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Background. Low back pain is a highly prevalent chronic condition, yet littIe is known about the disabling effects of this
common problem in older adults. This study examines the relationship between the presence and severity of low back pain and
disability in older women.

Methods. The study population was 1,002 disabIed older wornen participating in a population-based prospective study of
disablement. Key outcome measures of disability included level of difficulty and inability to perform the following daily activi
ties: light housework, shopping, walking one-quarter mile, climbing stairs, lifting, and activities of daily living (ADLs).

Results. Forty-two percent of participants reported they had low back pain for at least one month in the year before baseline.
The prevalence of severe back pain decreased rnarkedly with age (10% of those ~ 85 yr versus 23% in each of the two younger
10 yr age groups). After multivariate adjustments, women with severe back pain were 3 to 4 times more likely than other
women to have a lot of difficulty with light housework or shopping. There was also an increased likelihood of difficulty with
rnobility tasks and basic ADLs arnong those with severe back pain. No associations were found between back pain and being
unable to perform any of the daily activities studied, indicating possible differences in disablement processes Ieading to func
tional difficulties versus functional incapacity.

Conclusions. There was a strong association between back pain and functional difficulties in older women, pointing to the
need for further research using longitudinal methods.

THE role of low back pain in the process of age-associated
disablement is poorly understood. Back pain research has

largely targeted young and middle-aged populations, although
the problem is common in older adults as weIl. Prevalence esti
mates ofback pain in older adults vary widely, from 24% of
older women and 18% of older men in a study in rural Iowa
(1), up to 68% in a multisite study of fractures in older women
(2). Although the causes of back pain are infrequently ascer
tained (3), conditions known to contribute to back pain in older
adults include osteoarthritis of the facet joints, degenerative
disc disease, spinal stenosis, vertebral fractures, postural abnor
malities, and other musculoskeleial disorders. To better under
stand the long-term consequences of back pain, researchers
have focused on predictors of disability due to back pain in pri
marily working-aged adults (4,5). However, these findings can
not be generalized to older populations. Not only are the causes
ofback pain markedly different in older adults (6), the disable
ment process in aging is generally more complex and involves
multiple chronic conditions and age-related impairments.

The few longitudinal studies of disability in older adults that
have includedback pain in their listsof potentialrisk factorshave
found back pain to be an independentpredictorof disability(7,8).
Cross-sectional findings from the Studyof Osteoporotic Fractures

(SOF)showedthatbackpainwas amongthe factorsmost strongly
associatedwith impaired functionin this population of nonblack
older women,evenafteradjusting for multiplemeasuresof physi
cal performance(2). In the Iowa65+ Rural Health Study,persons
with low back pain reported limitations in physical functioning,
specifically walking, bending, and doing household chores (1).
Althoughthese studieshavebegunto describethe relationship be
tweenback pain and disability, the roleof pain severity in disable
menthas not been explored. In the presentstudy, we usedbaseline
data from the Women's Health and Aging Study (WHAS) to ex
amine the relationship between the presence and severityof low
back pain and functional statususingperformance measures and
self-reported disability.

MErnODS

The WHAS study is a prospective, population-based, 5-year
follow-up study of moderately to severely disabled older
women in the East Baltimore area of Maryland. Representing
the one-third most disabled women aged 65 years and older,
participants were eligible for the study if they reported diffi
culty in one or more functional tasks within two or more do
mains of functioning (basic self-care, upper extremity ability,
mobility, and higher functioning tasks). Women with severe
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cognitive impairment, measured by scores below 18 on the
Mini-Mental State Examination [MMSE; (9)], were excluded.
Previous studies have found that the lower cutpoint of 18 on the
MMSE improved the specificity of the test among those with
less education and in African American populations (10,11). Of
the 4,137 women who completed the in-horne screening, 1,409
were eligible and 1,002 agreed to participate in the study.
Selection and characteristics of the study participants have been
described previously (12,13). Briefly, 30% were aged 85 years
or older, 28% were black, 44% had incomes of less than
$10,000/ year, and 51% rated their health as fair or poor.

Procedures
Data for the present analysis were from the comprehensive

baseline assessment that included an interviewer-administered
battery of questions on health, functioning and demographics,
physical performance testing, nurse's physical exam, and physi
cian's questionnaire (12,13). The presence and severity oflow
back pain were assessed by the following two questions:
"During the past year, have you had pain in your lower back on
most days for at least one month?" and, "Please rate the average
pain in your back during the past month." For the latter question,
the participant was shown a card, with 0 indicating no pain and
10 indicating severe or excruciating pain. Persons were classi
fied as having back pain if they answered "yes" to the first ques
tion; the severity of their pain was based on response to the sec
ond question, a measure of recent or current pain. Low back
pain was categorized as none or mild (no pain or pain rating
0-3), moderate pain (rated 4-6), and severe pain (rated 7-10).
There were only 49 women with mild pain, and they were com
bined with the 597 women who reported no back pain.

