the methodology, we 

consider 2 symptoms or impairments, SI1 and SI2, with responses for each individual of SI1i 

and SI2i. Our OLS regression equations are of the form:

(1)

where Healthi is the rating of current health on a 0–1 scale (a simple transformation of the 

100-point scale) and the βs are the estimates of the individual and joint effects of the 

symptoms or impairments (SI) on health. In interpreting coefficients for combinations of 

symptoms and impairments, a coefficient of β12 = 0 indicates an additive relationship, in 

which each symptom and impairment has a full independent effect. A negative coefficient 

(β12 <0) indicates that having both symptoms is synergistically worse than the sum of their 

individual effects. A positive interaction coefficient (β12 >0) indicates that the effect of 

adding a second symptom is not as bad as the effect of that symptom occurring alone.

We include interaction terms between all pairs of impairments and symptoms. We do not 

consider higher order interactions because of sample size issues and because of the lack of 

guidance in the literature regarding the relevant interactions to include. For variables such as 

pain that have more than 1 level of severity, we use a binary variable (“pain/no pain”) in 

interactions, to avoid the large number of additional interaction terms that would be required 

to interact each level of severity with every other impairment/symptom. Due to the large 

number of interactions, we test for potential overfitting of the data using an F test for full 

versus reduced models in MEPS 2002 and an out-of-sample prediction in MEPS 2000, and 

do not find evidence that it is a problem, as shown in the Appendix. Correlations between 
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impairment and symptom variables are assessed using ϕ coefficients, and condition indices 

and standard errors are examined to assess for multicollinearity.

We then calculate weights for each impairment and symptom that are based not only on the 

coefficients for the main effects but also reflect the effects of interactions. To do this, we 

calculate mean predicted scores from the regressions first assuming that everyone reported 

the item (the worst case) and then assuming that no one reported the item (the best case). 

The difference between these mean predicted scores yields a weight capturing the broadest 

possible impact of having the symptom or impairment in light of the other symptoms and 

impairments that people have.

RESULTS

The prevalence of impairments and symptoms in MEPS 2002 is shown in Table 1. Those 

with the highest prevalence are moderate pain, anxiety symptoms, moderate depressive 

symptoms, and moderate vitality limitations.

The ϕ coefficients used to assess correlations between impairment and symptom variables 

reveal that most of the relationships are below 0.45, with a few above 0.5, and 1 relatively 

high relationship of 0.84 (between severe walking and difficulty lifting/bending). Formal 

tests of multicollinearity (discussed in the Appendix) suggest no bias with main effects.

Regression results are shown in the Appendix (Table A1). Across the 2 MEPS surveys, very 

few impairments and symptoms have significantly different effects (as described in the 

Appendix), thus only weights derived from the larger 2002 sample are shown (Fig. 1, 

discussed below). All of the main effect coefficients are negative (symptoms predict worse 

health), and most of the impairments and symptoms are statistically significantly related to 

the rating of overall health.

Many of the interaction terms are positive, indicating that a combination of multiple 

impairments is not as bad as a simple additive model would suggest. Instances of negative 

coefficients for interaction terms are also found, indicating that having both symptoms is 

synergistically worse than the sum of their individual effects.

Figure 1 shows the weights for impairments and symptoms that incorporate the effects of 

interactions. The symptoms or impairments with the worst estimated decrements to HRQOL 

across both surveys are severe pain, limitations in self-care, and vitality loss, with weights 

ranging from −0.11 to −0.15. Other items with substantial decrements are inability to 

perform primary role, severe depressive symptoms, moderate pain, and moderate vitality 

loss, with weights of −0.06 to −0.07.

