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Abstract

Background—With aging, the probability of experiencing multiple chronic conditions is

increased, along with symptoms associated with these conditions. Symptoms form a central

component of illness burden and distress. To date, most symptom measures have focused on a

particular disease population.
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Objective—We sought to develop and evaluate a simple symptom screen using data obtained

from a representative sample of community-dwelling older adults.

Methods—Psychometric analyses were conducted on 10 self-reported dichotomous symptom

indicators collected during in-person interviews from a sample of 1000 community-dwelling older

adults. Symptoms included shortness of breath, feeling tired or fatigued, problems with balance or

dizziness, perceived weakness in legs, constipation, daily pain, stiffness, poor appetite, anxiety,

and anhedonia.

Results—Over one-third of the sample (37.4%) had 5 or more concurrent symptoms. Stiffness

and feeling tired were the most common symptoms. Confirmatory factor analyses were performed

on the 10 symptoms for single factor and bifactor (physical and affective) models of symptom

reporting. Goodness of fit indices indicated better fit for the bifactor model (χ2
df=10=89.6,

p<0.001) but the practical significance of the improvement in fit was negligible. Differential item

functioning (DIF) analyses showed some differences of relatively high magnitude in location

parameters by race; however, because the DIF was in different directions, the impact on the

overall measure was most likely lessened.

Conclusion—Among community-dwelling older adults, a large proportion experienced multiple

co-occurring symptoms. This Brief Symptom Screen can be used to quickly measure overall

symptom load in older adult populations, including those with multiple chronic conditions.
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Introduction

Advances in modern medicine have contributed to a greater proportion of adults surviving

acute illness and living with multiple conditions. The experience of multiple conditions is

compounded by symptoms associated with these conditions. These symptoms contribute to

illness burden in ways that are not predictable on the basis of the diagnosed disorder(s)

alone.

Symptom number and characteristics have been studied in cancer populations and conditions

such as AIDS and chronic organ failure (1–4); little research has examined symptoms

among community-dwelling older adults. Many symptom measures were developed initially

for cancer patients (5–7) and evaluate symptoms over short time intervals. Often these

measures focus on a particular disease without capturing the role of non-index conditions on

symptoms (8–9). Non disease-specific symptom inventories are needed (10) for older adults

with multiple conditions.

In this study we sought to understand symptom experience in a population based sample of

older adults by identifying symptoms common in this population, performing confirmatory

factor analyses on the symptom indicators, testing biases in symptom endorsement, and

exploring the associations between an inventory of symptoms and other indicators of

function and self-rated health. We targeted symptoms in both physical and affective

domains; we hypothesized that acceptable fit and convergent validity with related measures
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would be observed for a single factor underlying the 10- symptoms. We also examined

symptom-level biases in the scale. Methods

Participants

The UAB Study of Aging (SOA) is a population based longitudinal study of 1000

community dwelling older adults residing in Alabama. Participants were recruited from a

stratified random sample of Medicare beneficiaries aged 65 years and older living in 5

counties in central Alabama. Recruitment of participants was stratified to achieve a balanced

sample by sex, race (African American and White), and urban – rural residence.

Procedures

A full description of the methods has been published elsewhere (11–12). Baseline in-home

interviews conducted between 1999 and 2001 included questions regarding

sociodemographic characteristics, medical status and history, mental health status, activities

of daily living, mobility (Life Space Assessment), and symptoms. The UAB Institutional

Review Board approved the study protocol.