Study outcomes included self-reported difficulty with daily
activities and performance measures of physical functioning.
Daily activities that we hypothesized would be affected by low
back pain included housework, shopping, walking, climbing
stairs, lifting, and activities of daily living (ADLs). Women were
asked to report the level of difficulty they experienced with each
of these tasks from among the following: none, little, some, or a
lot of difficulty,or unable to perform the task. The ADL variable
was based on difficulties with any of the following: bathing,
dressing, eating, transferring from bed to chair, and using the
toilet. The amount of ADL difficulty was classified as the great
est amount of difficulty reported for any one ADL. For example,
a person would be classified as having a lot of difficulty in ADLs
if they had a lot of difficulty with bathing even though they per
formed all other ADLs with no difficulty.Difficulty with bathing
or transferring were the most common ADL impairments
among the study participants (45% and 35%, respectively).

The tests of physical functioning included in this study tar
geted functional mobility (13). Usual and fast-paced gait speed
were measured by timed 4-meter walks. Chair stand time was
measured as the time required to stand five times as quickly as
possible from a straight-backed chair with arms folded across the
ehest, To determine functional reach, subjects were asked to stand
next to a wall with one arm extended at the level of the shoulder
with a closed fist, then reach as far forward as possible, keeping
the arm at shoulder level without losing their balance (14). The
measure was the difference between the starting position and the
furthest reach, the best of three trials. Maximal knee extension
and hip flexion strength were tested using a hand-held dy-

namometer (Nichols Manual Muscle Tester,Fred Sammons, Inc.,
Burr Ridge, IL), with two trials for each test of each leg. The
strength measurement was the average of the highest strength for
each leg. Overhead lifting ability was tested using a 10-pound
water-filled plasticjug. Subjects were asked to raise the jug above
their heads while in a seated position. The test was scored hierar
chically from 0 to 3 as folIows: 0 = unable to lift > 1 inch; 1 = un
able to lift to eye level; 2 =lifted to eye level; 3 =lifted over head.

Three tests of standing balance included: standing with feet
touching side-by-side; semi-tandem stand, with the side of the
heel of one foot touching the side of the big toe of the other
foot; and full tandem stand, with the heel of one foot touching
the toes of the other foot. Each stand was conducted for up to
10 seconds. Balance was scored hierarchically from 0 to 7, with
ofor not able to stand unassisted, 1 for standing unassisted but
unable to hold the side-by-side position, and subsequent scores
of 2 to 7 for times of 1-9 seconds or lOseconds for each pro
gressively more difficult stand. A score of 7 was given for those
who performed each stand for 10 seconds. This summary bal
ance scale was found to be strongly associated with age and
disability level in the WHAS participants (15).

Demographie and health behavior information were obtained
during the in-horne screening and baseline interviews. Body
mass index (BMI) was calculated as measured weight (kg) di
vided by height in squared meters, each measured during the
home-based physical assessment. For a surrogate measure of
change in height, we computed the difference between measured
and imputed height, or expected height based on measured knee
height. Imputed height was calculated using the formula devel
oped by Chumlea and colleagues (16): 84.88 + 1.83 (knee height)
- 0.24 (age). Depressive symptomatology was measured using
the Geriatrie Depression Scale (17), with a cutpoint of 10 or
greater for mild to high levels of depressive symptoms.
Ascertainment of 17 major chronic conditions was conducted
with complex algorithms using information from a variety of
sources, including self-report information, nurse exam, physician
questionnaire, and medical records (12). For example, symp
tomatic knee osteoarthritis (OA) was confumed using adecision
tree based on the following: self-reported knee pain, report of
knee surgery, physician report of knee OA, moming joint stiff
ness, presence of osteophytes on radiograph, and crepitus or bony
enlargement on exam. The number of confumed medical condi
tions was tallied to create a summary disease score.

Statistical Analysis
Subjects were described by demographic and health charac

teristics according to levels of back pain. Chi-square tests for
between-group differences were used to compare proportions
across pain groups. The associations between several risk fac
tors and back pain severity were determined using tests for lin
ear trend (1 degree of freedom; df). Physical performance test
scores were presented as least-squares means and standard er
rors, adjusted for age, weight, and height, according to pain
severity level. Student's t tests were used to compare the physi
cal performance means of those with moderate or severe back
pain to those with none or mild pain. Tests for linear trend (ldf)
were used to determine if there was a linear relationship in the
performance test means across back pain levels.

Polychotomous logistic regression modeling (CATMOD
Procedure, SAS version 6.11) was used to determine odds ra-
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tios (ORs) and 95% confidence intervals (CIs) for severe back
pain as a predictor of the four-category functional difficulty
variable (no difficulty,little or some difficulty,a lot of difficulty,
unable to perform task). Because there was no significant asso
ciation between moderate back pain and functional difficulty
outcomes, it was not included as aseparate predictor in the
modeling. Education was not found to be associated with dis
ability in the multivariate models and did not alter the odds ra
tios for severe pain; therefore it was removed from the models.
An indicator variable for missing data was added to the models
for any variable with missing information for at least 5% of
participants (BMI, knee strength, gait speed, lifting test).