DISCUSSION

This article lays out a method for quantifying the negative impact on health status of a broad 

range of impairments and symptoms which are consistently tracked by our national 

surveillance systems. Many of these, such as pain, vitality loss, depressive symptoms and 
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anxiety are quite prevalent (affecting up to a third of the population) and have a substantial 

adverse impact on health and well-being in the United States.21,22

Regression methods have increasingly been used to assign weights to sets of chronic 

conditions, which enables accounting for complex interrelationships between them.7,11–13,15 

We extend the regression methodology to assign weights to impairments and symptoms 

collected by one of our national health monitoring surveys. We demonstrate the robustness 

of our findings in 2 independent, nationally representative samples, finding similar weights 

and rankings of impairments and symptoms in each one. Our findings are consistent with 

evidence in the literature of factors negatively affecting self-rated health.4–6,8,9 Severe pain, 

limitations in self-care activity, and severe vitality impairments are the items with the 

greatest health decrements, each reducing HRQOL by −0.11 to −0.15.

Our weights may seem small relative to the impact that one would expect these problems to 

have on HRQOL. This highlights the fact that our weights for symptoms and impairments 

are to be considered as a group and not individually. The impact of a particular condition 

such as depression will occur through many impairments and symptoms. We include a broad 

array of these symptoms and impairments that are interrelated, which reduces the direct 

effect of each one individually, but provides a more comprehensive picture of their impact 

on health and identifies those with the worst independent effects. Also, at the aggregate 

level, the impact of an impairment or symptom on population health will be a product of its 

weight and its prevalence in the population. This means that an impairment or symptom 

associated with a relatively mild decrease in HRQOL in individuals can have a relatively 

large impact on population health if it occurs among a sizeable portion of the population. An 

example is moderate anxiety, which ranks near the bottom of the symptom list in terms of its 

impact on health (with an independent decrement of −0.02), but is one of the most prevalent 

symptoms, reported by 12% of the MEPS 2002 population. Conversely, impairments in self-

care have a larger weight (−0.14, second only to severe pain in their impact on health), but 

are less prevalent (reported by only 1% of the MEPS 2002 population).

The particular importance of pain, low energy, and anxious/depressive symptoms in terms of 

prevalence and HRQOL impact suggests the possibility that targeting interventions to 

prevent and alleviate these symptoms could have a significant effect on health across a wide 

range of the population. To better understand the factors underlying impairments and 

symptoms and their change over time, future work could relate them to diseases and risk 

factors.

A number of well-validated existing summary health instruments are composed of questions 

about impairments and symptoms. The EQ-5D19 includes 5 broad questions on mobility, 

self care, usual activities, pain/discomfort, and anxiety/depression. The SF-1218 focuses on 

the ability to perform tasks, excluding information on specific abilities such as self-care, 

walking, bending, vision, hearing, and cognition. The Health Utilities Index (HUI),23,24 

covers several of these impairments but excludes important questions on role activity. The 

SF-3625 and Quality of Well-Being Scale (QWB)26–28 are more comprehensive instruments; 

however, their length has precluded their inclusion in ongoing national health monitoring 

surveys.
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Many existing measures assign scores to all possible combinations of impairments and 

symptoms based on elicitation of utilities or “preferences” for specific combinations of 

problems.19,23,29–31 For example, one EQ5D health state specifies having “no problems 

walking about,” “being unable to wash or dress self,” “having some problems with 

performing usual activities,” having “no pain or discomfort,” and being “moderately anxious 

or depressed.”32 Samples of community members are asked to imagine having a number of 

these specific combinations of health problems (each of which they may or may not have 

personally experienced) and rate them using a valuation method: standard gamble, time 

tradoff, or a 100-point rating scale.

Our regression method of assigning weights overcomes some of the limitations associated 

with the rating of hypothetical health scenarios, such as framing effects,33,34 focusing too 

narrowly on the potential negative life impact of the problem,35,36 and failing to anticipate 

adaptation to symptoms.35,37–41 The method we present does not require the direct rating of 

counterfactual health situations by either people with a condition or people without it, but 

rather asks people to rate only their current general health and to report their current 

symptoms and impairments.

