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Background

Pain overlooked as potential cause of falls in 
epidemiological studies

Self-reported arthritis is indicator for 
musculoskeletal pain

Self-reported arthritis: inconsistent findings 
re: falls risk in older populations.

Conceptual challenges in studying pain in 
older adults



Research Question

Does chronic musculoskeletal pain lead 
to falls in older disabled women?



ACR Definition of Widespread Pain

All of the following must be present:

Pain in the left side of body, right side 
of body, above the waist, below the 
waist.    In addition, axial skeletal pain 
(back or chest) must be present.
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Women’s Health & Aging Study

Participants: 1002 women aged 65-101, 
from East Baltimore Area 

Eligibility: Difficulty in > 2 of 4 domains 
of functioning;  MMSE  > 18

Design: 3-year Longitudinal Follow-up 
In-Home Interviews and Nurse 
Exams every 6 months 



• 75% reported having pain on most 
days for at least 1 month in past year

• Women who had pain, often had pain 
in several sites

• Pain in specific sites associated with 
severe difficulty with daily activity

WHAS Baseline Pain Findings



Widespread Musculoskeletal Pain:

Back/ Chest
Hand/Wrist

Hip/Knee/Foot



Prevalence of musculoskeletal pain according 
to age in disabled older women
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Classifying Pain Severity:

Visual Analog Scale (0 – 10)

Mild: 1-3,  Moderate: 4-6,  Severe: 7-10

Exclusions:

Anginal chest pain,  Cancer pain

Categories:    Widespread pain 
Lower extremity mod./ severe 
Other MSK pain
No pain



Assessment of Falls:

Number of falls reported in home 
interview every 6 mos. x 3 yrs

Recurrent falls: 2+ falls in 6 months



Pain Constellations (revised):

1. None or Mild Pain in 1 Joint Area

2. Other Pain 

3. Moderate or Severe Lower Extremity Pain

4. Widespread Pain: in 3 Skeletal Regions 
with Moderate Pain in > 1 Joint Area
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Risk for falls according to baseline pain

* Survival analysis models adj. for age, race, fair/ poor health, education, 
BMI, chronic diseases, prior falls, MMSE, meds, gait speed, balance

OR (95% C.I.               OR (95% C.I.)

Other pain         1.4 (1.0-1.8)          1.5 (1.0 - 2.4)

LE pain              1.3 (0.97-1.7)        1.4 (0.9 - 2.0) 

Widespread       1.7 (1.3-2.2)          1.7 (1.1 - 2.5)

Any falls             Recurrent falls

No pain              1.0                         1.0

Leveille et al, J Am Geriatr Soc, 2002
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Next Steps…

To study pain as a risk factor for falls in the 
general population of older adults…
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MOBILIZEMOBILIZE Boston StudyBoston Study

Epidemiology 
Core

Data Management &
Analysis Core

Project 1
Cerebrovascular 
Mechanisms of 
Falls in Old Age

Project 2
Enhancing Balance 
in Elders Who Fall

Project 3
Musculoskeletal 
Pain in an Older 

Population



Cohort Eligibility CriteriaCohort Eligibility Criteria
InclusionInclusion

•• Age >Age >70 years70 years
•• Able to understand and communicate in Able to understand and communicate in 

EnglishEnglish
•• Plans to be in area next two yearsPlans to be in area next two years
•• Able to walk 20 feet with or without Able to walk 20 feet with or without 

walkerwalker
ExclusionExclusion

•• Terminal diseaseTerminal disease
•• Mini mental status score <18Mini mental status score <18



CSR Contacts
5655 Households 

Age Eligible Persons
N = 4320

Eligible at CSR Screen
N = 2383

CSR Referral to HSL 
MOBILIZE Boston 

N = 1616

Home Visit Complete
N = 812

Clinic Visit Complete
N = 763

Recruitment and Enrollment as of Jan. 2008Recruitment and Enrollment as of Jan. 2008Recruitment and Enrollment as of Jan. 2008

Estimated response rate
is 55% of eligible persons

CSR= Center for Survey Research
HSL= Hebrew Senior Life



Data CollectionData Collection
•• Baseline and 18Baseline and 18--month home and clinic visitsmonth home and clinic visits

•• Monthly falls calendar postcardsMonthly falls calendar postcards

•• Measurement of pain, physical disability, depression, Measurement of pain, physical disability, depression, 
diseases, medications, pain management, cognitive diseases, medications, pain management, cognitive 
function, social support, and home environment  function, social support, and home environment  

•• Nurse exam includes physical performance, muscle Nurse exam includes physical performance, muscle 
strength, musculoskeletal assessment, ht/wt, strength, musculoskeletal assessment, ht/wt, 
phlebotomy, transcranial doppler studies, etc. phlebotomy, transcranial doppler studies, etc. 



Monthly Falls AscertainmentMonthly Falls Ascertainment
DEFINITION:  Any event in which an DEFINITION:  Any event in which an 
individual falls down and comes to rest on individual falls down and comes to rest on 
a floor or other surfacea floor or other surface

•• Calendar diary Calendar diary -- postcardpostcard
•• Phone questionnaire for each fall eventPhone questionnaire for each fall event
•• Telephone follow up for nonTelephone follow up for non--returned returned 

calendar diaries calendar diaries 



WHAS Musculoskeletal Joint Pain 
Assessment:

Back/ Chest

Hand/Wrist

Hip/Knee/Foot

Shoulder



Widespread Musculoskeletal Pain: 
McGill Pain Map

ACR Definition of Widespread Pain: 
Pain in the left side of body, right 
side of body, above the waist, below 
the waist;  and axial skeletal pain 
(back or chest).



