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CARDIOVASCULAR DISEASE

ABSTRACT & COMMENTARY

Aerobic Exercise and Heart Health:  
Is It Ever Too Late to Start?
By Eric Neilson, MD, and Nancy Selfridge, MD
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Commonwealth of Dominica, West Indies. Dr. Selfridge is Professor and Chair, Department of Clinical Medicine, Ross 
University School of Medicine, Commonwealth of Dominica, West Indies. 
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SYNOPSIS: In this prospective, randomized, controlled trial, researchers demonstrated improvements in exercise tolerance and diastolic 
cardiac function in middle-aged, healthy, sedentary men and women performing intensive aerobic exercise over a two-year period.

SOURCE: Howden EJ, Sarma S, Lawley JS, et al. Reversing the cardiac effects of sedentary aging in middle age — a randomized 
controlled trial: Implications for heart failure prevention. Circulation 2018;137:1549-1560.

Heart failure (HF) is a common, debilitat-
ing, and often fatal disease. Heart failure 
with preserved ejection fraction (HFpEF) 

makes up about half of heart failure diagnoses 
and is associated with increasing ventricular stiff-
ness (loss of compliance) and consequent diastolic 
dysfunction. Further, there is no highly effective 
pharmacologic treatment for HFpEF.1 Two lead-
ing risk factors for the development of HFpEF 
are aging and sedentary lifestyle, and fitness in 
middle age is a strong predictor of future heart 

failure.2 Competitive master athletes (defined as 
35 to 100 years of age) maintain ventricular com-
pliance similar to younger individuals. Howden 
et al previously found that exercise initiated after 
age 65 years or in patients with already estab-
lished HFpEF, although associated with increased 
quality of life and fitness measures, cannot 
significantly improve ventricular stiffness result-
ing from sedentary aging.3,4 Thus, they conducted 
this study to determine if there was a point in 
the aging process in which exercise could reverse 
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ventricular stiffness with associated im-
plications for reducing the risk of future 
heart failure. 

Capitalizing on accumulated evidence 
that high-intensity interval training 
(HIIT) provides significant improve-
ments in cardiovascular fitness over 
moderate-intensity exercise5,6 and that 
an inverse dose-response relationship 
exists between physical activity and risk 
of heart failure,7 Howden et al demon-
strated that performing a highly struc-
tured endurance exercise regimen over 
two years improved cardiac stiffness 
and cardiorespiratory fitness in seden-
tary but otherwise healthy, middle-aged 
individuals (53 ± 5 years).

The study included 53 participants, 
about half female (n = 33), with a sed-
entary lifestyle (no prior history of con-
sistent exercise > 30 minutes three times 
weekly) and no history or evidence of 
comorbidities including tobacco use, 
hypertension, obesity, untreated thyroid 
disease, chronic lung disease, obstruc-
tive sleep apnea, or coronary artery 
disease. Participants were randomized 
into either an aerobic and resistance 
endurance training program (ExT) or 
a flexibility and balance training/yoga 
control group. All participants had 
pretest baseline measures of fitness, 
exercise capacity, and cardiac function, 
including echocardiography and cardiac 
catheterization with manipulations of 

cardiac filling (preload) using lower-
body negative pressure techniques and 
isotonic saline IV fluid loads, to deter-
mine myocardial stiffness measures. 

Endurance exercise training included 
an individualized progressive approach 
based on baseline measures of fitness, 
beginning with two to three 30-min-
ute sessions per week and progressing 
over 10 months to five to six hours 
per week, including two days of HIIT 
sessions (four four-minute, 95% maxi-
mum exercise intervals separated by 
three-minute active recovery intervals), 
a recovery day of light aerobic activity 
after each HIIT day, one long (at least 
60 minutes) and one 30-minute sub-
maximum effort session. For the final 
14 months, HIIT was reduced to one 
session per week. The control group 
participated in yoga, balance, and 
strength training activities three times 
per week for two years without incor-
poration of any aerobic exercise and 
with a caveat to avoid hot yoga classes 
or prolonged endurance activities. 

All participants in both groups met 
monthly with a physiologist, and 
exercise was monitored and compli-
ance documented using exercise logs 
and a heart rate monitor. Overall mean 
adherence rate to the ExT intervention 
was a surprising 88% (± 11%). The 
adherence rate in the control group 
was not detailed in the report, although 

Summary Points
• An intensive personalized and graded exercise training program for middle-aged  

(53 ± 5 years), sedentary (no prior history of consistent exercise > 30 
minutes three times weekly) but otherwise healthy men and women showed 
improvements in oxygen consumption, cardiac stiffness, and left ventricular diastolic 
pressure-volume relationships.

• Improvements correlated with stepwise monitored progression to five to six 
hours of aerobic exercise each week, including two weekly high-intensity interval 
training sessions, over a 10-month period. Improvements were maintained over 
an additional 14 months with 150 to 180 minutes of exercise/week, including one 
high-intensity interval training session.