Utility-based measures that incorporate risk and uncertainty via standard gambles or ask 

about trading off years of life are not designed to yield decrements for relatively minor 

health complaints. However, particularly in a healthy population, it is important to try to 

consider the full range of problems that can affect people—and that can potentially be 

alleviated through medical care. Our regression method using the 100-point rating scale as a 

dependent variable also avoids the cognitive challenges inherent in more formal utility 

elicitation using standard gamble and time-tradeoff techniques, the validity of which has 

been found to be subject to the numeracy of those surveyed.42

To account for interactions between specific impairments and symptoms, some preference-

based scales use an additive model (ie, 15-D,43 SF-6D31), assuming scores on 1 item or 

domain are unaffected by scores on others. Others use a multiplicative model (HUI,24 

AQOL44), or a combination of both (QWB,29 EQ5D19). Another approach, used in the SF 

measures (ie, SF-36,25 SF-1218) has been to use factor analysis to assign different weights to 

items based on their relative frequency and correlations with other items. However, this can 

inappropriately substitute variation in the prevalence of health problems for variation in the 

impact of these health problems on health, and can thus exclude items with important effects 

on health if they have a low correlation with others or occur infrequently.29

Our results underline the importance of allowing for flexible functional forms in relating 

symptoms and impairments to overall health, reinforcing previous findings of complex 

nonadditive effects.17 As demonstrated by the large number of positive interaction effects, 

having a combination of health problems is generally not as bad as having each one 

individually, but is worse than having only one of the problems.

Limitations

Our method examines the average effect of each impairment and symptom on self-rated 

HRQOL, taking into account other impairments and symptoms that people have. The 
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severity of these problems will vary across individuals, and it is possible that not everyone 

uses the same frame of reference when rating their overall health.8,9 Our method assumes 

that people's interpretation of the same health state is independent of demographic and other 

factors. If certain groups differ systematically in what they consider to be a certain level of 

health (such as “perfect”), and those groups differ in symptom propensity, our measure will 

be biased. However, as noted in the Appendix, our weights are unchanged when controlling 

for sociodemographic variables, which provides some reassurance that our weights are not 

affected by this bias. Still, to test for differences in cut-points along the scale, we would 

need to compare self-ratings to objective measures of health, or use vignette questions that 

ask people to rate the health of others.45,46 These are important avenues for future research.

CONCLUSIONS

Our analyses provide valuable national-level estimates of the relative effects on HRQOL of 

the broad range of impairments and symptoms asked about in national data. The method 

presented here or a variant of it could potentially be used to monitor population health over 

time, in aggregate and for specific groups, providing policymakers with a means to 

understand what particular symptoms and impairments have the greatest effect on health and 

what is driving changes in population health and associated spending over time. Given the 

limitations of existing measures of population health, it would be valuable to compare them 

to alternative methods for use in tracking population health over time.
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APPENDIX

Symptom/Impairment Question Wording

Primary Role Activity

Limited in ability or completely unable to work at a job, do housework, or go to school 

because of an impairment or a physical or mental health problem.

Other Role Activity

Besides the limitations we just talked about, limited in participating in social, recreational, 

or family activities because of an impairment or a physical or mental health problem.

Self-Care

Receive help or supervision with personal care such as bathing, dressing, or getting around 

the house.
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Lifting/Bending

Difficulty bending or stooping, lifting 10 pounds, reaching over head, standing 20 minutes, 

or using fingers to grasp.

Walking

Moderate walking limitation: unable to or some/a lot of difficulty walking a mile and/or 

some difficulty walking 3 blocks. Severe walking limitation: unable or a lot of difficulty 

walking 3 blocks and/or unable or some/a lot of difficulty walking up 10 steps.

Pain

Moderate: have moderate pain or discomfort. Severe: have extreme pain or discomfort 

(EQ-5D).

Depressive Symptoms

Moderate: felt downhearted and blue some of the time or a good bit of the time during the 

past 4 weeks (vs. a little or none of the time); Severe: felt downhearted and blue most of the 

time or all of the time during the past 4 weeks (vs. a little or none of the time) (SF-12).

Anxiety Symptoms

Portion of the time person felt calm and peaceful during the past 4 weeks (vs. most or all of 

the time). Moderate: a good bit of the time; Severe: some, a little, or none of the time 

(SF-12).