Brief Pain Inventory: Severity Subscale

“I am going to ask you about pain that you have today that 
you have experienced for more than just a week or 2.”

Sum of Pain Ratings, 0 -10:
Pain at its worst in the last week 
Pain at its least
Pain on average
Pain now



Preliminary Data:

The First Year of Follow-up

The MOBILIZE Boston Study



Pathology 
Leading 
to  Pain

PAIN
Severity,
Location,

Types

FUNCTION
Falls and 
Disability

Physical Impairments, 
Functional Limitations

Pain Management: pharm, 
non-pharm; coping skills; 

patient-provider relationship

Fall Risk factors:
Psychological, social, 
environmental factors

Conceptual Model of Pain as a Cause of 
Falls and Disability



Prevalence of pain according to age group, 
MBS first 600 participants

24

27

23

16

20

19

35

36

40

25

17

17

0% 50% 100%

85+

75-84

65-74
No pain

1 site pain

Multisite pain

Widespread

AGE

Pe
rc

en
t



Baseline demographics according to pain categories, first 
600 participants, MOBILIZE Boston Study

No No 
PainPain

N=151N=151

Single site Single site 
painpain

N=116N=116

Multisite Multisite 
painpain

N=224N=224

Widespread Widespread 
painpain

N=109 N=109 

Female %Female % 5858 6060 6767 71*71*
White  %White  %
BlackBlack
OtherOther

7979
1717

44

8080
1515

55

7878
1616

66

7373
2020

77
<<H.SH.S. . educeduc %%
>>H.S. H.S. educeduc
Coll. Grad.Coll. Grad.

77
4141
5252

88
4444
4848

1111
4747
4242

2020
4343
37*37*

*chi*chi--square test for trend (1 square test for trend (1 d.fd.f.), p<0.05.), p<0.05
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* A lot of difficulty or inability to walk ¼ mile or climb stairs
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Pathology 
Leading 
to  Pain

PAIN
Severity,
Location,

Types

FUNCTION
Falls and 
Disability

Physical Impairments, 
Functional Limitations

Pain Management: pharm, non-
pharm; coping skills; patient-

provider relationship

Fall Risk factors:
Psychological, social, 
environmental factors

Conceptual Model of Pain as a Cause of 
Falls and Disability



Pathological factors according to pain categories,
first 600 participants, MOBILIZE Boston Study

0

10

20

30

40

50

OA Knee OA Hand Neuropathy

No pain
1 Site
Multisite
Widesprd

P
er

ce
nt

 



Pathology 
Leading 
to  Pain

PAIN
Severity,
Location,

Types

FUNCTION
Falls and 
Disability

Physical Impairments, 
Functional Limitations

Pain Management: pharm, non-
pharm; coping skills; patient-

provider relationship

Fall Risk factors: Psychological, 
social, environmental factors

Conceptual Model of Pain as a Cause of 
Falls and Disability



Physical impairments and functional limitations 
according to pain categories, first 600 participants, 

MOBILIZE Boston Study
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Pathology 
Leading 
to  Pain

PAIN
Severity,
Location,

Types

FUNCTION
Falls and 
Disability

Physical Impairments, 
Functional Limitations

Pain Management: pharm, non-
pharm; coping skills; patient-

provider relationship

Fall Risk factors:
Psychological, social, 
environmental factors

Conceptual Model of Pain as a Cause of 
Falls and Disability



Fall risk factors according to pain categories, first 
600 participants, MOBILIZE Boston Study

No PainNo Pain Single Single 
sitesite

MultisiteMultisite WideWide--
spreadspread

PercentPercent
> 1 Fall in past year> 1 Fall in past year 77 1818 2020 23*23*

Low falls Low falls 
selfself--efficacy (Tinetti)efficacy (Tinetti) 1010 77 1616 20*20*

Walks < 1 mile/wkWalks < 1 mile/wk 3838 3737 5454 56*56*

Anxiety (HADS>7)Anxiety (HADS>7) 1111 1414 1717 25*25*

Vision deficitVision deficit 2828 1919 2424 3535

Depression (CESD) Depression (CESD) 55 22 1212 8*8*

* Chi* Chi--square test for trend (1d.f.)square test for trend (1d.f.)



Pathology 
Leading 
to  Pain

PAIN
Severity,
Location,

Types

FUNCTION
Falls and 
Disability

Physical Impairments, 
Functional Limitations

Pain Management: pharm, non-
pharm; coping skills; patient-

provider relationship

Fall Risk factors:
Psychological, social, 
environmental factors

Conceptual Model of Pain as a Cause of 
Falls and Disability



Widespread  1.8 (1.2-2.8)     1.9 (1.2 – 3.0)     1.8 (1.1-2.9) 

Hazard ratios for time to first fall according to baseline 
pain category in first year of follow-up, first 600 

participants, MOBILIZE Boston Study

Cox Proportional Hazards models:
Model 1:  adj. age, sex, race, education
Model 2: + OA knee and hand
Model 3: + fall risk factors, SPPB

RR (95% C.I.)        RR (95% C.I.)           RR (95% C.I.)

Single site     1.3 (0.9-2.1)     1.4 (0.9 - 2.1)      1.2 (0.7-1.9) 

Multisite        1.9 (1.3-2.7)     1.9 (1.3 - 2.8)      1.8 (1.2-2.6) 

Model 1           Model 2              Model 3 

No pain         1.0   1.0 1.0



Summary of Preliminary Findings: 
MOBILIZE Boston Study 

� Multisite or widespread pain increases the 
risk for falls in older adults.

� Findings suggest proposed mediators in our 
conceptual model do not explain the 
association between pain and falls
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