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Abstract
Background Many older adults experience disabling back and leg pain. This study aimed to identify factors 
associated with back pain causing severe interference with daily activities over 2 years.

Methods Participants were 2,109 community-dwelling adults (aged 65–100 years; mean age 74.2 (SD 6.3)) enrolled 
in a prospective cohort study who reported back pain at baseline and provided back pain data at 2 years follow-up. 
Baseline data included demographics, socio-economic factors, back pain presentation and age-associated adverse 
health states (e.g. frailty, falls, walking confidence). At 2 years follow-up, we asked if they were currently experiencing 
back pain and if so, asked participants to rate how much their back pain interfered with their daily activities on a scale 
of 0–10. Severe back pain interference was defined by a rating of 7 or more. The association between baseline factors 
and severe back pain interference at two years was assessed using logistic regression models.

Results At two years, 77% of participants (1,611/2,109) still reported back pain, 25% (544/2,083) also reported leg 
pain and 14% (227/1,611) reported severe back pain interference with activities. Improvements in symptoms were 
observed over the two years follow-up in 880/2,109 participants (41.7%), 41.2% (869/2,109) of participants report no 
change and worsening symptoms was reported by 17.1% (360/2109) of participants. After adjusting for back pain 
troublesomeness at baseline, factors associated with reporting severe interference were adequacy of income (careful 
with money [OR 1.91; 95% CI 1.19–3.06]; prefer not to say [OR 2.22; 95% CI 1.11–4.43]), low endorsement of exercise 
in later life (OR 1.18; 95% CI 1.02–1.37), neurogenic claudication symptoms (OR 1.68 (95% CI 1.15–2.46)], multisite pain 
(OR 1.13; 95% CI 1.02–1.24) and low walking confidence (OR 1.15; 95% CI 1.08–1.22).

Conclusion After adjusting for baseline pain severity, we identified five factors that were associated with severe pain 
limitation at two years follow-up among a cohort of community dwelling older people reporting back and leg pain. 
These included other pain characteristics, walking confidence and attitude to activity in later life. We also identified 
a socioeconomic factor (perceived adequacy of income). Future research should focus on whether identifying 
individuals using these risk factors in order to intervene improves back pain outcomes for older people.
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Introduction
Back pain (BP) and associated leg symptoms are com-
mon in older people [1]. Qualitative studies suggest that 
living with persistent, restricting BP has the potential to 
impair activities of daily living, disrupt sleep and exercise 
participation, lead to sadness, irritability and worsening 
health, and feelings of isolation [2]. We have demon-
strated in a cross-sectional analysis that back and leg pain 
are associated with age-associated adverse health states 
including falls, frailty and mobility decline and reduced 
quality of life with the largest impact in people with back 
and leg pain with a neurogenic claudication pattern [1]. 
For many older people, back and leg symptoms are per-
sistent. In a cohort of older people presenting to primary 
care for treatment for their BP, 20% had suffered with 
back symptoms for 5 years or more [3]. At two years fol-
low up, only 17% of this cohort no longer reported BP or 
back pain related disability [4]. Older people will experi-
ence BP alongside age-related changes to the musculo-
skeletal system including sarcopenia (age-related muscle 
loss), osteoarthritis (changes to articular cartilage) and 
osteoporosis (loss of bone density) [5]. These changes 
contribute to structural changes within the spine (for 
example, increased kyphosis) that can result in loss of 
spinal sagittal alignment predisposing older people to 
reduced standing balance and falls [6]. Many older peo-
ple will also experience adverse health states associated 
with older age (sometimes called geriatric syndromes) 
such as frailty, falls, immobility, incontinence, cognitive 
impairment and sleep disturbance [7]. These age-related 
health states are associated with poorer health outcomes 
[8] but their associations with BP outcomes was unclear. 
When seeking to understand what leads to persistent 
and disabling BP in older people, we need to consider the 
broader picture of ageing taking into account these age 
associated adverse health states alongside our under-
standing of chronic pain based on the biopsychosocial 
model of pain [9]. The biopsychosocial model approach 
to pain conceptualises pain as being a multidimensional 
interaction between physical (physiological), psychologi-
cal, and social factors which contribute to an individual’s 
experience of pain [9].

There are several cohorts studying risk factors for per-
sistent disabling or restrictive BP in older people with fol-
low up ranging from 3 months [10], 12 months [11, 12] 
and 2 years [4, 13]. These studies have studied many fac-
tors consistent with the biopsychosocial model of pain 
and known to play a role in persistent pain, and have 
identified risk factors that are not specific to older peo-
ple including higher intensity pain or greater disability at 
baseline, older age, being female, more comorbidities and 

psychological factors (pain catastrophizing, depression, 
low recovery expectations). Less attention has been paid 
to potential age-related risk factors that may contribute 
to the biopsychosocial model of BP when applying this 
model to older people. Van den Berg included radiologi-
cal parameters related to spinal degeneration and found 
multilevel osteophytes were associated with poor out-
comes at 12 months in a cohort of 543 older adults [14]. 
Also related to degenerative changes, a diagnosis of spi-
nal stenosis has also been associated with poor outcomes 
at 12 months in a cohort of 5220 participants [12]. Falls 
were also studied in this cohort [12]. A history of falling 
in the past 3 weeks was associated with poor outcome at 
1 year follow up but it was no longer associated at 2 years 
follow up [4, 12]. Makris et al. included variables perti-
nent to ageing including physical capacity (measured by 
the Short Physical Performance Battery, grip strength 
and lower limb weakness) and cognitive impairment in 
their cohort study of 731 participants followed up for 
126 months [15], of which none were associated with BP 
outcomes.