Vitality

Portion of the time person had a lot of energy during the past 4 weeks (vs. most or all of the 

time). Moderate: a good bit of the time or some of the time; Severe: a little or none of the 

time (SF-12).

Vision

Difficulty seeing (with glasses or contacts, if used): no difficulty versus some difficulty 

seeing or cannot read ordinary newspaper print or cannot recognize familiar people standing 

2 or 3 feet away or blind.

Hearing

Difficulty hearing (with hearing aid, if used): no difficulty versus some difficulty hearing or 

cannot hear some or most things people say or deaf.

Cognition

Experience confusion or memory loss such that it interferes with daily activities, have 

problems making deci sions to the point that it interferes with daily activities, or require 

supervision for own safety.
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Additional Detail on Methods and Results

Comparison of MEPS Surveys in 2002 and 2000

Only 2 coefficients significantly differ between MEPS waves when accounting for 

everything else in the model: severe depressive symptoms and severe pain (P = 0.02). A few 

interaction effects also differ significantly across waves in regressions involving both scales. 

The resulting weights are worse in 2002 by 0.03 for severe depressive symptoms, and better 

in 2002 by 0.04 for severe pain.

Tests for Overfitting of the Regression Model

Two models were fit in MEPS 2002: a more complete model including all possible two-way 

interactions between impairments and symptoms and a smaller model including terms for 

only those interactions with an N of 500 or more (37 of the 66 possible interactions). An F-

test for full versus reduced models showed that the explanatory power was significantly 

greater with the 29 additional interactions (F = 4.91, P = 0.00000). As an additional test, 

predicted health scores were calculated in MEPS 2000, based on results of regressions in 

MEPS 2002. The mean-squared error in this out-of-sample prediction did not differ between 

models (0.0170 for both). As a result, we use the model with more interactions. That said, 

the correlation between predicted health ratings for the 2 models was very high: 0.997. Thus 

in practical terms, the issue of overfitting is not particularly important.

Tests of Multicollinearity

Formal tests of multicollinearity indicate that it is present in our analyses only with the 

inclusion of interaction effects. The highest condition index associated with our full 

regression model is 54.0, whereas in an alternate model including only the main effects, the 

highest condition index is 6.6, below the level at which weak dependencies between 

coefficients may begin to affect regression estimates. However, even in the larger model, 

standard errors were not inflated, with most well below 0.04.

Effects of Sociodemographic Factors

Our main analyses include all impairments and symptoms, but no sociodemographic 

variables. We chose not to control for such factors as age, gender, race, and socioeconomic 

status with the belief that these affect health primarily via specific impairments and 

symptoms, and that their coefficients would primarily reflect aspects of health that were 

inadequately captured by our symptom and impairment variables. However, we present a 

second set of analyses controlling for age, gender, interactions between age and gender, and 

race (white vs. black and other nonwhite), in the middle column of Appendix Table A1. 

Although demographic variables are significant predictors of the level of self-rated health, 

the effects of impairments and symptoms on self-rated health are essentially unchanged 

when controlling for these demographic factors, indicating that they do not materially affect 

impairment and symptom weights. The coefficients for demographic variables could reflect 

either real (unmeasured) health differences or differences in reporting. However, differences 

in reporting have been in the opposite direction from our findings in studies that have 

compared self-ratings to ratings of vignettes or controlled for measures of objective function 
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(such as performance tests). In these studies, older adults,46 men,45 and nonwhites45 were 

less likely to report impairment, whereas we find worse reported health with age and among 

men and nonwhites. This suggests that our de mographic coefficients primarily reflect 

differences in actual health that are not captured by our symptoms and impairments. The 

male coefficient is negative, which is not consistent with known differences in health by 

gender. However, this occurs only because these analyses control for a broad range of 

impairments and symptoms. When not controlling for these, men had better self-rated health 

(not shown in table). This indicates that the worse rating among women was explained by 

the impairments and symptoms in our model.