Measures

Symptoms—We conceptualized symptoms as self-reported negative perceptions that

reflect a person’s subjective experience. We identified symptoms that were queried in the

SOA cohort and distinguished between physical and affective symptoms. Physical

symptoms refer to unpleasant sensations in the body, whereas affective symptoms refer to

unpleasant feelings or emotions (13). From 15 symptoms measured at baseline, we chose 10

symptoms for further analyses because they were reported by at least 10% of the study

population and did not by themselves reflect a specific condition or diagnosis (e.g., chronic

diarrhea and feeling faint had prevalence rates under 10%). We did not include “events” like

incontinence episodes or falls. Physical symptoms included shortness of breath, feeling

tired, dizziness, weakness, daily pain, stiffness, and constipation. Six of these symptoms

were asked with yes/no questions. For pain, we used the response of “daily pain” as a way of

capturing more chronic rather than intermittent pain. The 3 affective symptoms (poor

appetite, anxiety, and anhedonia) were measured on ordinal rating scales, and dichotomous

categorizations were later applied to these responses (Table 1). We examined only

dichotomous item responses so that our analyses would reflect an overall indication of

symptom presence and cumulative burden that would be easy to score in applied clinical and

research settings.

Variables Used to Assess the Convergent Validity between an Overall Symptom Score and

Related Outcomes included activities of daily living (ADLs), Life Space Assessment (LSA),

self-rated health and comorbidity. ADLs were measured as a sum of self-care activities for

which persons reported having difficulty performing independently (bathing or showering,

dressing or undressing self, using the toilet, eating, walking, getting outside, going up and

down stairs). Scores ranged from 0 to 7 with higher scores reflecting lower function. The

UAB SOA LSA measures mobility and participation in society and is based on the distance

through which a person reports moving over the month prior to assessment. LSA scores

range from 0 to 120; lower scores represent lower mobility (14). In addition to baseline
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functional measures, 4-year follow-up ADL scores and life-space scores were used in the

analyses.

Self-rated health was assessed by asking “In general, would you say your health is excellent,

very good, good, fair, or poor?” (15). We calculated an unweighted comorbidity count,

assigning one point for each diagnosis in the Charlson Comorbidity Index (16).

Statistical Analyses

Our conceptual model was informed by the perspective that these symptoms are indicators

of an underlying attribute of illness burden, represented by both conditions captured

traditionally by comorbidity assessment and potentially by conditions that exist but may not

be so easily captured because of lack of recognition by clinicians or by the older adult

themselves (due to dysthymia, cognitive impairment, or a sense that these symptoms are part

of normal aging). All ten symptoms were subjected to parallel analysis with a scree plot to

identify the minimum number of factors underlying the set of symptoms (17). We performed

confirmatory factor analysis (CFA) on the symptom indicators (18) to compare a single

factor model to a bifactor model based on a hypothetical distinction between physical and

affective types of symptoms (19). CFA examines the interrelationships among a set of

indicator variables by considering those indicator variables to be effects of a smaller number

of underlying latent factors (20). The DIFFTEST option in Mplus (21) was used in

conjunction with the weighted least squares estimator to examine the statistical significance

of any improvements in fit from the single factor to a bifactor model (22). The comparative

fit index (CFI) and the root mean square error of approximation (RMSEA) were used to

examine absolute model fit while also taking model complexity into account. A CFI greater

than 0.95 and an RMSEA less than 0.05 were considered indicative of excellent fit (23).

We further examined whether the factor parameters of the single factor model differed

significantly by sex, race, age rural versus urban residence, and comorbidity to gain further

insights into possible group differences in the severity of the symptom indicators using the

IRTLRDIF analysis package (24). These analyses provided tests of differential item

functioning (DIF) by first estimating a latent variable model in which parameters (symptom

discriminations and locations) are fixed to be equal across the grouping variable (sex, race,

age, urban versus rural, comorbidity) and then comparing this model using likelihood ratio

tests with subsequent models in which parameters for a given indicator are free to vary by

the grouping variable (24–25). For significant DIF by location, subsequent multiple

indicator multiple cause (MIMIC) analyses were conducted to determine the practical

significance of any threshold differences. Using a criterion suggested by Cole et al. (26),

symptoms with an odds ratio of endorsement greater than 2.0 for one group compared to the

other were considered to show practically meaningful DIF.