• Implications for non-whites and those with pre-existing heart disease or risk factors 
for heart disease, including obesity, are unknown; the study was insufficiently 
powered to draw valid conclusions for women as a sub-group.
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five individuals out of 32 withdrew during the 
study (citing work commitments, prior injury, 
personal reasons, and health reasons). Fifty-two 
participants completed the two-year study; one 
participant withdrew after the pretest studies were 
completed. 

The ExT intervention at 10 months resulted in an 
18% increase in mean VO2max (95% confidence 
interval [CI], 15-22%; P < 0.05), with a slight de-
crease noted in the control group of -1% (95% CI, 
4.8-2.7%; P < 0.05). No additional changes were 
noted in the ensuing 14 months for either group. 
Left ventricular end-diastolic volume measured 
by echocardiography (correlating with ventricular 
compliance) showed a similar pattern of increas-
ing by about 17% in the ExT group and no change 
in the control group, with maximum effect at 10 
months. After two years, pretest procedures were 
repeated in all participants to assess left ventricu-
lar end-diastolic pressure volume and cardiac 
stiffness models. Participants in the ExT group 
demonstrated statistically significant (P < 0.05) 
decreases in mean resting heart rate from 63 bpm 
(95% CI, 60-67) pre-intervention to 58 bpm (95% 
CI, 55-61) post-intervention, with no change pre- 
and post- noted in the controls. Increases in mean 
stroke volume index for the ExT group also were 
significant from 42 mL/m2 (95% CI, 39-45) to 45 
mL/m2 (95% CI, 42-49) compared to no change in 
the control group 41 mL/m2 (95% CI, 38-43) to 
42 mL/m2 (95% CI, 39-44). Statistically significant 
changes (P < 0.05) also were noted in end-diastolic 
volume index and transmural pressures correlating 
with increased left ventricular compliance and in-
dicating an overall improvement in diastolic func-
tion. No statistically significant changes in any of 
these parameters were noted in the control group, 
indicating that the control intervention exercise 
program did not confer the benefits of increased 
left ventricular compliance that were evident from 
the HIIT/aerobic/endurance program. 

n COMMENTARY
This study is the next step in establishing pre-
scriptive lifestyle changes aimed at preventing or 
postponing the development of HF. From 2001 
to 2014, 6.5 million Americans were diagnosed 
with HF. With an aging population over the next 
10 years, this number is expected to increase to 
more than 8 million. Overall, one-year mortality 
in Medicare patients with HF is nearly 30%. Data 
showed HF was a principal diagnosis in approxi-
mately 900,000 hospital discharges, more than  
2.3 million physician office visits, and more  
than 450,000 emergency department visits. In 
2012, cost estimates due to HF were more than 

$30 billion and are expected to rise to nearly $70 
billion by 2030.8

We know lifestyle choices, including exercise, are 
key determinants of cardiovascular health. The 
American Heart Association (AHA) 2018 update 
on Heart Disease and Stroke8 indicates the num-
ber of adults exercising enough is a mere 21.5%, 
leading to one of the seven AHA goals for heart 
health: at least 150 minutes of weekly exercise, 
including incorporating vigorous exercise activi-
ties. Participants in the ExT arm of this study 
adhered to these recommendations, averaging 
150-180 minutes/week with incorporation of HIIT. 
However, they did so in a highly individualized, 
structured, progressive, and supervised program, 
elements that clearly could overcome common 
barriers to adherence to exercise recommendations 
for sedentary individuals. Such a program would 
prove prohibitive to many if it was associated with 
any cost not covered by insurance.

Additionally, there are important questions to be 
answered about the general applicability of this 
study as a preventive recommendation. Although 
these participants were sedentary, none had co-
morbidities or major risk factors associated with 
cardiac disease. The average body mass index 
of participants was 26 kg/m2, the lower range of 
“overweight” and not representative of a large 
subset of sedentary and at-risk Americans. None 
had used tobacco in the last 10 years. The study 
was limited to 33 women, one black, and two 
Hispanic participants. African Americans have 
the highest risk of HF. Of the nearly 1 million 
people newly diagnosed with HF each year, half 
are women.1 This study was insufficiently powered 
to allow for statistically significant interpretation 
of results for these important demographic groups. 
Further studies focused on these groups will be 
necessary to determine if this exercise intervention 
is a viable strategy for preventing the devastating 
effect of HF. 

Currently, the exercise volume maintained in the 
ExT group in this study aligns with current AHA 
recommendations of about 150 minutes/per week. 
The study included one HIIT session per week, 
and although no adverse events due to the ExT 
program were reported, the participants were 
carefully selected and closely monitored, unlike 
most individuals who initiate exercise programs. 
The volume and intensity of this exercise program 
could not and should not be initiated by seden-
tary middle-aged adults without supervision and 
baseline assessment of cardiac health. Although 
this study adds much in terms of understanding 
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the physiology of the aging heart and the capacity 
to reverse age-related changes, we already have 
substantial evidence that AHA exercise recom-
mendations are associated with reduced overall 
morbidity and mortality. These recommendations 
should not change. Additional studies are needed 
in a wider range of more representative U.S. 
populations to determine if the authors’ exercise 
intervention can improve diastolic function due to 
aging in these groups.  n
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INSOMNIA

ABSTRACT & COMMENTARY

Chicken or Egg: Does Improving Sleep 
Improve Mental Health?
By Ellen Feldman, MD

Altru Health System, Grand Forks, ND 

Dr. Feldman reports no financial relationships relevant to this field of study. 