Using data from a large cohort of community dwell-
ing older adults, the aims of this study are (1) to estimate 
the proportion of this cohort who report persistent back 
and leg pain over a 2-year period and (2) to identify base-
line risk factors (including common age-related adverse 
health states) that are associated with the report of BP 
that causes severe interference with participants’ ability 
to undertake daily activities at 2-year follow up. We focus 
on pain resulting in substantial limitation of daily activi-
ties as the loss of ability to perform everyday tasks threat-
ens an older person’s independence and puts them at risk 
of requiring care [16, 17].

Methods
Study design and participants
The Oxford Pain, Activity and Lifestyle (OPAL) cohort 
study is a prospective cohort study of community dwell-
ing older adults in England, UK. A full description of the 
cohort is published elsewhere [18]. We recruited 5,409 
community dwelling older adults via 35 general practices 
in England. Participants were 65 years of age and older. 
For this study, participants who reported BP at baseline 
and completed the BP outcome question on the two-year 
follow up questionnaire were included (N = 2,109) (see 
Fig.  1). We compared the characteristics of individuals 
from the original OPAL cohort sample (N = 5,409) with 
those included in this study (N = 2,109) to understand if 
those who were included this study differed significantly 
from the overall cohort in case this was a potential source 
of bias.
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Data collection and definition of variables
Dependent variable (outcome)
The outcome for this analysis is the report of severe pain 
interference due to BP. At 2 years follow up, participant 
rated how much their back pain interfered with their 
daily activities (0 = no interference, 10 = unable to carry 
out the activities). This question was based on the Von 
Korff Pain Scale [19]. Severely interfering BP was defined 
as a report of ≥ 7/10. This cut-point has been used in 
cohorts of patient with pain to indicate severe pain inter-
ference [20, 21]. If a participant was no longer reporting 
back pain at 2 years follow up, then they were allocated a 
score of 0/10.

Independent variables (baseline factors)
Demographics Demographic factors included age, sex, 
education and socioeconomic status.

Socioeconomic status was determined by:
Education: level of education was reported by 

participants.
Physical demands of occupation: participants rated 

the physical demands of their main occupation during 
their life as very light/light, moderate and strenuous/very 
strenuous.

Deprivation: participants were allocated an Index of 
multiple deprivation score (IMD (0-100 score)s based on 
their postcode [22] with a higher score indicating greater 
deprivation. IMD were divided into quintiles from least 
to most deprived in England.

Adequacy of income: we also collected the participant’s 
perception about adequacy of their income (quite com-
fortably off, able to manage without much difficulty, need 
to be careful with money; find it a strain to get by, prefer 
not to say) [23]. We combined “careful with money” and 
“find it a strain to get by” into one category.

General health
Body Mass Index (BMI): calculated using self-reported 
height and weight.

Comorbidities: participants indicated if their doctor or 
nurse had told them that they had any of the following 
health conditions: arthritis, angina or heart troubles, can-
cer, chronic lung disease, diabetes, digestive problems, 
high blood pressure, osteoporosis, Parkinson’s disease, 
peripheral vascular disease and stroke. The total number 
of comorbidities was created.

Anxiety and depression: measured using a single item 
from the Eq. 5D-5 L [24].

Fig. 1 Study flowchart
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Lifestyle
Smoking: participants were classified as ex/current 
smokers or never smoked [25].

Physical activity: the amount of time spent being active 
each day was measured using a single question from the 
Rapid Assessment Disuse Index [26].

Attitude to exercise: We measured attitudes to exercise 
using a single question from physical changes subscale 
of the Attitudes to Ageing Questionnaire which assessed 
agreement with the statement: I keep fit and active as 
possible by exercising [27].

Function: Baseline ability to perform their usual activi-
ties was measured using ability to perform usual activi-
ties question from the Eq. 5D-5 L [24].

Pain
Report of back and leg pain: participants were asked if 
they were troubled by BP or related symptoms.

If ‘yes’, the participant was asked about:
Frequency: participants indicated how often they expe-

rienced symptoms (every day, most days, some days, few 
days, rarely).

Troublesomeness: participants scored how much they 
were troubled by their back pain (scored 1–5: extremely, 
very, moderately, slightly, not at all) [28].

Spread of symptoms: participant indicated whether 
symptoms had spread into the legs over the last 6 weeks 
(including questions to identify neurogenic claudication 
(NC)).

Table 1 Report of back pain at two years follow up
Variables measured at 2 years follow up Total Report of severe interference with daily 

activities
No Yes

Report of back pain (n = 2,100)
 No 489 (22.9%) 489 (100%) -
 Yes 1,611 (77.1%) 1,367 (85.8%) 227 (14.2%)
Back pain presentation (n = 2,083)
No back pain 489 (23.2%) 489 (100%) -
Back pain only 1,050 (49.8%) 965 (91.9%) 85 (8.1%)
BP + non-NC leg pain 212 (10.1%) 174 (82.0%) 38 (18.0%)
BP + NC leg pain 332 (15.7%) 228 (68.7%) 104 (31.3%)

Fig. 2 a-d Absolute change in back pain troublesomeness between baseline and two year follow up stratified by baseline back pain presentation
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This information was collected at baseline and year two 
of follow up.