For convergent validity, we assessed unadjusted and covariate-adjusted relationships

between our overall Brief Symptom Screen (BSS) and demographic variables, comorbidity,

baseline and 4-year ADL score, SPPB, baseline and 4-year Life Space Assessment, and self-

rated health. Covariate-adjusted relationships were examined using multiple linear

regression analyses and estimated associations after controlling for demographic variables

and comorbidity.
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Results

Table 2 displays descriptive information for individual measures used in these analyses.

More than one-third of the participants reported 5 or more of the 10 symptoms. The 10

symptoms in the BSS demonstrated good variability (Mean = 3.70, SD = 2.66, Median = 3,

Min = 0, Max = 10), and Cronbach’s alpha measure of internal consistency was 0.76,

suggesting acceptable reliability for this brief assessment of symptom experience.

Parallel analysis with a scree plot suggested that a single factor was sufficient to explain the

variability among the ten symptoms. The largest eigenvalue was 4.41, indicating that 44.1%

of the variability in the items can be accounted for by the first component. The second

eigenvalue was 1.14, and the remaining 8 eigenvalues were all less than 1.0.The CFA results

are summarized in Figure 1, where we report factor loadings and thresholds for each

symptom on a two-parameter probit metric traditionally used in item response theory. In the

single factor model, each symptom freely loaded on the only factor, and the variance of that

factor was set to 1.0. This single factor model provided moderately good fit to the observed

data (CFI = 0.95, RMSEA = 0.063) and supported the single symptom experience

dimension. The factor variances of the bifactor model (Figure 1, panel B) were also set at

1.0, and the fit was excellent for this model (CFI = 0.98, RMSEA = 0.045). A likelihood

ratio test comparing the single factor model to the bifactor solution supported distinguishing

between physical and affective symptoms (χ2
df=10=89.6, p<0.001). However, factor loadings

for only one symptom (anhedonia) were larger for the domain-specific factor than for the

general factor. Together with results of the parallel analysis, the findings suggest a strong

unidimensionality underlying the reporting of these 10 dichotomous symptoms.

From the single-factor CFA, we plotted the magnitude of the relationship between each

symptom and the underlying factor against the location of the symptom along the level of

the symptom experience trait in Figure 2. All symptoms were moderately to highly

correlated with the underlying factor, as indicated by symptom discrimination parameters.

The “fatigue” symptom was most related to the rest of the symptoms, while constipation was

the least related. The symptom locations along the X-axis suggest that most symptoms had

similar probabilities of endorsement and thus provided the most information in the central

part of the scale. Stiffness and fatigue were the most commonly endorsed symptoms and

thus provided more information in the less severe range of the symptom inventory, while

poor appetite was the least prevalent symptom and provided information in the more severe

range of the symptom experience scale.

Examinations of DIF revealed few differences on item parameters as a function of sex, race,

age, urban/rural residence, or comorbidity. For symptom factor loadings or discrimination

parameters, only one statistically significant difference (p < .05) was observed across 50

possible examinations (10 symptoms times 5 grouping factors). A significantly smaller

factor loading was found for stiffness for participants 75 or more years of age compared to

younger participants. For symptom thresholds or location parameters, statistically significant

DIF was observed in 18 out of 50 possible instances, but in most instances the difference

was small and practically negligible. In only 4 of 50 possible instances did the location DIF

exceed an odds ratio of 2.0 from a MIMIC model such that one group had an odds of
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symptom reporting that was more than twice as high as the other group after holding

constant the level of the underlying latent trait. Three of these 4 instances involved

significant DIF by race. Controlling for overall symptom experience, Whites were more

likely than African Americans to report feeling tired or fatigued (OR = 4.12, 95%

confidence interval (CI) = 2.47, 6.88) and daily pain (OR = 2.10, 95% CI = 1.51, 2.92),

whereas African Americans were more likely than Whites to report anhedonia (OR = 2.40,

95% CI = 1.75, 3.31). In addition, men had higher endorsement rates than women for

shortness of breath (OR = 2.48, 95% CI = 1.79, 3.41) after controlling for overall symptom

experience.

