RESEARCH

Relation of physical activity time to incident disability in
community dwelling adults with or at risk of knee arthritis:
prospective cohort study

ЖЖEDITORIAL by Badley
ЖЖRESEARCH, p 12
1

Institute for Public Health and
Medicine Center for Healthcare
Studies, Feinberg School of
Medicine, Northwestern University,
750 Lakeshore Drive, Chicago,
IL 60611, USA
2
Rush University Medical Center,
Chicago
3
Columbia University College of
Physicians and Surgeons, New York,
NY, USA
4
Brown University, Pawtucket, RI,
USA
5
University of Maryland, Baltimore,
MD, USA
6
Ohio State University, Columbus,
OH, USA
7
University of Arizona College of
Medicine, Tucson, AZ, USA
8
University of California at San
Francisco, San Francisco, CA, USA
Correspondence to: D Dunlop
ddunlop@northwestern.edu
Cite this as: BMJ 2014;348:g2472
doi: 10.1136/bmj.g2472

This is a summary of a paper that
was published on bmj.com as BMJ
2014;348:g2472

bmj.com
̻̻Research: Comparative
effectiveness of exercise and
drug interventions on mortality
outcomes: metaepidemiological
study
(BMJ 2013;347:f5577)
̻̻Research: Training
practitioners to deliver
opportunistic multiple behaviour
change counselling in primary
care: a cluster randomised trial
(BMJ 2013;346:f1191)
̻̻Research: Effectiveness of
physical activity promotion
based in primary care:
systematic review and metaanalysis of randomised
controlled trials
(BMJ 2012;344:e1389)
̻̻Research: Effect of exercise
referral schemes in primary
care on physical activity and
improving health outcomes:
systematic review and metaanalysis
(BMJ 2011;343:d6462)
BMJ | 3 MAY 2014 | VOLUME 348

Dorothy D Dunlop,1 Jing Song,1 Pamela A Semanik,2 Leena Sharma,1 Joan M Bathon,3
Charles B Eaton,4 Marc C Hochberg,5 Rebecca D Jackson,6 C Kent Kwoh,7 W Jerry Mysiw,6
Michael C Nevitt,7 8 Rowland W Chang1
STUDY QUESTION
Is objectively measured time spent in light intensity physical
activity related to incident disability independent of
moderate-vigorous activity time and other predictors of risk
of disability in adults with or at risk of knee osteoarthritis?
SUMMARY ANSWER
Greater daily time spent in light intensity physical activities
was significantly related to a reduced risk of developing
disability and a reduced risk of disability progression,
independent of the time spent in moderate or vigorous
activities and other predictors of disability risk.
WHAT IS KNOWN AND WHAT THIS PAPER ADDS
Physical activity guidelines recommend engaging in
moderate-vigorous intensity physical activity, but whether
that intensity is needed to reduce disability is not known.
The findings of this study suggest that more time spent
being physically active reduces the risk of disability even if
the intensity of activity is not increased.

Participants and setting
We studied a cohort of 1680 community dwelling adults at
risk for disability onset. These participants had no baseline
disability in instrumental or basic activities of daily living,
were aged 49 years or older, and had osteoarthritis of the
knee or risk factors for knee osteoarthritis. The disability progression cohort included 1814 adults (1680 without baseline
disability plus 134 with baseline mild/moderate disability).
Design, size, and duration
This was a prospective multisite cohort study with two year
follow-up conducted in 2008-12 at Baltimore, Maryland;
Columbus, Ohio; Pittsburgh, Pennsylvania; and Pawtucket,
Rhode Island, USA. Participants came from a subcohort of
the Osteoarthritis Initiative who were enrolled in an accelerometer monitoring substudy. Disability was ascertained
Age adjusted percentage of incident disability according
to quartile categories of light physical activity
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from limitations in instrumental and basic activities of daily
living at baseline and two years. The primary outcome was
incident disability. The secondary outcome was progression
of disability defined by a more severe level (no limitations or
limitations in instrumental activities only, in one or two basic
activities, or in three or more basic activities of daily living) at
two years compared with baseline.