APPENDIX TABLE A1

Proportion Reporting Items and Coefficients From OLS Regression of the 100-Point Rating 

Scale (Transformed to a 0-1 Scale) on Impairments and Symptoms in MEPS 2002 and 

MEPS 2000

Domains and Symptoms/Impairments Proportion Reporting Main 
Model 
MEPS 

2002

P Model 
Including 
Age, Sex, 

Race in 
MEPS 

2002

P Main 
Model 
MEPS 

2000

P

Social activity 0.08

    Limited major role activity 0.04 –0.04 0.003 –0.04 0.0007 –0.06 0.02

    Unable to perform major role activity 0.04 –0.07 <.0001 –0.06 <0.0001 –0.10 0.00

    Limited in other/secondary role activity 0.05 –0.03 0.10 –0.02 0.145 –0.08 0.05

Physical activity 0.09

    Self-care limitations 0.01 –0.14 0.002 –0.13 0.002 –0.06 0.23

    Bending/lifting/standing/reaching/fingers 0.08 –0.01 0.71 0.00 0.90 –0.03 0.47

    Moderate walking limitation 0.07 –0.00 0.98 0.01 0.75 –0.03 0.42

    Severe walking limitation 0.06 –0.03 0.19 –0.02 0.34 –0.07 0.10

Pain 0.28

    Moderate pain 0.31 –0.05 <.0001 –0.04 <0.0001 –0.05 <0.0001

    Severe pain 0.03 –0.17 <.0001 –0.16 <0.0001 –0.20 <0.0001

Mental health 0.12

    Moderate depressive symptoms –0.03 <0.0001 –0.03 <0.0001 –0.02 <0.0001

    Severe depressive symptoms 0.08 –0.07 <.0001 –0.07 <0.0001 –0.03 0.0005

    Moderate anxiety symptoms –0.02 <.0001 –0.02 <0.0001 –0.01 0.0144

    Severe anxiety symptoms 0.08 –0.04 <.0001 –0.04 <0.0001 –0.04 <0.0001

Vitality 0.22

    Have a lot of energy a little/none of time 0.14 –0.05 <0.0001 –0.05 <0.0001 –0.04 <0.0001

    Have a lot of energy only some of time 0.08 –0.12 <0.0001 –0.11 <0.0001 –0.11 <0.0001

Senses 0.10

    Vision impairment 0.05 –0.03 0.0002 –0.02 0.001 –0.01 0.50

    Hearing impairment 0.06 –0.02 0.0005 –0.01 0.15 –0.02 0.09

Cognitive impairment 0.03 –0.03 0.10 –0.02 0.19 –0.08 0.00

Interactions
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Domains and Symptoms/Impairments Proportion Reporting Main 
Model 
MEPS 