Table 3 displays the correlations and standardized regression coefficients for convergent

validity between the BSS and self-rated health, ADL difficulty (baseline and at 4 years post-

baseline), and Life-Space (baseline and at 4 years). Generally, correlations between all

variables and the factor were somewhat higher than, but comparable to, corresponding

correlations with respective sum scores. The adjusted estimates, controlled for sex, race, age,

urban/rural and the sum of comorbidities, suggested high correlations between ADL

difficulty and BSS score(r=0.50). Similarly, correlations with BSS score demonstrated

acceptable convergent validity with ADL difficulty (r=0.34) and life space (r=-0.34)

measured 4 years later. These findings indicate similar convergent correlations for the single

latent factor and our cumulative measure of 10 symptoms, and that both measures were

significantly associated with measures of self-rated health, ADL difficulty, and mobility.

Discussion

The results of these analyses support the potential usefulness of the BSS as a tool to quickly

measure overall symptom experience in older adults with chronic conditions. The scree plot

from the parallel analysis and the modest improvement in fit from the single factor to the

bifactor CFA model support our goal to obtain a simple unidimensional measure of overall

symptom reports. Tests of possible DIF generally indicated invariance across major

demographic groups in factor loadings or discriminations. More frequent differences in

thresholds were noted, especially when comparing African Americans to Whites, but the

direction of those differences were in opposing directions, which minimizes any bias that

might be observed in the overall BSS score. Because we used data from a diverse population

of community dwelling older adults with a wide array of chronic conditions, these initial

findings are likely to be more generalizable than studies of symptom measures obtained in

older adults with discrete chronic conditions.

Remarkably, prevalence estimates of shortness of breath, fatigue, and pain were very similar

to those described in Walke’s smaller study of 226 COPD, CHF and cancer patients, even

though our study encompassed a larger cohort of older adults with a wider range of

conditions (27). Because the BSS was not derived from patients with primarily one specific

condition, we captured high prevalence symptoms that are often not assessed such as

stiffness, problems with balance or dizziness, weakness, and constipation. It therefore could

be used as a self-report tool or could be practically be filled out with the assistance of a

proxy or clinician with the expectation that positive symptoms would warrant more in-depth

assessment.
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Higher symptom scores were associated with decreased function and mobility and lower

levels of self-rated health, underscoring its convergent validity as a measure of overall

symptom experience and symptom burden (28).

Several limitations of the BSS warrant mention. First, no qualitative analyses or cognitive

interviews were conducted as part of the psychometric evaluation of these questions.

Second, the questions in the BSS do not measure the distress a person may have about their

symptoms. Finally, the DIF observed when comparing racial groups warrants further study.

Future qualitative work is required to provide insight regarding how fatigue, pain and

anhedonia are conceptualized by different socio-demographic groups. Despite these

limitations, the BSS provides a rapid overview of symptoms commonly experienced by

older adults and characterizes symptom experience regardless of the person’s underlying

condition(s). The BSS could be linked to additional severity and distress queries for any

symptom that screened positively.

With the rise of multimorbidity, there is an increasing need for symptom assessment tools

that are not disease specific. Use of condition-specific tools for patients with multiple

conditions is cumbersome. We describe a brief symptom inventory that can be used for older

adults that is not condition specific. Future studies will be needed to understand its utility for

identifying and alleviating symptoms that bear negatively on older adults’ quality of life.

Acknowledgments

Data for this study were derived from the NIA-funded project, “Mobility Among Older African Americans and
Whites” (R01 AG015062), also known as the UAB Study of Aging. This study was also supported in part by the
Deep South Resource Center for Minority Aging (P30AG031054) and the UAB Center for Clinical Translational
Science (UL1 TR000165). The content of this paper is solely the responsibility of the authors and does not
represent the official views of these Institutes or the National Institutes of Health. CR, RA (PI), PS, JL, and DR
were all original investigators on this study.