Back and leg pain categories: back and leg pain pre-
sentation was categorised into three mutually exclusive 
groups: (1) BP only; (2) BP and NC leg pain; (3) BP and 
leg pain that is not NC (non-NC). NC was defined as the 
presence of BP or other symptoms that travel from the 
back into the buttocks or legs and was worse when stand-
ing and/or walking and better when sitting and/or bend-
ing [29]. Using this definition, participants reporting leg 
pain made worse by standing or walking and made better 
with sitting or bending were classified as having leg pain 
likely to be NC [29].

Multisite pain: We measured the presence of multi-site 
pain over the last 6 weeks using an adapted version of the 
Nordic Pain Questionnaire [30, 31]. Participants reported 
if they have experienced pain in six different body sites 
(neck, shoulders, elbows, hands/wrist, hips, knees, feet/
ankles).

Age-related adverse health states
Frailty: The Tilburg Frailty Indicator was competed and 
scored out of 15 [32]. A score of ≥ 5 identifies an individ-
ual as frail [32].

Mobility decline: assessed using a 5-point scale con-
structed for the study asking “Compared to one year 
ago, how would you rate your walking in general?” Par-
ticipants reporting worsening of walking was classified as 
having mobility decline.

Walking self-efficacy: participants rated their confi-
dence to walk half a mile using a question from the Modi-
fied Gait Self-efficacy Scale [33].

Falls: Falls in the last year were collected using Pre-
vention of Falls Network Europe recommendations 
by asking, “In the last 12 months, have you had any fall 
including a slip or trip following which you have come to 
rest on the ground, floor or lower level [34]? .

Incontinence: Incontinence was reported using the 
urinary incontinence item from the Barthel Index [35, 
36]. Participants reported frequency of urinary incon-
tinence (never, less than once per week, less than once 
per day, more often or uses a catheter). Participants who 
selected never or less than once per week were consid-
ered continent.

Sleep: Participants rated their sleep quality (very good, 
fairly good, fairly bad or very bad) during the past month 
using the sleep quality overall rating from Pittsburgh 
Sleep Quality Index [37]. Participants who reported fairly 
bad or very bad sleep quality were classified as ‘poor 
sleep quality’.

Grip strength: Reduced muscle strength was measured 
using the self-report of problems in their daily life due to 
lack of strength in their hands from the Tilburg Frailty 
Indicator.

We also collected this data at 2 years follow up.

Analysis
We summarised back pain presentation at 2-year follow-
up and presented the baseline variables stratified by pres-
ence of severe pain interference at two years. Absolute 
change in BP troublesomeness from baseline to follow 
up stratified by back and leg pain presentation was calcu-
lated and described.

Missing data on independent baseline variables varied, 
with the least for age, sex, IMD, number of comorbidities 
and multisite pain (0 missing) and most for BMI (n = 76, 
3.6%) (see supplementary materials - Table S1). In total, 
217/2,109 (10.2%) of eligible participants had missing 
data on ≥ 1 independent factors. Multiple imputation by 
chained equations (MICE) was used to address potential 
bias and increase precision as a result of missing data. 
MICE assumes that data are Missing At Random (MAR). 
All the independent factors together with the outcome 
variable in the imputation model were included. Twenty 
multiple datasets were generated, and the resulting esti-
mates were combined using Rubin’s rules. Further details 
of the multiple imputation process are described in sup-
plementary data. All variables with missingness were 
imputed before predictive models were generated.

Univariable and multivariable association between 
independent variables and the outcome at two years 
was examined using logistic regression models. Odds 
Ratio (OR) and 95% confidence intervals (95%CI) were 
calculated.

Three sequential models were constructed: firstly, we 
included the independent variables of demographic, gen-
eral health and lifestyle factors (Model 1); then we added 
pain-related factors (Model 2); and finally, age-associated 
adverse health factors at baseline were added (Model 3). 
As baseline severity is consistently associated with persis-
tent pain, all models were adjusted for baseline BP trou-
blesomeness. Only factors associated with the outcome 
(p < 0.05) were considered candidates to enter in the next 
step of the analysis to build the final model. All the analy-
ses were performed by using Stata 17.0.

Ethical approval
The London - Brent Research Ethics Committee (16/
LO/0348) approved this study on the 10th of March 2016.

Results
At baseline, 2,859/5,409 (52.9%) OPAL participants 
reported experiencing BP. Of these participants, 
2,109/2,859 (73.8%) returned the two-year follow up 
questionnaire and completed at least some of the BP vari-
ables. These participants were included in this analysis 
(Fig. 1).
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Baseline factors Overall
(N = 2,109)

severely interfering back pain 
(≥7) at 2 year follow up
No (n = 1,876) Yes 

(n = 233)
Demographic
Age (years), mean (SD) 74.2 (6.3) 74.1 (6.2) 75.2 (6.8)
Sex, n (%) Female 1,170 (55.5) 1,023 (54.5) 147 (63.1)
Education, n (%) Higher education 807 (38.3) 736 (39.2) 71 (30.5)

Secondary 1,152 (54.6) 1,021 (54.4) 131 (56.2)
None or primary 138 (6.5) 109 (5.8) 29 (12.5)