Main results
We documented 149 cases of new disability in instrumental
or basic activities of daily living over two years of follow-up.
Less incident disability and less disability progression were
significantly related to increasing quartile categories of daily
time spent in light intensity physical activities (disability onset
hazard ratios: 1.00, 0.62, 0.47, and 0.58, P for trend=0.007;
progression hazard ratios 1.00, 0.59, 0.50, and 0.53, P for
trend=0.003), when controlled for moderate-vigorous activity
time, socioeconomic factors (age, sex, race/ethnicity, education, income), and baseline health factors (comorbidities,
depressive symptoms, obesity, smoking, lower extremity
symptoms and function, and knee assessments: osteoarthritis severity, pain, symptoms, previous injury).
Bias, confounding, and other reasons for caution
These observational study findings may be influenced by
reverse causation or confounded by factors associated with
unmeasured baseline disability. These concerns are mitigated by restriction of analyses to people free of disability
at baseline, assessment of subsequent disability status
two years later, and control for baseline function, which
is arguably a precursor of disability. The threshold used to
identify light intensity activity may influence the strength
of associations found.
Generalisability to other populations
The sample was composed of adults with or at high risk of
developing knee osteoarthritis, which influences the generalisability of these results. However, the relation between
light activity time and incident disability was independent
of the severity of knee osteoarthritis, knee pain, and the
presence of knee symptoms.
Study funding/potential competing interests
The National Institute for Arthritis and Musculoskeletal Diseases and the Falk Medical Trust funded this study. Publicly
released Osteoarthritis Initiative data were funded through
a public-private partnership comprising five National Institutes of Health contracts. Private funding partners include
Merck Research Laboratories, Novartis Pharmaceuticals
Corporation, GlaxoSmithKline, and Pfizer.
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STUDY QUESTION
Are objective measures of physical capability in mid-life
associated with all cause mortality?
SUMMARY ANSWER
Standing balance time, chair rise speed, and grip strength
at the age of 53 are associated with all cause mortality rates
over 13 years of follow-up.
WHAT IS KNOWN AND WHAT THIS PAPER ADDS
Systematic reviews and meta-analyses have provided
evidence of associations between better performance in
objective tests of physical capability and lower all cause
mortality rates in older people living in the community.
The current study shows that, even in mid-life, objective
assessment of physical capability can identify those people
less likely to achieve a long and healthy life.

Participants and setting
Men and women from the MRC National Survey of Health
and Development, a socially stratified sample of people
born across England, Scotland, and Wales in March 1946
who have been followed up prospectively.
Design, size, and duration
The analysis included 2766 study participants whose physical capability had been assessed at age 53 (in 1999) and
who were linked to the NHS central register for mortality

Mortality rate and hazard ratio for mortality according to performance on tests of physical
capability at age 53 (n=2766; 177 deaths)
Mortality rate per 1000
person years (95% CI)

Fifths of grip strength:
Unable to do test†
18.63 (11.03 to 31.46)
1 (lowest)
8.01 (6.14 to 10.46)
2
4.37 (3.06 to 6.26)
3
3.77 (2.57 to 5.54)
4
4.37 (3.06 to 6.26)
5 (highest)
3.33 (3.06 to 6.26)
Fifths of chair rise speed:
Unable to do test†
20.47 (14.47 to 28.94)
1 (lowest)
6.43 (4.72 to 8.77)
2
4.36 (3.03 to 6.28)
3
4.17 (2.82 to 6.18)
4
3.94 (2.74 to 5.67)
5 (highest)
3.04 (2.00 to 4.62)
Fifths of standing balance time:
Unable to do test†
30.28 (21.53 to 42.59)
1 (lowest)
7.84 (5.92 to 10.37)
2
2.99 (1.86 to 4.81)
3
4.37 (3.14 to 6.09)
4
3.38 (2.25 to 5.09)
5 (highest)
2.79 (1.80 to 4.33)

Adjusted HR for all cause mortality (95% CI)
Sex

All covariates*

5.84 (3.01 to 11.36)
2.42 (1.49 to 3.94)
1.32 (0.76 to 2.27)
1.13 (0.65 to 1.99)
1.32 (0.76 to 2.27)
1.00

4.80 (2.42 to 9.50)
1.98 (1.20 to 3.27)
1.27 (0.73 to 2.21)
1.10 (0.63 to 1.95)
1.29 (0.75 to 2.22)
1.00

6.91 (4.02 to 11.90)
2.13 (1.27 to 3.59)
1.44 (0.83 to 2.51)
1.36 (0.77 to 2.41)
1.30 (0.75 to 2.26)
1.00

4.28 (2.41 to 7.60)
1.61 (0.94 to 2.76)
1.30 (0.74 to 2.28)
1.21 (0.68 to 2.16)
1.25 (0.72 to 2.19)
1.00

12.53 (7.16 to 21.91)
3.11 (1.84 to 5.25)
1.17 (0.61 to 2.23)
1.66 (0.96 to 2.87)
1.29 (0.71 to 2.36)
1.00

9.61 (5.32 to 17.39)
2.53 (1.48 to 4.33)
1.03 (0.54 to 1.98)
1.65 (0.95 to 2.88)
1.24 (0.68 to 2.27)
1.00