To understand the additional disabling effects of low back
pain in women with symptomatic knee OA (37% of our popu
lation) versus those without symptomatic knee GA, we con
ducted a stratified analysis using the polychotomous modeling
approaches described above to determine the relationship of
back pain and functional difficulty according to the presence of
knee GA. In the nonstratified model, tests for interaction were
also performed for back pain and knee GA in relationship to
functional difficulties.

RESULTS

Among the disabled women in this study, 42% reported hav
ing had low back pain lasting at least one month in the year be
fore their baseline interview. Severe low back pain was reported
by 19% of the women. There were markedly fewer women
with severe back pain in the oldest age group (those aged 85
and older), compared to the younger groups (10% of the oldest
women vs 23% in each of the two younger age groups).
Prevalent medical conditions of the back assessed at baseline
included disc disease (8% of all participants), spinal stenosis
(2.8%), and self-reported vertebral fractures (5%).

Well-established risk factors for disability were examined
across levels of back pain severity (Table 1). Inaddition to age
differences described above, women with more severe pain had
fewer years of formal education, were more likely to be obese,
had poorer self-rated health, and more depressive symptoms.
There was no evidence that more severe pain was associated
with shorter stature than would be expected based on knee
height. There were significant trends for higher prevalence of
musculoskeletal conditions with increasing pain severity,
specifically for osteoarthritis of the knee and hip, disc disease,
and spinal stenosis.

Severity of back pain was associated with poorer perfor
mance in several physical performance measures. Adjusted for
age, weight, and height, usual-paced gait speed and chair stand
times were slower in women with severe pain compared to their
counterparts with none or mild back pain (Table 2). Similarly,
knee extension and hip flexion strength and ability to lift 10
pounds were lower in women with severe back pain compared
to those with none or mild pain. Although functional reach and
fast-paced gait speed were somewhat less in women with se
vere back pain, the differences across severity levels were not
significant. Balance test performance was not associated with
level of back pain.

Sixteen percent (n =157) of the women identified back pain
as the major condition, from a list of 21 health problems, con
tributing to difficulties in at least one ADL or mobility task.
There was a strong relationship between the presence of severe

Table 1. Characteristics and Musculoskeletal Conditions
of Participants According to Level of Back Pain(Percentage)

None or Moderate Severe

MildPain Pain Pain
Charaeteristic (n =646) (n =162) (n =193)

Age

65-74 34.5% 46.9% 46.1%
75-84 30.8 25.9 36.3
~85 34.7 27.2 17.6***

High sehool graduate 38.6 35.2 24.9**

Blaekraee 28.5 22.2 33.2

BMI (kg/rn 2)t

<21.44 14.4 13.3 7.7
21.44-31.58 63.6 60.2 52.2
>31.58 22.0 26.5 40.1 ***

Height change (ern, mean):j: ~.95 -1.68 -1.19

Fair/poor self-rated health 44.3 57.5 70.5***

Blocks walked in past week: > 7 29.2 27.6 23.6

Current smoker 11.2 13.0 11.4

Depressive symptoms§ 27.6 39.1 38.9***

Osteoarthritis of knee 31.6 36.4 53.4***

Osteoarthritis of hip 5.0 12.4 13.5***

Disc disease or spinal stenosis 5.9 16.1 18.1***

Vertebral fracturell 4.2 7.6 4.2

Rheumatoid arthritis 2.8 4.3 3.1

Heart disease] 28.0 33.3 35.2

tCutpoints for BMI, based on lowest 15th and highest 85th percentiles, de
rived from representative similarly aged national population samples (35).

:j:Height change eomputed as differenee between current height and imputed
adult based on knee height in 898 women with complete height data (16).

§Seore ~ 10 on the Geriatrie Depression Seale (17).

IlSelf-reportof past spine x-ray and diagnosis of compression fraeture by doctor.

<j[Confumed history of angina, myocardial infaretion, or eongestive heart failure.

**p< .01; ***p < .001; chi-square test for linear trend (1 df).

back pain and difficulty performing a number of functional
tasks. Women with severeback pain had a three- to nearly four
fold increased likelihood of having a lot of difficulty with light
housework or shopping than other women after adjusting for
age, BMI, race, self-rated health, knee and hip GA, and number
of chronic conditions (Table 3). Women with severe back pain
were about twice as likely as other women to report a lot of dif
ficulty with stair climbing, walking two to three blocks, lifting
10 pounds, and activities of daily living. Additional adjustment
for knee extension strength, gait speed, and test score for lifting
10 pounds did not materially change the findings (Table 3,
Model 2). Similarly, controlling for pain in the hips, knees,
hands, or feet also did not alter the results (data not shown).
There was no consistent evidence of an association between se
vere back pain and being unable to perform functional activities
or having little or some difficulty with these tasks.