Occupational physical demands, n (%) Light 566 (26.8) 526 (28.0) 40 (17.2)
Moderate 984 (46.7) 889 (47.4) 95 (40.8)
Strenuous 550 (26.1) 454 (24.2) 96 (41.2)

Adequacy of income, n (%) Quite comfortably off 692 (32.8) 657 (35.0) 35 (15.0)
Able to manage without much 
difficulty

780 (37.0) 708 (37.7) 72 (30.9)

To be careful with money/find it 
strain to get by from week-
to-week

498 (23.6) 392 (20.9) 106 (45.5)

Prefer not to say 130 (6.2) 113 (6.0) 17 (7.3)
IMD quintiles, n (%) Q1 – Most affluent 756 (35.9) 681 (36.3) 75 (32.2)

Q2 463 (22.0) 426 (22.7) 37 (15.9)
Q3 437 (20.7) 385 (20.5) 52 (22.3)
Q4 254 (12.0) 227 (12.1) 27 (11.6)
Q5 – Most deprived 199 (9.4) 157 (8.4) 42 (18.0)

General health and lifestyle
BMI, mean (SD) 26.9 (5.0) 26.7 (4.8) 29.0 (5.7)

Smoking, n (%) Never 1,038 (49.2) 933 (49.7) 105 (45.1)
Ex-/Current 1,061 (50.3) 933 (49.7) 128 (54.9)

Comorbidities (0–11), median (IQR) 2 (1–3) 2 (1–2) 3 (2–3)
Hours/day moving around, n (%) ≥7 hours/day 477 (22.6) 449 (23.9) 28 (12.0)

5–7 hours/day 547 (25.9) 503 (26.8) 44 (18.9)
3–5 hours/day 656 (31.1) 583 (31.1) 73 (31.3)
Less than 3 hour per day 415 (19.7) 330 (17.6) 85 (36.5)

Problems performing usual activitiesa, median(IQR) 1 (1–2) 1 (1–2) 3 (2–3)
Anxiety/depressionb, median (IQR) 1 (1–2) 1 (1–2) 2 (1–2)
Fit/active as possible by exercisingc, median (IQR) 2 (1–3) 2 (1–3) 3 (2–4)
Back pain presentation
Back pain group BP only 1,394 (66.1) 1,304 (69.5) 90 (38.6)

BP + non-NC leg pain 310 (14.7) 271 (14.5) 39 (16.7)
BP + NC leg pain 389 (18.4) 286 (15.3) 103 (44.2)

Age of onset ≤ 40 years old 693 (32.9) 624 (33.3) 69 (29.6)
41–64 years old 782 (37.1) 675 (36.0) 107 (45.9)
65–74 years old 421 (20.0) 390 (20.8) 31 (13.3)
75 + years old 190 (9.0) 165 (8.8) 25 (10.7)

BP frequency, n (%) Rarely/few days 647 (30.7) 624 (33.3) 23 (9.9)
Some days 586 (27.8) 554 (29.5) 32 (13.7)
Most days/Every day 849 (40.3) 673 (35.9) 176 (75.5)

BP Troublesome, n (%) Not at all/Slightly 1,160 (55.0) 1,121 (59.8) 39 (16.7)
Moderately 646 (30.6) 572 (30.5) 74 (31.8)
Very or extremely 290 (13.8) 172 (9.2) 118 (50.6)

Other pain
Multisite pain (0–7), median (IQR) 2 (1–3) 2 (1–3) 3 (2–5)
Age-related adverse health states
Frail, n (%) 672 (31.9) 512 (27.3) 160 (68.7)

Table 2 Baseline variables stratified by presence of severe pain interference at two years
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Seventy-seven percent of participants (1,611/2,109) 
were still reporting BP at two years (Table  1) with half 
reporting BP only (1,050/2,083). Leg pain was also 
reported by 25% of respondents (544/2,083) with 15% 
(332/2083) reporting leg pain in a neurogenic claudica-
tion pattern and 10% (212/2,083) reporting non-neu-
rogenic claudication like pain. Of those still reporting 
BP (with or without leg pain) at two years follow up, 
376/1,608 (23.4%) reported their pain was not at all or 
slightly troublesome, 441/1,608 (27.4%) reported their 
pain was moderately troublesome and 791/1,608 (49.2%) 
reported it to be very or extremely troublesome. 14% 
(227/1,611) reported that their back pain caused severe 
interference with their daily activities. The group most 
commonly reporting severe pain interference were those 
who reported BP and NC leg pain.

We compared the baseline characteristics of those 
included in these analyses with the entire OPAL cohort at 
baseline. We found that included individuals had slightly 
higher rate of age-related adverse health factors but were 
similar results in all other characteristics suggesting there 
was no selection bias in this study (See Table S2).

Improvements in BP troublesomeness were observed 
over the two year follow up in 880/2,109 participants 
(41.7%) including those who no longer reported pain 
(Fig. 2). Improvement was most often reported by those 
reporting BP only at baseline. No change in BP trouble-
someness was reported by 41.2% (869/2,109) of par-
ticipants and was most common among those reporting 
back and NC leg pain at baseline. Worsening symp-
toms was reported by 17.1% (360/2109) and most often 
reported by participants with back and non-NC leg pain.

Baseline variables stratified by pain interference at 2 
years are presented in Table 2.