References

1. Cleeland CS. Symptom burden: multiple symptoms and their impact as patient-reported outcomes. J
Natl Cancer Inst Mongogr. 2007; 37:16–21.

2. Lee KA, Gay C, Portillo CJ, Coggins T, Davis H, Pullinger CR, Aouizerat BE. Symptom experience
in HIV-infected adults: a function of demographic and clinical characteristics. J Pain Symptom
Manage. 2009; 38:882–93. [PubMed: 19811886]

3. Janssen DJ, Spruit MA, Wouters EF, Schols JM. Daily symptom burden in end-stage chronic organ
failure: a systematic review. Palliat Med. 2008; 22:938–48. [PubMed: 18801874]

4. Jung-Eun EK, Dodd MJ, Aouizerat BE, Jahan T, Miaskowski C. A review of the prevalence and
impact of multiple symptoms in oncology patients. J Pain Symptom Manage. 2009; 37:715–736.
[PubMed: 19019626]

5. Bruera E, Kuehn N, Miller MJ, Selmser P, Macmillan K. The Edmonton Symptom Assessment
System (ESAS): a simple method for the assessment of palliative care patients. J Palliat Care. 1991;
7:6–9. [PubMed: 1714502]

6. Chang VT, Hwang SS, Feuerman M. Validation of the Edmonton Symptom Assessment Scale.
Cancer. 2000; 88:2164–71. [PubMed: 10813730]

7. Portenoy RK, Thaler HT, Kornblith AB, Lepore JM, Friedlander-Klar H, Kiyasu E, Sobel K, Coyle
N, Kemeny N, Norton L, et al. The Memorial Symptom Assessment Scale: an instrument for the
evaluation of symptom prevalence, characteristics and distress. Eur J Cancer. 1994; 30A:1326–36.
[PubMed: 7999421]

Ritchie et al. Page 7

Med Care. Author manuscript; available in PMC 2014 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



8. Jones PW, Harding G, Berry P, Wiklund I, Chen W-H, Leidy NK. Development and first validation
of the COPD Assessment Test. Eur Respir J. 2009; 34:648–654. [PubMed: 19720809]

9. Jones PW, Quirk FH, Baveystock CM. The St George’s Respiratory Questionnaire. Respir Med.
1991; 85 (Suppl B):25–31. [PubMed: 1759018]

10. Tinnetti ME, Studenski SA. Comparative Effectiveness Research and Patients with Multiple
Chronic Conditions. NEJM. 2011; 364:2478–81. [PubMed: 21696327]

11. Allman RM, Sawyer P, Crowther M, Strothers HS 3rd, Turner T, Fouad MN. Predictors of 4-year
retention among African American and white community-dwelling participants in the UAB study
of aging. Gerontologist. 2011; 51(Suppl 1):S46–58. [PubMed: 21565818]

12. Allman RM, Sawyer P, Roseman JM. The UAB Study of Aging: background and prospects for
insights into life-space mobility among older African-Americans and Whites in rural and urban
settings. Aging Health. 2006; 2(3):417–428.

13. [Accessed June 1, 2012.] http://www.nihpromis.org/measures/domainframework

14. Peel C, Sawyer Baker P, Roth DL, Brown CJ, Bodner EV, Allman RM. Assessing mobility in
older adults: the UAB Study of Aging Life-Space Assessment. Phys Ther. 2005; 85:1008–119.
[PubMed: 16180950]

15. Benyamini Y, Idler EL. Community studies reporting association between self-rated health and
mortality: Additional studies, 1995–1998. Research on Aging. 1999; 21:392–401.