Twice as many women with symptomatic knee osteoarthritis
reported having severe back pain compared to other women
(28% vs 14%). Among women with symptomatic knee GA,
those who reported severe back pain had approximately five
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Table2. AdjustedMeans and StandardErrorst of PhysicalPerformanceTestsAccordingto Levelof Back Pain

None or Mild Pain Moderate Pain Severe Pain

Performance Testt Mean±SE Mean±SE Mean±SE Trend (p value)

Fast pace gait speed (rn/sec) (n =977) 0.85 ±0.02 0.85 ±0.03 0.79 ±0.03 .10
Usual pace gait speed (rn/sec) (n =950) 0.59 ±0.01 0.57 ±0.02 0.55 ±0.02* .02
Balance test score (n =1001) 4.57 ±0.07 4.77 ±0.14 4.57 ±0.13 .75
Chair stand time (sec) (n =710) 15.0 ± 0.21 15.7 ±0.42 16.0 ± 0.39* .02
Knee extension strength (kg) (n =844)§ 12.3 ±0.19 11.4 ± 0.38* 11.3 ±0.35* .006
Hip flexion strength (kg) (n =819)§ 10.8 ±0.20 10.1 ±0.40 9.6 ±0.36*** .004
Lifting 10 Ib. weight (score) (n =976)11 2.17 ±0.04 2.02±0.07 1.97 ±0.07* .006
Functional reach (ern) (n =639) 21.3 ±0.40 20.0 ± 0.79 20.4 ±0.76 .16

[Means adjusted for age, weight, and height.
tThere were no significant differences in the proportions who were or were not able to complete the performance measures across pain levels.
§Knee strength and hip strength are calculated as the average of the maximal strength of both legs.
IlLiftinga 10 Ib. jug, scored as folIows: 0 =unable to lift> 1 inch; I =unable to life to eye level; 2 =lifted to eye level; 3 =lifted over head.
*p< .05; **p < .01; ttest for differences between means ofmoderate or severe pain groups compared to none or mild pain groups.

Table3.AdjustedOdds Ratiosfor Littleor Some Difficulty, a Lot of
Difficulty, and InabilityToPerformFunctional Activitiesfor Those

WithSevereBack PainVersus ThoseWithoutSevereBack Pain

Model 1* Mode12t
Odds Ratio Odds Ratio

Functional Outcomes (95% CI) (95% CI)

Light housework (vs no difficulty)

Little or some difficulty 1.25 (0.78 - 2.00) 1.16 (0.72 - 1.88)
A lot of difficulty 3.13 (1.54-6.37) 3.07 (1.50 - 6.27)

Unable to perform 0.94 (0.54 - 1.66) 0.81 (0.44 - 1.50)

Shopping (vs no difficulty)

Little or some difficulty 0.93 (0.52 - 1.66) 0.92 (0.51 - 1.65)
A lot of difficulty 3.84 (1.95 - 7.58) 4.42 (2.18 - 8.97)
Unable to perform 1.22 (0.81- 1.84) 1.18 (0.75 - 1.87)

Walk 1/4 mile (vs no difficulty)

Little or some difficulty 0.95 (0.58 - 1.56) 0.94 (0.56 - 1.57)
A lot of difficulty 1.82 (1.10 - 3.00) 1.81 (1.08 -3.04)
Unable to perform 1.11 (0.67 - 1.86) 1.04 (0.59 - 1.83)

Climb 10 steps (no difficulty)

Little or some difficulty 0.99 (0.64 -1.53) 0.97 (0.63 - 1.51)
A lot of difficulty 1.71 (1.07 - 2.72) 1.76 (1.08 - 2.86)
Unable to perform 1.33 (0.77 - 2.28) 1.34 (0.74 - 2.42)

Lift< 10 Ibs. (vs no difficulty)

Little or some difficulty 1.45 (0.94 - 2.24) 1.44 (0.93 - 2.24)
A lot of difficulty 2.29 (1.34 - 3.91) 2.24 (1.31 - 3.86)
Unable to perform 1.47 (0.90 - 2.40) 1.38 (0.83 - 2.30)

Activities of daily living (vs no difficulty)
Litt1eor some difficulty 1.44 (0.93 - 2.24) 1.44 (0.92 - 2.24)
A lot of difficulty 2.72 (1.61 - 4.58) 2.72 (1.60-4.61)
Unable to perform 1.53 (0.94 - 2.49) 1.44 (0.85 - 2.45)

*Odds ratios and 95% confidence intervals (CI) from polychotomous logis
tic regression models in which each of the levels of difficulty with functional
aetivity was compared to the no-difficulty group. Model 1 was adjusted for age,
race, body mass index, self-rated health, confirmed knee or hip osteoarthritis,
and number of confirmed chronic diseases.