In Table 3, we present the univariable and multivariable 
associations between baseline variables and severe pain 
interference at two-year follow up. The strongest uni-
variate associations were perceived adequacy of income, 

frailty, time being active, and reporting BP with NC leg 
pain.

The final model contained the following variables: 
adequacy of income, number of comorbidities, problems 
performing usual activities, attitude to exercise, back pain 
presentation, multisite pain, all the age-related adverse 
health states and the total number of adverse health 
states. We identified five baseline variables associated 
with severe pain interference at 2-year follow up after 
adjusting for baseline BP troublesomeness. These factors 
were interference were adequacy of income (careful with 
money [OR 1.91; 95% CI 1.19–3.06]; prefer not to say 
[OR 2.22; 95% CI 1.11–4.43]), low endorsement of exer-
cise in later life (OR 1.18; 95% CI 1.02–1.37), neurogenic 
claudication symptoms (OR 1.68 (95% CI 1.15–2.46)], 
multisite pain (OR 1.13; 95% CI 1.02–1.24) and low walk-
ing confidence (OR 1.15; 95% CI 1.08–1.22).

Discussion
A minority of older people with BP will recover over a 
2-year period. The majority will stay the same or worsen. 
Half of this population described their pain as being very 
or extremely troublesome with a smaller proportion 
reporting severe pain interference. Five baseline variables 
were associated with increased risk of reporting severe 
pain interference at 2 years follow up in the multivariable 
model after adjusting for baseline BP troublesomeness. 
These included pain related factors (presenting with BP 
and NC leg pain and reporting multisite pain), a socio-
economic factor (perceived adequacy of income), an 
age-related adverse health state (low walking confidence) 
and a response to a question from the Attitude to Ageing 
Questionnaire (less agreement with the statement “I keep 
fit/active as possible by exercising”).

We focused on severe pain interference because it is 
a potential threat to an older person’s ability to main-
tain their independence when pain interferes with their 
daily activities. This approach differs to other studies in 

Baseline factors Overall
(N = 2,109)

severely interfering back pain 
(≥7) at 2 year follow up
No (n = 1,876) Yes 

(n = 233)
Fall in the last year, n (%) 712 (33.8) 585 (31.2) 127 (54.5)
Confidence to walk (1–10)d, median (IQR) 1 (1–3) 1 (1–2) 7 (2–10)
Mobility decline over the last year, n (%) 596 (28.3) 465 (24.8) 131 (56.2)
Poor sleep quality, n (%) 485 (23.0) 385 (20.5) 100 (42.9)
Urinary incontinence, n (%) 237 (11.2) 184 (9.8) 53 (22.8)
Lack of strength in hands, n (%) 562 (26.7) 436 (23.2) 126 (54.1)
Number of adverse health states, median (IQR) 1 (0–3) 1 (0–3) 4 (2–5)
a. Scored 1–5. 1 = I have no problems doing my usual activities; 5 = I am unable to do my usual activities

b. Scored 1–5. 1 = I am not anxious or depressed; 5 = I am extremely anxious or depressed

c. Scored 1–5. 1 = Strongly agree; 5 = Strongly disagree

d. Higher score represents lower confidence

Table 2 (continued) 



Page 8 of 12Williamson et al. BMC Geriatrics          (2024) 24:942 

In
de

pe
nd

en
t v

ar
ia

bl
es

U
ni

va
ri

ab
le

 a
na

ly
si

sa
M

ul
tiv

ar
ia

bl
e 

an
al

ys
is

M
od

el
 1

M
od

el
 2

M
od

el
 3

D
em

og
ra

ph
ic

 +
 G

en
er

al
 

H
ea

lth
 +

 L
ife

st
yl

e
M

od
el

 1
 +

 P
ai

n 
M

od
el

 2
 +

 A
dv

er
se

 h
ea

lth
 

st
at

es

O
R 

(9
5%

CI
)

p-
va

lu
e

O
R 

(9
5%

CI
)

p-
va

lu
e

O
R 

(9
5%

CI
)

p-
va

lu
e

O
R 

(9
5%

CI
)

p-
va

lu
e

D
em

og
ra

ph
ic

 fa
ct

or
s

Ag
e 

(y
ea

rs
)

1.
01

 (0
.9

8–
1.

03
)

0.
57

8
-

-
-

-
-

-
Se

x 
(F

em
al

e 
vs

. M
al

e)
1.

12
 (0

.8
2–

1.
53

)
0.

47
7

-
-

-
-

-
-

Ed
uc

at
io

n
 

Se
co

nd
ar

y
1.

15
 (0

.8
2–

1.
60

)
0.

41
4

-
-

-
-

-
-

 
N

on
e 

or
 p

rim
ar

y
1.

64
 (0

.9
5–

2.
83

)
0.

07
5

-
-

-
-

-
-

O
cc

up
at

io
na

l p
hy

sic
al

 d
em

an
ds

 
Li

gh
t

1.
00

 
M

od
er

at
e

1.
06

 (0
.7

0–
1.

61
)

0.
76

9
0.

90
 (0

.5
9–

1.
40

)
0.

65
9

-
-

-
-

 
St

re
nu

ou
s

1.
62

 (1
.0

6–
2.

49
)

0.
02

6
1.

19
 (0

.7
5–

1.
89

)
0.

44
8

-
-

-
-

Ad
eq

ua
cy

 o
f i

nc
om

e
 

Q
ui

te
 c

om
fo

rt
ab

ly
 o

ff
1.