16. Charlson ME, Pompei P, Ales KL, et al. A new method of classifying prognostic comorbidity in
longitudinal studies: development and validation. J Chronic Dis. 1987; 40:373–383. [PubMed:
3558716]

17. Hayton JC, Allen DG, Scarpello V. Factor retention decisions in exploratory factor analysis: A
tutorial on parallel analysis. Organizational Research Methods. 2004; 7(2):191.

18. Takane Y, de Leeuw J. On the relationship between item response theory and factor analysis of
discretized variables. Psychometrika. 1987; 52:393–408.

19. McDonald, RP. Test theory: A unified treatment. Mahwah, NJ: Erlbaum; 1999.

20. Reymont, R.; Joreskog, KG. Applied factor analysis in the natural sciences. New York: Cambridge
University Press; 1993.

21. Muthén, LK.; Muthén, BO. Mplus User’s Guide. 6. Los Angeles, CA: Muthén & Muthén; 1998–
2010.

22. Asparouhov, T.; Muthén, B. [Accessed February 18, 2013] Computing the strictly positive Satorra-
Bentler chi-square test in Mplus. 2010. via http://www.statmodel.com/examples/
webnote.shtml#web12

23. Hu L, Bentler PM. Cutoff criteria for fit indices in covariance structure analysis: Conventional
versus new alternatives. Structural Equation Modeling. 1999; 6:1–55.

24. Thissen, D. IRTLRDIFv2.0: Software for the Computation of the Statistics Involved in Item
Response Theory Likelihood-RatioTests for Differential Item Functioning. 2001. Available from /
http://www.unc.edu/~

25. Teresi JA, Ocepek-Welikson K, Kleinman M, Cook KF, Crane PK, Gibbons LE, Morales LS,
Orlando-Edelen M, Cella D. Evaluating measurement equivalence using the item response theory
log-likelihood ratio (IRTLR) method to assess differential item functioning (DIF): applications
(with illustrations) to measures of physical functioning ability and general distress. Qual Life Res.
2007; 16 (Suppl 1):43–68. [PubMed: 17484039]

26. Cole SR, Kawachi I, Maller SJ, Berkman LF. Test of item-response bias in the CES-D scale:
experience from the New Haven EPESE study. J Clin Epidemiol. 2000 Mar 1; 53(3):285–9.
[PubMed: 10760639]

27. Walke LM, Byers AL, Tinetti ME, et al. Range and severity of symptoms over time among older
adults with chronic obstructive pulmonary disease and heart failure. Arch Intern Med. 2004;
167:2503–2508. [PubMed: 18071174]

28. Whitson HE, Sanders LL, Pieper CF, et al. Correlation between symptoms and function in older
adults with comorbidity. J Am Geriatr Soc. 2009; 57:676–682. [PubMed: 19392960]

Ritchie et al. Page 8

Med Care. Author manuscript; available in PMC 2014 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.nihpromis.org/measures/domainframework
http://www.statmodel.com/examples/webnote.shtml#web12
http://www.statmodel.com/examples/webnote.shtml#web12
http://www.unc.edu/~


Figure 1. General Symptom Burden Confirmatory Factor Analysis Models (N=1000)
Item factor loadings and threshold parameters are parameterized in a two-parameter probit

metric.
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Figure 2. Scatterplot of symptom discrimination by symptom location on the symptom burden
scale (N=1000)
Symptom discrimination and location (threshold) parameters are parameterized in a two-

parameter probit metric. This graphic plots the magnitude of the relationship between each

symptom and the underlying factor from a single-factor CFA (symptom discrimination)

against the location of the symptom along the level of the symptom burden trait.
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Table 1

Brief Symptom Screen

Symptom Question and Answer Score

Pain How frequently over the past 4 weeks have you experienced pain?

• Not at all

• Up to 4–6 times per week

• Daily

1, if daily

Shortness of breath Do you have problems with shortness of breath?

• Yes

• No

1, if yes

Fatigue Do you have problems with feeling tired or fatigued?

• Yes

• No

1, if yes

Dizziness Do you have problems with balance or dizziness?