2002

P Model 
Including 
Age, Sex, 

Race in 
MEPS 

2002

P Main 
Model 
MEPS 

2000

P

    Primary and secondary activity 
limitations

0.04 0.00 0.79 0.00 0.87 0.01 0.83

    Primary activity and self-care limitations 0.01 0.03 0.51 0.03 0.44 0.06 0.25

    Primary activity and walking limitations 0.04 0.01 0.78 0.01 0.75 –0.03 0.51

    Primary activity and bending/lifting 
limitations

0.05 0.03 0.30 0.03 0.29 0.08 0.03

    Primary activity limitation and 
depressive symptoms

0.02 0.04 0.03 0.04 0.03 –0.02 0.36

    Primary activity limitation and anxiety 
symptoms

0.02 0.03 0.05 0.03 0.05 –0.01 0.74

    Primary activity limitation and vision 
impairment

0.01 –0.02 0.23 –0.02 0.24 –0.02 0.55

    Primary activity limitation and hearing 
impairment

0.01 0.00 0.89 0.00 0.87 0.03 0.25

    Primary activity limitation and cognitive 
impairment

0.02 –0.01 0.66 –0.01 0.69 0.02 0.53

    Primary activity limitation and pain 0.05 –0.04 0.00 –0.03 0.01 –0.01 0.59

    Primary activity limitation and vitality 
loss

0.05 –0.01 0.34 –0.02 0.28 –0.01 0.70

    Secondary activity and self-care 
limitations

0.01 –0.03 0.20 –0.03 0.20 0.03 0.50

    Secondary activity and walking 
limitations

0.03 –0.03 0.37 –0.03 0.38 –0.03 0.35

    Secondary activity and bending/lifting 
limitations

0.03 0.02 0.48 0.02 0.45 0.11 0.00

    Secondary activity and depressive 
symptoms

0.01 –0.01 0.50 –0.02 0.43 –0.05 0.22

    Secondary activity limitation and anxiety 
symptoms

0.01 –0.04 0.06 –0.04 0.05 –0.01 0.75

    Secondary activity limitation and vision 
impairment

0.01 0.02 0.36 0.02 0.39 0.02 0.46

    Secondary activity limitation and hearing 
impairment

0.01 –0.02 0.30 –0.02 0.28 –0.06 0.07

    Secondary activity and cognitive 
impairment

0.01 –0.01 0.68 –0.01 0.73 0.01 0.70

    Secondary activity limitation and pain 0.03 0.02 0.42 0.02 0.43 0.00 0.90

    Secondary activity limitation and vitality 
loss

0.03 0.03 0.10 0.04 0.05 0.02 0.52

    Self-care and walking limitations 0.01 0.03 0.81 0.03 0.80 0.08 0.52

    Self-care and bending/lifting limitations 0.01 0.07 0.56 0.07 0.57 –0.05 0.69

    Self-care limitations and depressive 
symptoms

0.005 –0.03 0.24 –0.04 0.21 0.00 0.93

    Self-care limitations and anxiety 
symptoms

0.005 0.02 0.62 0.02 0.63 0.04 0.35

    Self-care limitations and vision 
impairment

0.004 0.01 0.76 0.01 0.76 –0.02 0.74

    Self-care limitations and hearing 
impairment

0.004 –0.01 0.54 –0.01 0.55 0.04 0.27
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Domains and Symptoms/Impairments Proportion Reporting Main 
Model 
MEPS 