00
1.

00
1.

00
1.

00
 

Ab
le

 to
 m

an
ag

e 
w

ith
ou

t m
uc

h 
di

ffi
cu

lty
1.

52
 (0

.9
8–

2.
37

)
0.

06
4

1.
43

 (0
.9

0–
2.

26
)

0.
12

6
1.

41
 (0

.9
0–

2.
23

)
0.

13
7

1.
35

 (0
.8

5–
2.

15
)

0.
19

9
 

To
 b

e 
ca

re
fu

l w
ith

 m
on

ey
/F

in
d 

it 
a 

st
ra

in
 to

 g
et

 b
y

2.
79

 (1
.8

1–
4.

31
)

< 
0.

00
1

2.
09

 (1
.3

0–
3.

35
)

0.
00

2
2.

10
 (1

.3
3–

3.
31

)
0.

00
1

1.
91

 (1
.1

9–
3.

06
)

0.
00

7
 

Pr
ef

er
 n

ot
 to

 sa
y

2.
49

 (1
.2

9–
4.

81
)

0.
00

7
2.

09
 (1

.0
6–

4.
14

)
0.

03
4

2.
36

 (1
.2

0–
4.

64
)

0.
01

3
2.

22
 (1

.1
1–

4.
43

)
0.

02
4

IM
D

 q
ui

nt
ile

s
 

Q
1 

– 
M

os
t a

ffl
ue

nt
1.

00
 

Q
2

0.
75

 (0
.4

8–
1.

17
)

0.
19

8
0.

70
 (0

.4
4–

1.
11

)
0.

12
7

-
-

-
-

 
Q

3
1.

13
 (0

.7
5–

1.
71

)
0.

56
6

1.
16

 (0
.7

5–
1.

78
)

0.
51

3
-

-
-

-
 

Q
4

0.
94

 (0
.5

7–
1.

56
)

0.
81

9
0.

80
 (0

.4
7–

1.
37

)
0.

42
3

-
-

-
-

 
Q

5 
– 

M
os

t d
ep

riv
ed

1.
63

 (1
.0

1–
2.

61
)

0.
04

4
1.

00
 (0

.5
9–

1.
68

)
0.

99
5

-
-

-
-

G
en

er
al

 h
ea

lth
 a

nd
 li

fe
st

yl
e

BM
I (

Kg
/m

2)
1.

05
 (1

.0
2–

1.
08

)
0.

00
1

1.
02

 (0
.9

9–
1.

05
)

0.
20

1
-

-
-

-
Sm

ok
in

g 
(E

x-
/c

ur
re

nt
 v

s. 
N

ev
er

)
1.

15
 (0

.8
5–

1.
56

)
0.

35
4

-
-

-
-

-
-

Co
m

or
bi

di
tie

s (
0–

11
)

1.
34

 (1
.1

9–
1.

51
)

< 
0.

00
1

1.
18

 (1
.0

4–
1.

35
)

0.
01

2
1.

14
 (1

.0
0-

1.
30

)
0.

04
3

1.
09

 (0
.9

5–
1.

25
)

0.
20

9
H

ou
rs

/d
ay

 m
ov

in
g 

ar
ou

nd
 

≥
7 

ho
ur

s/
da

y
1.

00
1.

00
 

5–
7 

ho
ur

s/
da

y
1.

26
 (0

.7
5–

2.
11

)
0.

38
3

1.
06

 (0
.6

3–
1.

81
)

0.
82

0
-

-
-

-
 

3–
5 

ho
ur

s/
da

y
1.

48
 (0

.9
2–

2.
39

)
0.

10
8

1.
07

 (0
.6

5–
1.

77
)

0.
79

1
-

-
-

-
 

Le
ss

 th
an

 3
 h

ou
r p

er
 d

ay
2.

20
 (1

.3
5–

3.
59

)
0.

00
2

1.
14

 (0
.6

6–
1.

96
)

0.
63

2
-

-
-

-
Pr

ob
le

m
s p

er
fo

rm
in

g 
us

ua
l a

ct
iv

iti
es

 (1
–5

)
1.

83
 (1

.5
5–

2.
16

)
< 

0.
00

1
1.

47
 (1

.2
1–

1.
78

)
< 

0.
00

1
1.

38
 (1

.1
4–

1.
66

)
0.

00
1

1.
14

 (0
.9

2–
1.

42
)

0.
23

0
Fi

t/
ac

tiv
e 

as
 p

os
sib

le
 b

y 
ex

er
ci

sin
g 

(1
–5

)b
1.

47
 (1

.3
0–

1.
67

)
< 

0.
00

1
1.

28
 (1

.1
1–

1.
48

)
0.

00
1

1.
28

 (1
.1

2–
1.

48
)

< 
0.

00
1

1.
18

 (1
.0

2–
1.

37
)

0.
02

8
An

xi
et

y/
de

pr
es

sio
n 

(1
–5

)
1.

26
 (1

.0
5–

1.
50

)
0.

01
3

0.
91

 (0
.7

4–
1.