• Yes

• No

1, if yes

Weakness Do you have problems with weakness in legs?

• Yes

• No

1, if yes

Stiffness Do you have problems with stiffness?

• Yes

• No

1, if yes

Constipation Do you have any constipation?

• Yes

• No

1, if yes

Poor appetite Would you say your appetite is usually:

• Very good

• Good

• Fair

• Poor

1, if poor

Anhedonia During the past 4 weeks, how often have you had little interest or pleasure in doing things?

• Always

• Very often

• Sometimes

• Almost never

• Never

1, if sometimes, very
often or always

Med Care. Author manuscript; available in PMC 2014 October 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Ritchie et al. Page 12

Symptom Question and Answer Score

Anxiety During the past 4 weeks, how often have you been bothered by your nerves?

• Always

• Very often

• Sometimes

• Almost never

• Never

1, if sometimes, very
often or always
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Table 2

Participant Characteristics

Characteristic N = 1000

DEMOGRAPHIC CHARACTERISTICS

 Age (SD) 75.31 (6.72)

 Gender (% Female) 49.9%

 Race (% African American) 50.0%

 Urban / Rural (% Rural) 51.4%

Prevalence of Individual Symptoms

 Shortness of breath 35.1%

 Feeling tired or fatigued 47.9%

 Problems with balance or dizziness 35.0%

 Weakness 38.9%

 Daily pain 38.6%

 Stiffness 49.0%

 Constipation 36.2%

 Poor appetite 17.2%

 Anxiety 36.0%

 Anhedonia 36.5%

Mean Total Number of Symptoms – Sym10 (SD) 3.70 (2.66)

 0 Symptoms 12.9%

 1–2 Symptoms 25.3%

 3–4 Symptoms 24.4%

 5–6 Symptoms 20.0%

 7–8 Symptoms 12.1%

 9–10 Symptoms 5.3%

Mean Number of ADL Difficulties (SD)∫ 1.30 (1.85)

Mean Short Physical Performance Battery Score (SD)∫ 6.84 (3.25)

Mean Life Space (SD)∫ 64.11 (24.93)

∫
The theoretical and actual ranges for these scores were the same and are as follows: ADL Difficulties: min = 0, max = 7; Short Physical

Performance Battery Score: min = 0, max = 12; Life Space Score, min = 0, max = 120.
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Table 3

Standardized Associations with Symptom Burden (as measured by the Brief Symptom Screen) before and

after Adjusting for Covariates.

Variables
Latent Factor (S.E.) Brief Symptom Screen Score (S.E)

Unadjusted^ Adjusted~ Unadjusted^ Adjusted~

Age 0.16 (0.04)** -- 0.16 (0.03)** --

Gender 0.12 (0.04)** -- 0.11 (0.03)** --

Race 0.09 (0.04)* -- 0.10 (0.03)* --

Rural 0.20 (0.04)** -- 0.17 (0.03)** --

Multimorbidity 0.33 (0.03)** -- 0.29 (0.03)** --

ADL 0.66 (0.02)** 0.59 (0.03)** 0.57 (0.02)** 0.50 (0.03)**

Life Space −0.44 (0.03)** −0.39 (0.04)** −0.39 (0.03)** −0.34 (0.03)**

Self-Rated Health 0.58 (0.03)** 0.51 (0.03)** 0.52 (0.02)** 0.45 (0.03)**

ADL at 4 years 0.41 (0.04)** 0.34 (0.64)** 0.37 (0.03)** 0.30 (0.04)**

Life Space at 4 years −0.44 (0.04)** −0.39 (0.04)** −0.40 (0.03)** −0.34 (0.04)**

S.E. Standard error

**
<0.001,

*
<0.05

^
Pearson correlation coefficients.

~
Standardized regression coefficients from a multiple linear regression controlling for age, gender, race, rural, and multimorbidity.

ADL: Activities of Daily Living;
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