2002

P Model 
Including 
Age, Sex, 

Race in 
MEPS 

2002

P Main 
Model 
MEPS 

2000

P

    Self-care limitations and cognitive 
impairment

0.01 0.03 0.30 0.03 0.34 0.00 0.92

    Self-care limitations and pain 0.01 –0.01 0.91 0.00 0.93 –0.07 0.19

    Self-care limitations and vitality loss 0.01 –0.05 0.34 –0.05 0.29 –0.06 0.24

    Walking and bending/lifting limitations 0.06 –0.02 0.16 –0.02 0.18 0.01 0.84

    Walking limitations and depressive 
symptoms

0.02 0.02 0.58 0.02 0.67 0.03 0.51

    Walking limitations and anxiety 
symptoms

0.02 –0.01 0.61 –0.01 0.72 –0.04 0.08

    Walking limitations and vision 
impairment

0.01 –0.02 0.42 –0.02 0.53 0.04 0.32

    Walking limitations and hearing 
impairment

0.02 0.01 0.84 0.01 0.74 0.02 0.49

    Walking limitations and cognitive 
impairment

0.02 0.01 0.70 0.01 0.72 0.01 0.92

    Walking limitations and pain 0.06 0.02 0.38 0.02 0.42 0.03 0.45

    Walking limitations and vitality loss 0.05 –0.02 0.35 –0.02 0.36 0.02 0.41

    Bending/lifting limitations and 
depressive symptoms

0.02 –0.03 0.39 –0.03 0.46 –0.02 0.53

    Bending/lifting limitations and anxiety 
symptoms

0.02 0.01 0.46 0.01 0.51 0.06 0.02

    Bending/lifting limitations and vision 
impairment

0.02 0.02 0.27 0.02 0.36 –0.02 0.55

    Bending/lifting limitations and hearing 
impairment

0.02 0.02 0.48 0.02 0.47 –0.03 0.38

    Bending/lifting limitations and cognitive 
impairment

0.02 0.01 0.84 0.01 0.78 0.01 0.90

    Bending/lifting limitations and pain 0.07 –0.01 0.51 –0.01 0.66 –0.02 0.67

    Bending/lifting limitations and vitality 
loss

0.06 –0.01 0.55 –0.01 0.51 –0.01 0.58

    Depressive and anxiety symptoms 0.03 –0.02 0.05 –0.02 0.03 –0.05 <0.0001

    Depressive symptoms and vision 
impairment

0.01 0.00 0.88 0.00 0.97 0.02 0.52

    Depressive symptoms and hearing 
impairment

0.01 0.02 0.17 0.02 0.15 0.01 0.58

    Depressive symptoms and cognitive 
impairment

0.01 –0.04 0.03 –0.04 0.04 –0.02 0.46

    Depressive symptoms and pain 0.05 –0.02 0.04 –0.02 0.05 0.02 0.12

    Depressive symptoms and vitality loss 0.05 0.01 0.25 0.02 0.13 0.02 0.13

    Anxiety symptoms and vision 
impairment

0.01 0.00 0.67 0.00 0.74 0.00 0.91

    Anxiety symptoms and hearing 
impairment

0.01 0.00 0.76 0.00 0.93 –0.02 0.05

    Anxiety symptoms and cognitive 
impairment

0.01 –0.02 0.32 –0.02 0.30 0.00 0.95

    Anxiety symptoms and pain 0.05 0.00 0.87 0.00 0.67 0.00 0.71

    Anxiety symptoms and vitality loss 0.05 –0.01 0.02 –0.01 0.03 –0.01 0.01
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Domains and Symptoms/Impairments Proportion Reporting Main 
Model 
MEPS 

2002

P Model 
Including 
Age, Sex, 

Race in 
MEPS 

2002

P Main 
Model 
MEPS 

2000

P

    Vision and hearing impairments 0.01 0.01 0.41 0.01 0.37 0.01 0.53

    Vision and cognitive impairments 0.01 0.03 0.14 0.03 0.13 –0.01 0.72

    Vision impairment and pain 0.03 0.01 0.18 0.01 0.17 –0.02 0.31

    Vision impairment and vitality loss 0.03 –0.02 0.16 –0.02 0.14 –0.01 0.64

    Hearing and cognitive impairments 0.01 0.01 0.48 0.01 0.52 0.00 0.88

    Hearing impairment and pain 0.04 0.00 0.89 0.00 0.93 0.01 0.62

    Hearing impairment and vitality loss 0.03 –0.01 0.15 –0.02 0.09 –0.01 0.71

    Cognitive impairment and pain 0.03 0.00 0.98 0.00 0.97 0.00 0.97

    Cognitive impairment and vitality loss 0.03 0.00 0.96 0.00 0.89 0.02 0.57

    Pain and vitality loss 0.15 –0.05 <.0001 –0.05 0.0001 –0.04 <0.0001

Age — –0.00 <0.0001 —

Male — –0.01 <0.0001 —

Black — –0.01 0.0002 —

Nonwhite, Nonblack — –0.02 <0.0001 —

Intercept 0.92 0.96 0.90 <0.0001

Summary statistics

    N 22,589 22,589 12,611

    R2 0.536 0.542 0.470
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FIGURE 1. 
Weights for impairments and symptoms based on regression of 100-point ratings in MEPS 

2002.
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TABLE 1

Prevalence of Impairments and Symptoms in MEPS 2002
*

Proportion Reporting

Primary role activity (limited) 0.04

Primary role activity (unable) 0.04

Secondary role activity 0.05

Self care 0.01

Walking (moderate) 0.07

Walking (severe) 0.06

Lift/bend/reach/stand/grasp 0.08

Depressive (moderate) 0.15

Depressive (severe) 0.04

Anxiety (moderate) 0.12

Anxiety (severe) 0.18

Vision 0.05

Hearing 0.06

Cognitive 0.03

Pain (moderate) 0.31

Pain (severe) 0.03

Vitality (moderate) 0.14

Vitality (severe) 0.08

*
Definitions of impairments and symptoms provided in Appendix.
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