12
)

0.
37

2
-

-
-

-
Ba

ck
 p

ai
n 

pr
es

en
ta

tio
n

Ba
ck

 P
ai

n 
gr

ou
ps

Ta
bl

e 
3 

As
so

ci
at

io
n 

be
tw

ee
n 

in
de

pe
nd

en
t v

ar
ia

bl
es

 a
t b

as
el

in
e 

an
d 

se
ve

re
ly

 in
te

rfe
rin

g 
ba

ck
 p

ai
n 

at
 tw

o 
ye

ar
s f

ol
lo

w
 u

p



Page 9 of 12Williamson et al. BMC Geriatrics          (2024) 24:942 

In
de

pe
nd

en
t v

ar
ia

bl
es

U
ni

va
ri

ab
le

 a
na

ly
si

sa
M

ul
tiv

ar
ia

bl
e 

an
al

ys
is

M
od

el
 1

M
od

el
 2

M
od

el
 3

D
em

og
ra

ph
ic

 +
 G

en
er

al
 

H
ea

lth
 +

 L
ife

st
yl

e
M

od
el

 1
 +

 P
ai

n 
M

od
el

 2
 +

 A
dv

er
se

 h
ea

lth
 

st
at

es

O
R 

(9
5%

CI
)

p-
va

lu
e

O
R 

(9
5%

CI
)

p-
va

lu
e

O
R 

(9
5%

CI
)

p-
va

lu
e

O
R 

(9
5%

CI
)

p-
va

lu
e

 
BP

 o
nl

y
1.

00
-

-
1.

00
1.

00
 

BP
 +

 n
on

-N
C 

le
g 

pa
in

1.
20

 (0
.7

8–
1.

86
)

0.
40

5
-

-
1.

08
 (0

.6
8–

1.
71

)
0.

73
7

1.
08

 (0
.6

8–
1.

72
)

0.
73

9
 

BP
 +

 N
C 

le
g 

pa
in

2.
17

 (1
.5

3–
3.

09
)

< 
0.

00
1

-
-

1.
70

 (1
.1

7–
2.

46
)

0.
00

5
1.

68
 (1

.1
5–

2.
46

)
0.

00
8

 
BP

 fr
eq

ue
nc

y
1.

31
 (1

.1
0–

1.
55

)
0.

00
2

-
-

1.
10

 (1
.0

0-
1.

45
)

0.
05

3
-

-
Ag

e 
at

 o
ns

et
 o

f B
P

 
≤

40
 y

ea
rs

 o
ld

1.
00

 
41

–6
4 

ye
ar

s o
ld

1.
30

 (0
.9

1–
1.

86
)

0.
14

8
-

-
-

-
-

-
 

65
–7

4 
ye

ar
s o

ld
0.

64
 (0

.4
0–

1.
03

)
0.

06
6

-
-

-
-

-
-

 
75

 +
 ye

ar
s o

ld
1.

34
 (0

.7
8–

2.
29

)
0.

29
3

-
-

-
-

-
-

O
th

er
 p

ai
n

M
ul

tis
ite

 p
ai

n 
(0

–7
)

1.
24

 (1
.1

4–
1.

35
)

< 
0.

00
1

-
-

1.
11

 (1
.0

1–
1.

22
)

0.
02

6
1.

13
 (1

.0
2–

1.
24

)
0.

01
8

A
ge

-r
el

at
ed

 a
dv

er
se

 h
ea

lth
 s

ta
te

s
Fr

ai
l

2.
71

 (1
.9

4–
3.

78
)

< 
0.

00
1

-
-

-
-

1.
02

 (0
.6

6–
1.

58
)

0.
92

2
Fa

ll 
in

 th
e 

la
st

 y
ea

r
1.

67
 (1

.2
3–

2.
27

)
< 

0.
00

1
-

-
-

-
1.

07
 (0

.7
5–

1.
50

)
0.

71
8

Co
nfi

de
nc

e 
to

 w
al

k 
(1

–1
0)

c
1.

24
 (1

.1
8–

1.
29

)
< 

0.
00

1
-

-
-

-
1.

15
 (1

.0
8–

1.
22

)
< 

0.
00

1
M

ob
ili

ty
 d

ec
lin

e 
ov

er
 th

e 
la

st
 y

ea
r

1.
76

 (1
.2

8–
2.

42
)

< 
0.

00
1

-
-

-
-

0.
81

 (0
.5

5–
1.

18
)

0.
26

7
Po

or
 sl

ee
p 

qu
al

ity
1.

84
 (1

.3
4–

2.
52

)
< 

0.
00

1
-

-
-

-
1.

20
 (0

.8
4–

1.
72

)
0.

30
8

U
rin

ar
y 

in
co

nt
in

en
t

1.
52

 (1
.0

4–
2.

24
)

0.
03

3
-

-
-

-
0.

92
 (0

.6
0–

1.
41

)
0.

70
6

La
ck

 o
f s

tr
en

gt
h 

in
 h

an
ds

1.
98

 (1
.4

4–
2.

71
)

< 
0.

00
1

-
-

-
-

0.
95

 (0
.6

4–
1.

40
)

0.
78

6
N

um
be

r o
f a

dv
er

se
 h

ea
lth

 st
at

es
 (0

–7
)

1.
41

 (1
.2

9–
1.

54
)

< 
0.

00
1

-
-

-
-

1.
11

 (0
.9

9–
1.

25
)

0.
07

0
a.