*Sex, body size (height and BMI), socioeconomic position (occupational class and educational level attained), lifestyle factors
(smoking status and leisure activity levels), and health status (cancer, cardiovascular disease, diabetes, severe respiratory
symptoms).
†Unable to complete each test for health reasons: 63 for grip strength; 136 for chair rise speed; 99 for standing balance.
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notification. Using Cox proportional hazards regression
models we tested the associations of each of the three individual measures of physical capability (grip strength, chair
rise speed, and standing balance time), a composite physical capability score, and the number of tests participants
were unable to perform with subsequent hazards of all
cause mortality. Follow-up time was from March 1999 until
confirmed death from any cause, emigration, or the end of
March 2012. Adjustments were made for sex, body size,
socioeconomic position, lifestyle factors, and health status.

Main results and the role of chance
Those participants unable to perform each physical capability test and those in the lowest performing sex specific fifth
were found to have higher mortality rates than participants in
the highest fifth. Adjustment for baseline covariates partially
attenuated associations, but the main associations remained
in fully adjusted models. When we compared a series of models including different combinations of the measures using
likelihood ratio tests, all three physical capability measures
improved the model fit, and a model including all three
measures produced the highest estimate of predictive ability (C index 0.71, 95% confidence interval 0.65 to 0.77). The
C index estimates the probability of concordance between
observed and predicted responses.
Bias, confounding, and other reasons for caution
To minimise the level of potential bias introduced from
missing information, we imputed missing values of the
covariates in the sample of 2766 with complete data on
physical capability and mortality. We ran a series of sensitivity analyses, including exclusion of all deaths that
occurred in the first two years of follow-up and those with
health problems at baseline; all our main conclusions
remained the same. Limitations of our analyses include
insufficient statistical power to investigate cause specific
mortality and not being able to fully exclude the possibility
of residual confounding.
Generalisability to other populations
When physical capability was assessed at age 53, despite
losses to follow-up from death, emigration, loss of contact,
and permanent refusal, the sample remained representative of the national population born at a similar time in most
respects. Our findings are therefore likely to be generalisable
to other populations of a similar age in high income countries.
Study funding/potential competing interests
This work was supported by UK Medical Research Council
(programme code MC_UU_12019/4) and the Norwegian
Institute of Public Health. The funders of the study had
no role in the study design, data collection, data analysis,
data interpretation, writing of the report, or the decision
to submit the article for publication.
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STUDY QUESTION
Does the number of discrepancies in reports of bone marrow
stem cell trials correlate with left ventricular ejection fraction
effect size?
SUMMARY ANSWER
There is an association between the number of
discrepancies in trial reports and the effect size of bone
marrow stem cells on ejection fraction.
WHAT IS KNOWN AND WHAT THIS PAPER ADDS
Though autologous bone marrow stem cell therapy has
been reported to substantially increase cardiac function,
trials have differed in the reported effect sizes. We present
a previously undescribed explanatory variable for the
discordant effect size between trials of bone marrow
stem cell therapy for cardiac function. Trials with fewer
discrepancies find smaller effect sizes on ejection fraction,
culminating in the few discrepancy-free trials showing a
weighted mean effect size of zero.

Selection criteria for studies
We searched PubMed and Embase from inception to April
2013 for randomised clinical trials of autologous bone
marrow stem cells in cardiac disease that reported a mean
ejection fraction effect size.
Primary outcome
Association between number of discrepancies and
weighted mean effect size.
Main results and role of chance
There were over 600 discrepancies in 133 reports from
49 trials. The number of discrepancies correlated with
the reported increment in ejection fraction (Spearman’s
r=0.4, P=0.005). Trials with >30 discrepancies showed a
weighted mean effect size of 7.7%. Classes of trials with
fewer discrepancies showed progressively smaller ejection
fraction effects, culminating in the five discrepancy-free
trials showing a weighted mean effect size of −0.4%. In
the figure the error bars show only the standard error of
the sample size weighted mean effect size across trials in
each category. Formal meta-analytical confidence intervals
which fully integrate sample size and uncertainty within
each trial were available for only a subset of trials (see
appendix 10 of the full paper).
There were many types of discrepancies. Some studies
reported patients with zero and even negative NYHA classes
(which can only be I, II, III, or IV). Graphs sometimes

Mean effect size by number of discrepancies
EF effect size
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showed data points for more patients than the trial
enrolled. In some studies, statistical testing was performed only in the active group, missing highly significant
changes in the control group, which, if calculated, showed
P values as low as 10−108. Other studies described patients
who had died or been lost to survival follow-up, but whose
current symptom status was known and were somehow
still attending for invasive tests. Proportions given in some
studies were incompatible with the reported percentage—
for example, 5 of 6 patients reported as 100%. Other
stated proportions were impossible for any whole number
of patients. Numerous summary statistics were incorrect,
including impossibly wide or mathematically impossible
standard deviations. Sometimes the mean of a displayed
set of numbers was calculated incorrectly. Another trial
reported significantly positive results but its later more
detailed analysis of the same numbers seems to show no
significant effect.