tMode12: Odds ratios adjusted for all variables in Modell and the follow
ing performance measures: knee extension strength, usual pace gait speed, and
ability to lift 10 pounds above head.

times the likelihood for having a lot of difficulty with shopping
and light housework, compared to wornen without severe pain
(Table 4). The disabling effects of low back pain on shopping

Table4.AdjustedOddsRatios for a Lot of Difficulty
With Functional Activities Among ThoseWithSevereBack Pain

Versus ThoseWithoutSeverePainAccordingto the Presence
of Symptomatic Knee Osteoarthritis

Severe No-Moderate Adjusted
BackPain BackPain Odds Ratio

Functional Difficulty % difficultyj % difficultyt (95% CI)t

Knee Osteoarthritis (n =366)
Light housework 10.9 2.2 4.61 (1.37 - 15.47)

Shopping 17.9 3.3 5.36 (1.79 - 16.11)
Walking 1/4 mile 58.0 29.0 3.26 (1.43 -7.41)*

Climbing stairs 38.1 21.5 2.54 (1.30 - 4.96)
Activities of daily living 42.0 17.0 3.34 (1.59 - 7.00)

No Knee Osteoarthritis (n =636)

Light housework 8.6 3.6 2.58 (0.99 - 6.73)
Shopping 14.5 4.6 3.03 (1.23 - 7.46)
Walking 1/4 mile 27.5 19.2 1.23 (0.62 - 2.46)
Climbing stairs 21.1 12.0 1.39 (0.70 - 2.77)
Activities of daily living 14.9 10.3 1.91 (0.83 -4.38)

[Percent with a lot of difficulty among those with none to any difficulty, ex
cluding those unable to perform task.

tAdjusted odds ratios from polychotomous logistic regression model ad
justed for age, race, body mass index, self-rated health, and number of con
firmed chronic diseases.

*p< .05; test for back pain-knee osteoarthritis interaction.

and housework were also evident in women without knee OA
but to a lesser extent (adjusted OR =2.58 and 3.03, respec
tively). In the mobility functions (walking and stair clirnbing),
low back pain was associated with a lot of difficulty only when
knee OA was present (adjusted OR =3.26 and 2.54, respec
tively). The interactive effects of severe back pain and arthritis
were statistically significant only for walking difficulty. Women
with knee OA were more than three times as likely to have
ADL difficulty if they reported severe back pain compared to
those without severe back pain. A weaker association (adjusted
OR = 1.91) was observed in women without knee OA, but the
confidence limits included 1. Moderate back pain was not
found to be associated with functional difficulties (data not
shown). The stratified analysis was rerun with stratification
based on the presence of knee or hip OA, and the results were
very similar to the above findings (data not shown).
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DISCUSSION

Our findings demonstrate a strong independent relationship
between severe low back pain and functional difficulty in older
women. The association was independent of multiple factors
that are known to be related to disability, including other dis
abling chronic arthritic conditions, performance measures of
strength and function, as well as other musculoskeletal pain.
Our results also demonstrate the importance of distinguishing
between having difficulty with daily tasks versus being unable
to perform functional tasks. We did not find severe back pain to
be associated with the latter. Considering that nearly one fifth
of the women in our study reported having severe low back pain
lasting at least one month in the previous year, these findings
reveal the serious impact of low back pain on the daily func
tioning of older women.

The prevalence of back pain in the previous year in the dis
abled population we studied (42%) was higher than some pre
vious reports on groups of older women including the Hawaii
Osteoporosis Study (33%) and the lowa study (1,18) mentioned
earlier (24%). However, the SOF study found that 68% of9,700
women they studied in four regions of the United States re
ported having back pain in the previous year (2). Using data
from NHANES I (1971-1975), investigators reported that 48%
of women aged 65 to 74 reported having neck or back pain last
ing at least one month (19). Differences in the age distributions
of these over-65 study groups or in the phrasing of the back
pain questions may contribute to variations in prevalence.
Although our study included only disabled women, the high
prevalence of this chronic condition was not inconsistent with
other studies in showing that back pain is a very common prob
lem for older women.

It is clear from the findings that the relationship between
back pain and functional difficulty was independent of decre
ments in physical performance such as strength and gait speed.
This independent association between back pain and disability
in women aged 65 and older has been reported previously in a
study of disability risk factors (2). IRtheir population of gener
ally healthier and younger wornen, Ensrud and colleagues (2)
found that report of any back pain in the previous 12 rnonths
was associated with a 66% increased likelihood of any diffi
culty in performing three or more mobility tasks or instrumen
tal ADLs after adjusting for multiple risk factors including mea
sures of strength and gait. Pain severity and specific disability
outcomes were not explored in that study. In a cohort of
Japanese American women aged 55 to 93 living in Hawaii,
severity of back pain in the previous year was associated with
ADL difficulties (18). However, in contrast to our own findings,
walking and stair-climbing difficulties were not associated with
back pain in these women, who were also generally healthier
than women in the WHAS. Low back pain in persons over age
65 in Finland was associated with modest increases in risk for
any ADL and IADL difficulties, including being unable to per
form, after adjusting for multiple health and demographic fac
tors (20). Similar to our own findings, when these investigators
looked separately at risk for being unable to perform daily ac
tivities, no back pain association was found after adjusting for
comorbid conditions. There were no adjustments for functional
performance in either the Hawaii or Finnish studies. The pre
ponderance of the evidence demonstrating a strong association
between back pain and functional difficulties from these cross-

sectional studies points to the need for longitudinal research to
determine the causal impact of chronic low back pain on dis
ability in older adults.