 M
ul

tiv
ar

ia
bl

e 
m

od
el

s 
w

er
e 

ad
ju

st
ed

 fo
r b

as
el

in
e 

ba
ck

 p
ai

n 
tr

ou
bl

es
om

en
es

s

b.
 H

ig
he

r s
co

re
 re

pr
es

en
ts

 le
ss

 a
gr

ee
m

en
t

c.
 H

ig
he

r s
co

re
 re

pr
es

en
ts

 lo
w

er
 c

on
fid

en
ce

Bo
ld

 in
di

ca
te

d 
va

ria
bl

es
 th

at
 re

ac
h 

st
at

is
tic

al
 s

ig
ni

fic
an

ce
 o

f p
<0

.0
5

Ta
bl

e 
3 

(c
on

tin
ue

d)

 



Page 10 of 12Williamson et al. BMC Geriatrics          (2024) 24:942 

this area who have used different ways to define a poor 
outcome. Definitions of persistent back pain include a 
report of pain scored ≥ 1 on numerical rating scale (NRS) 
of 0–10 [14] or a back pain NRS of 3/10 or higher at both 
six and 12 months [11, 12]. The presence of persistent 
disability has been defined as a Roland and Morris Dis-
ability questionnaire score of 4/24 or higher at both six 
and 12 months [11, 12] or by the presence of restricting 
back pain assessed during monthly interviews with a 
report of staying in bed or cutting down on usual activi-
ties due back pain [15]. Other studied used the RMDQ 
[4, 38] or Brief Pain Inventory [38] as a continue measure. 
Despite difference in outcomes, there were common-
alities with previous studies. A report of multi-site pain 
was associated with poor outcome in our cohort. Similar 
pain related factors including widespread pain [12] and 
musculoskeletal comorbidities [11] in particular, hip and 
knee osteoarthritis [38] have been identified previously 
as associated with BP outcomes in older people. A pre-
sentation of back pain with NC leg pain has a substan-
tial impact on an older person. In this study, it increased 
the odds of a poor outcome by around 70%. Reports of 
back and leg pain and a diagnosis of spinal stenosis have 
been associated with poor outcomes in a previous lon-
gitudinal study [12]. Our findings add further evidence 
that pain presentations (NC leg pain) and multisite pain 
maybe used to identify older people who are risk of poor 
BP outcomes.

Perceived inadequacy of income was also identified 
as risk factor for severe pain interference. We are not 
aware of any other studies that have investigated this 
as a prognostic factor for older people with BP. In addi-
tion, those participants who answered the question about 
income with “prefer not to say” were twice as likely to 
report severe pain interference at two years compared 
to those who were quite comfortably off. To understand 
this relationship, we looked at the demographic charac-
teristics by adequacy of income. Among participants who 
responded “prefer not to say”, a greater proportion lived 
in more deprived areas, rated the physical demands of 
their main occupation as strenuous/very strenuous and 
reported no or primary education only (data not shown) 
compared to the other groups. This suggests participants 
who responded with “prefer not to say” faced financial 
challenges which they preferred not to reveal. The link 
between social determinants of health (which includes 
factors related to income/wealth, economic stability, 
education and employment) and low back pain out-
comes was investigated in a systematic literature review 
who reported that low education, low income and low 
socioeconomic status were consistently associated with 
poor low BP outcomes [39]. Despite the biopsychosocial 
model of pain being developed over 30 years ago [40], 
the social aspect of this model receives little attention 

compared to the biological and psychological aspects. 
There is evidence that people from lower socioeconomic 
backgrounds are less likely to access BP treatments [41] 
which may contribute to poorer outcomes but a better 
understanding is needed of how socioeconomic factors 
contribute to the persistence of BP. The two remaining 
risk factors (low walking confidence and attitude to exer-
cise) have not been studied previously in this population 
in regard to BP outcomes as far as we are aware.

These risk factors were identified using questions that 
could easily be asked during a clinical consultation mak-
ing the findings easily transferable to clinical practice to 
identify older people who are at risk of poor outcomes 
with the aim of intervening. However, further research 
is needed before these can be applied to clinical practice. 
Further validation of these findings in different research 
settings or countries is required to apply these findings 
more broadly. We do not know if identifying older people 
at risk of poor outcome based on these factors and inter-
vening improves outcomes. Care should be taken not to 
conflate prediction with causation [42]. Although, we 
studied factors that are also potential treatment targets 
(e.g. beliefs about exercise), this study does not confirm 
their role in the development of persistent disabling pain 
in this population. This would require further evaluation 
through interventional trials.

A limitation of this study is that we relied on self-
reported measures rather than radiological confirma-
tion of a back pain diagnosis. This may have resulted in 
some participants being misclassified, as BP may exist 
alongside other conditions such as vascular claudication 
which have a similar symptom presentation to NC. It 
also relied on participants’ recall of events such as falls 
and their perceptions around their walking ability, which 
may not reflect their true walking ability. We also do not 
know if participants sought treatments for their back and 
leg symptoms which may have influenced their recovery 
trajectory.

Conclusion
After adjusting for baseline pain severity, we identified 
five factors that were associated severe pain limitation 
at two years follow up among a cohort of community 
dwelling older people reporting back and leg pain. These 
included other pain characteristics, walking confidence 
and attitude to exercise. We also identified a socioeco-
nomic factor (perceived adequacy of income). Future 
research should focus on whether identifying individu-
als using the identified risk factors in order to intervene 
improves back pain outcomes for older people.

Abbreviations
BP  Back pain
NC  Neurogenic claudication
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