Bias, confounding, and other reasons for caution
We could not blind ourselves to effect size because this was
embedded within the report itself. Moreover there could be
additional discrepancies that we failed to identify: readers
are welcome to report any missed discrepancies via “rapid
response.” Our method of counting discrepancies is imperfect because there is no universally accepted convention.
Study funding
For full disclosure, we report that DPF is supported by a
British Heart Foundation senior clinical research fellowship FS/10/038 and GDC is a British Heart Foundation
clinical research training fellow (FS/12/12/29294).
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STUDY QUESTION
What are the associations of dietary fiber post-myocardial
infarction (MI) and changes of dietary fiber from before to
after MI with all cause and cardiovascular mortality?
SUMMARY ANSWER
In this prospective study of dietary fiber intake after MI, a
greater intake of dietary fiber, especially cereal fiber, was
inversely associated with all cause mortality. On average,
participants increased dietary fiber intake after MI, and the
greater the increase, the lower was the risk of subsequent all
cause and cardiovascular mortality.
WHAT IS KNOWN AND WHAT THIS PAPER ADDS
Dietary fiber is associated with a lower risk of coronary heart
disease in healthy populations but it is unclear whether
higher consumption of dietary fiber after MI is associated
with lower mortality. In this prospective study of survivors
after MI, a greater post-MI intake of dietary fiber, especially
cereal fiber, was inversely associated with all cause
mortality, and an increase in consumption of fiber from the
period before to after MI was significantly associated with
lower all cause and cardiovascular mortality.

Participants and setting
The Nurses’ Health Study and the Health Professionals
Follow-Up Study are two large prospective cohort studies of
US women and men with repeated dietary measurements.
We included 2258 women and 1840 men who were free
of cardiovascular disease, stroke, or cancer at enrollment,
survived a first MI during follow-up, were free of stroke at
the time of initial MI onset, and provided a food frequency
questionnaire before and at least one after MI.
Design, size, and duration
We evaluated the associations of dietary fiber post-MI and
changes from before to after MI for all cause and cardiovascular mortality using Cox proportional hazards models,
adjusting for medication use, medical history, and lifestyle
factors, including smoking status.
Main results and the role of chance
Higher fiber intake post-MI was significantly associated
with lower all cause mortality (comparing extreme fifths
of fiber intake, pooled hazard ratio 0.75, 95% confidence
interval 0.58 to 0.97). Greater intake of cereal fiber was
more strongly associated with all cause mortality (pooled
hazard ratio 0.73, 0.58 to 0.91) than were other sources
of dietary fiber. An increased fiber intake from before to
after MI was significantly associated with lower all cause
mortality (pooled hazard ratio 0.69, 0.55 to 0.87).
Bias, confounding, and other reasons for caution
Our food frequency questionnaire is a reliable measure for
assessing dietary intake in the previous year but its validity
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Multivariate adjusted hazard ratios for all cause and
cardiovascular mortality according to fiber intake after
initial myocardial infarction (MI) and changes from
before to after MI
All cause mortality (P=0.03)
Cardiovascular mortality (P=0.46)

Multivariate adjusted
pooled hazard ratios
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is not known for measuring intake within the same person before and after MI. Our results may be confounded
by beneficial factors related to fiber intake; foods that are
high in fiber, such as whole grains, fruits, and vegetables,
also contain vitamins, minerals, antioxidants, and phytochemicals, which may also be beneficial for health. We
performed series sensitivity analyses and showed that
only under extreme conditions was the observed inverse
association meaningfully attenuated. Even with two of the
largest long term prospective post-MI cohorts, we still had
limited power to examine cause specific mortality. We were
also not able to examine optimal timing for change in diet
or potential interactions between dietary fiber and medication use post-MI.

Generalisability to other populations
Our study sample comprised a relatively homogeneous
population of US health professionals. The underlying
biological mechanisms of beneficial effects of fiber are,
however, likely to be similar across different ethnic groups.
Study funding/potential competing interests
This study was supported by National Institute of Health
grants AA11181, HL35464, HL34594, HL60712,
CA55075, CA87969, and CA055075.
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