The notable differences in the relationship between severe
pain and difficulty versus pain and the inability to perform daily
tasks are important to consider. One explanation for these seem
ingly contradictory findings is that the pathologies leading to
functional difficulties may differ from those leading to incapac
ity. In an analysis not presented in this article, women in the
WHAS who were unable to perform daily living or mobility
tasks were more likely to be older and have heart failure, stroke,
or diabetes compared to women who reported difficulty with the
same tasks (unpublished data, WHAS baseline). Altematively,
women who reported having a lot of difficulty were more likely
to have knee OA. Although these findings were cross-sectional,
they support the hypothesis that the causes of even substantial
functional difficulty may be distinct from causes of inability to
perform daily tasks. Indeed, back pain may lead to substantial
difficulty in doing usual activities, but it is probably uncommon
for back pain to completely prevent the performance of these
basic activities. Another factor that may contribute to our dis
parate findings is that once an individual has become totally dis
abled, regardless of whether it is related entirely or in part to
back pain, the pain may subside due to lack of movement (21).

Our study also showed detrimental effects of low back pain
on lower extremity strength and gait speed. In older adults, back
muscle strength is reduced in chronic low back pain (22), and
lower spine impairment (tendemess, deformity, or limited mo
tion) has been found to be associated with slower gait speed
(23). However, there is very little previous research examining
the association between back pain and other measures of func
tional performance in older adults. In considering the pathway
from pathology and impairment to disability described by Nagi
(24), the results suggest a complex process through which
chronic low back pain contributes to functional impairments
(loss of strength and difficulty lifting a lO-poundweight) and
functionallimitations (slowed gait speed and repeated chair
stands), and, independent of these impairments, also contributes
to disability (mobility, daily activities, and basic self-care). A hy
pothetical model describing this trajectory is shown in Figure 1.
Although we lacked information on trunk muscle strength, the
physical performance measure most proximal to back pain in
the disability pathway, we had other strength measures that
showed intermediate effects on the pathway to disability.
Moderate back pain was not associated with substantial func
tional difficulty in our participants; however, there was evidence
that moderate pain did limit physical performance, suggesting
another intermediate factor in the disability pathway. Further re
search using longitudinal data can examine the relationships in
the proposed model and lead to an understanding of the com
plex influences of pain in the development of disability.

Another critical consideration in disentangling causes of dis
ability is the role of comorbid conditions. Because knee OA
was much more common in women with severe back pain and
because knee OA is the most prevalent disabling disease in
older women (25,26), it was important to examine the com
bined impact of these two conditions on disablement. In our
study, the association between severe back pain and difficulty
with each of five functional activities was notably stronger (1.5
to 2 times higher) in women with symptomatic knee OA. Fifty-
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Disability
Self-reported
difficulty with
dailyactivities

Functional
Limitations

Walking speed;
Chairstands

Impairments
Muscle strength:

-. trunk, leg, hip;
Lifting 10 Ib.

weight

L....---------I Severe Back Pain , J
Figure 1.A hypothetical model showing the influence of10w back pain on the development of disability in older adults.

eight percent of the women with both symptomatic knee GA
and severe back pain reported having a lot of difficulty walking
one-quarter mile compared with fewer than 30% of women
with either condition alone, and 19% of those with neither prob
lem. Similar to our own findings, a previous study of rheuma
tology clinic patients reported that disability was much more
common in persons with both back pain and knee GA com
pared to those with knee GA alone (27). In that study, 55% of
the patients with knee GA reported current back pain, com
pared to 44% in our study. Among those with both back pain
and knee GA, 83% reported severe disability measured by the
Health Assessment Questionnaire (HAQ score ~ 2), compared
to only 17% of those with knee GA without back pain.
Although these study findings were derived from cross-sec
tional data and would need to be confirmed longitudinally, the
combined impact of these very common conditions on the
prevalence of disability in older women may befar greater than
previously considered. The importance of preventing and effec
tively treating these conditions cannot be understated. Use of
available treatments such as simple analgesics, physical ther
apy, weight control, patient education, and exercise (28) for
both conditions could potentially lead to substantial reductions
in functionallosses and their sequelae, including further dis
ability, institutionalization, and death (29-32).

As mentioned above, an important limitation of this study
was that it is cross-sectional and thus limited to detecting asso
ciations rather than identifying predictors. It is possible that
women with more mobility difficulties had more back pain be
cause of their disability, However, as we hypothesize, previous
research on pain in disabled adults suggests that the reverse is
the more common scenario (33). Ultimately, longitudinal data
will better address questions on the causal relationship between
back pain and disability. Another limitation was that the study
subjects were from a sampIe of disabled women and, as a re
sult, our findings can only be generalized to this population.
However, this population afforded us a view across the spec
trum of moderate to severe disablement, thus giving us greater
statistical power to evaluate the pain severity and disability rela
tionship. We lacked information on recency of vertebral frac
tures, which have been shown to be associated with back pain
(18). In addition, vertebral fractures were assessed by self-re
port rather than radiographs, which would have been necessary

to detect undiagnosed vertebral deformities. Better ascertain
ment of vertebral fractures might have provitled additional in
sights about the pathway leading to back pain and then to dis
ability in older women.

Back pain may be one more in a complex network of factors,
including other chronic conditions, health behaviors, and per
sonal, social, and environmental characteristics, that contribute
to the development of disability in older people. Although med
ical management of chronic back pain is an ongoing challenge
for clinicians and patients, successful treatment could have a
substantial impact on reducing disability. Research into the de
velopment of disability has shown that, with advancing age, the
onset of severe disablement is more and more the culmination
of a progressive process rather than the sudden occurrence of a
catastrophic disablement (34). Greater attention to the disabling
features of low back pain in older adults is warranted.

ACKNOWLEDGMENT

Address correspondence and requests for reprints to Dr. Suzanne Leveille,
National Institute on Aging, Gateway Building, Suite 3C-309, 7201 Wisconsin
Avenue, Bethesda, MD 20892. E-mail: leveills@exmur.nia.nih.gov

REFERENCES

I. Lavsky-Shulan M, Wallace RB, Kohout FJ, Lemke M, Morris MC, Smith
IM. Prevalence and functional correlates of low back pain in the elderly:
the Iowa 65+ Rural Health Study. J Am GeriatrSoc. 1985;33:23-28.

2. Ensrud KE, Nevitt MC, Yunis C, et al. Correlates of impaired function in
older women. J Am GeriatrSoc. 1994;42:481-489.

3. Kelsey JL, Golden AL, Mundt DJ. Low back painlprolapsed lumbar inter
vertebral disc, RheumDis ClinNorthAm. 1990; 16:699-716.

4. Dionne CE, Koepsell ID, Von Korff M, Deyo RA, Barlow WE, Check
oway H. Predicting long-term functional limitations among back pain pa
tients in primary care settings. J Clin Epidemiol. 1997;50:31-43.

5. Cats-Baril WL, Frymoyer JW. Identifying patients at risk of becoming
disabled because of low-back pain. The Vermont Rehabilitation
Engineering Center predictive model. Spine. 1991; 16:605-607.

6. Borenstein DG, Burton JR. Lumbar spine disease in the elderly. J Am
GeriatrSoc.1993;41:167-175.

7. Guralnik JM, Kaplan GA. Predictors ofhealthy aging: prospective evidence
from the Alameda County Study. Am J PublicHealth. 1989;79:703-708.

8. Pinsky JL, Branch LG, Jette AM, et al. Frarningham Disability Study: rela
tionship of disability to cardiovascular risk factors among persons free of
diagnosed cardiovascular disease. Am J Epidemiol. 1985;122:644-656.

9. Folstein MF, Folstein SE, McHugh PR. "Mini-Mental Stare": a practical
method for grading the cognitive state of patients for the clinician. J
PsychiatrRes. 1975;12: 189-198.

D
ow

nloaded from
 https://academ

ic.oup.com
/biom

edgerontology/article/54/10/M
487/594963 by guest on 20 April 2024



BACK PAIN AND DISABILITY M493

10. Anthony JC, LeResche L, Unaiza N, Von KorffM, Folstein ME Limits of
the "Mini-Mental State" as a screening test for dementia and delirium
among hospital patients. PsyeholMed. 1982;12:397-408.

11. Murden RA, McRae TD, Kaner S, Buckman ME. Mini-Mental State
Exam scores vary with education in blacks and whites. J Am GeriatrSoc.
1991;39:149-155.

12. Guralnik 1M, Fried Lp, Simonsick EM, Kasper ID, Lafferty ME, eds. The
Women 's Health and Aging Study: Health and Soeial Charaeteristies of
OlderWomen WithDisability. Bethesda, MD: National Institute on Aging,
NllI publication 95-4009; 1995. (FuB text available at www.nih.gov/nia/
edb/whasbookltitle.htm)

13. Simonsick EM, Maffeo CE, Rogers SK, et al. Methodology and feasibil
ity of a home-based examination in disabled older women: The Women's
Health andAging Study. J GerontolMed Sei. 1997;52:M264-M274.

14. Duncan PW, Weiner DK, Chandler J, et al. Functional reach: a new c1ini
cal measure ofbalance. J GerontolMed Sei. 1990;45:MI92-MI97.

15. Ferrucci L, Kittner SJ, Corti MC, Guralnik JM. Neurological conditions.
In: Guralnik JM, Fried LP, Simonsick EM, Kasper ID, Lafferty ME, eds.
The Women'sHealth and Aging Study: Health and Soeial Charaeteristies
of Older Women With Disability. Bethesda, MD: National Institute on
Aging, NllI publication 95-4009. 1995:140-145. (FuB text available at
www.nih.gov/nia/edb/whasbook/title.htm).

16. Chumlea WC, Roche AP, Steinbaugh ML. Estimating stature from knee
heightforpersons 6Oto 90 years ofage. J Am GeriatrSoc. 1985;33:116-120.

17. Yesavage JA, Brink TL, Rose TL, et al. Development and validation of a
geriatric depression screening scale: a preliminary report. J PsyehiatrRes.
1983;17:37-49.

18. Huang C, Ross PD, Wasnich RD. Vertebral fractures and other predictors
of back pain among older women. J Bone MinerRes. 1996;11:1026-1032.

19. Van Nostrand JF, Furner SE, Suzman R. Health data on older Americans:
United States, 1992. NCHS VitalHealth Stat. [3]. No. 27,1993.

20. Makela M, Heliovaara M, Sievers K, Knekt P, Maatela J, Aromaa A.
Musculoskeletal disorders as determinants of disability in Finns aged 30
years or more. J Clin Epidemiol. 1993;46:549-559.

21. Bergstrom G, Bjelle A, Sorenson LB, Sundh V, Svanborg A. Prevalence of
symptoms and signs of joint impairment at age 79. ScandJ Rehabil Med.
1985;17: 173-182.

22. Holmes B, Leggett S, Mooney V, Nichols J, Negri S, Hoeyberghs A.
Comparison of female geriatric lumbar-extension strength: Asymptotic
versus chronic low back pain patients and their response to active rehabili
tation. J SpinalDisord. 1996;9: 17-22.

23. Gibbs J, Hughes S, Dunlop D, Edelman P, Singer R, Chang R. Joint
impairment and ambulation in the elderly. J Am Geriatr Soe. 1993;
41:1205-1211.

24. Nagi SZ. Some conceptual issues in disability and rehabilitation. In:
Sussman MB, ed. Soeiology and Rehabilitation. Washington, DC:
American Sociological Association; 1965: 100-113.

25. Slemenda Cw. The epidemiology of osteoarthritis of the knee. Curr Op
Rheum. 1992;4:546-551.

26. Guccione AA, Felson DT, Anderson JJ, et al. The effects of specific medi
cal conditions on the functional limitations of elders in the Frarningham
Study. Am J Publie Health. 1994;84:351-358.

27. Wolfe F, Hawley DJ, Peloso PM, Wilson K, Anderson 1. Back pain in os
teoarthritis of the knee. Arthr CareRes. 1996;9:376-383.

28. Roux EB, Vischer TL, Brisson PM. Medical approach to low back pain.
Balliere'sClin Rheumatol. 1992;6:607-627.

29. Boult C, Altmann M, Gilbertson D, Yu C, Kane RL. Decreasing disability
in the 21st century: the future effects of controlling six fatal and nonfatal
conditions. Am J Publie Health. 1996;86: 1388-1393.

30. Guralnik 1M, Simonsick EM, Ferrucci L, et al. A short physical perfor
mance battery assessing lower extremity function: association with self
reported disability and prediction of mortality and nursing horne admis
sion. J GerontolMed Sei. 1994;49:M85-M94.

31. Brock DB, Lernke JH, Branch LG, Evans DA, Berkrnan LE Mortality
and physical functioning in epidemiologic studies of three older popula
tions. J Aging Soe Pol. 1994;6:21-37.

32. Laukkanen P, Heikkinen E, Kauppinen M. Musc1e strength and mobility
as predictors of survival in 75-84-year-old people. Age Ageing. 1995;24:
468-473.

33. Astin M, Lawton D, Hirst M. The prevalence of pain in a disabled popula
tion. Soe Sei Med. 1996;1457-1464.

34. Ferrucci L, Guralnik 1M, Simonsick E, Salive ME, Corti C, Langlois 1.
Progressive versus catastrophic disability: a longitudinal view of the dis
ablement process. J GerontolMed Sei. 1996;51A:MI23-M130.

35. Must A, Dallal GE, Dietz WH. Reference data for obesity: 85th and 95th
percentiles ofbody mass index (wt/ht/) and triceps skinfold thickness. Am
J ClinNutr. 1991;53:839-846.

ReeeivedMay 7, 1998
Aeeepted Oetober1,1998

D
ow

nloaded from
 https://academ

ic.oup.com
/biom

edgerontology/article/54/10/M
487/594963 by guest on 20 April 2024