SYNOPSIS: Authors of this large, randomized, controlled study strongly suggest that better sleep leads to improvement in several areas of 
mental health, and that a digital form of cognitive behavior therapy can significantly help in treatment of insomnia.

SOURCE: Freeman D, Sheaves B, Goodwin GM, et al. The effects of improving sleep on mental health (OASIS): A randomised controlled 
trial with mediation analysis. Lancet Psychiatry 2017;4:749-758.

Sleep is a basic need. Leaping over geographical 
and cultural barriers, disorders of sleep af-

fect patients of all ages and genders worldwide.1 
A common disorder of sleep, insomnia is defined 
broadly as difficulty initiating or staying asleep. 
Given that individuals’ sleep requirements vary, 
insomnia becomes clinically significant when a 
patient perceives impairment or functional inter-
ference from the sleep disturbance.2

About 10% of patients in primary care clinics 
have insomnia, but this commonly is overlooked 
as a diagnosis or factor behind other seemingly 
unrelated complaints. Insomnia lasting more than 
one month (chronic insomnia) negatively affects 
daytime alertness, attention, and cognitive pro-
cessing. Even shorter bouts of insomnia may affect 
frequency of headaches, levels of energy, pain, and 
other medical conditions.1,2,3

Although we know many mental health diagno-
ses affect sleep, there is growing evidence that 

sleep disruption itself can lead to mood disorders 
and thought disorders. With an interest in better 
understanding the relationship between sleep and 
mental health, Freeman et al designed a study to 
investigate the effects of sleep improvement alone 
on psychotic symptoms (such as paranoia and hal-
lucinations), depression, and anxiety. 

The study was designed as a single-blind, random-
ized, controlled trial of digital cognitive behavioral 
therapy (CBT) vs. treatment as usual. To promote 
diversity, participants were recruited from 26 
universities across the United Kingdom. All re-
cruitment was via email or website advertisement. 
Eligibility was quite broad: Participants needed to 
be enrolled at the university and score 16 or lower 
on the sleep condition indicator (SCI), an eight-
item screening tool for insomnia.4 

Notably, a score of ≤ 16 on the SCI generally is ac-
cepted as a cutoff for insomnia disorder. The ques-
tions on the SCI look at several aspects of sleep, 
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including quantity and quality of sleep, as well as 
effect on daytime functioning. Higher scores on 
the SCI (up to 32) indicate better sleep in general.4

The authors randomly assigned 3,755 partici-
pants to treatment, with 1,891 subjects in the 
CBT group and 1,864 in the treatment as usual 
group. Assessment of multiple outcomes, including 
insomnia (defined as difficulty initiating or stay-
ing asleep and leading to functional impairment), 
paranoia, hallucinations, symptoms of depression, 
mania, and psychological well-being, were con-
ducted via online scales at baseline and specified 
intervals.

The digital form of CBT used to treat insomnia in 
this study is called Sleepio. This online program 
and app can be completed in six sessions on any 
browser and each session lasts about 20 minutes. 
An initial online assessment determines a personal-
ized, interactive program that includes education-
al, behavioral, and cognitive sections. Among the 
techniques used are relaxation, sleep restriction 
(restricting sleep to certain times), imagery, and 
sleep hygiene. Sleep diaries play a central role in 
this approach and allow an animated sleep thera-
pist to propose new sleep windows and interven-
tions based on the sleep diary data.5

Participants were asked to complete online screens 
measuring the outcomes at baseline, week 3, week 
10, and week 22. The week 3 measurement was 

inserted to help understand timing of the im-
provements (that is, to try to determine if sleep 
improved before or after changes in mental health 
symptoms). At each assessment, subjects were 
asked about any contact with mental health ser-
vices, any medication changes, or any new psycho-
logical therapy.

Completion of assessments and treatment were 
low. In both groups, more than 50% of the partici-
pants did not complete the assessments, and only 
18% of the initial 1,891 subjects in the CBT arm 
completed the entire six-session course of Sleepio.

However, even controlling for the dropout rate, 
when compared with the control group, there was 
significant improvement in SCI scores, indicating 
improvement in sleep quantity and quality, para-
noia, and hallucinations at every measurement 
point (all P values < 0.001). Table 1 shows data 
for insomnia from weeks 10 and 22. 

Freeman et al sought to determine if the sleep 
improvement mediated the changes in paranoia 
and hallucinations. Mediation analysis determined 
that improvement in sleep by week 3 could be 
responsible for about half of the total reduction in 
psychotic experiences reported by week 22.

Scales measuring depressive symptoms, anxiety, 
and psychological well-being all showed sustained 
improvement over the course of the study. (See Ta-
bles 2-4.) Other notable findings were that the two 
study arms were matched evenly for contact with 
mental health services during the trial period. No 
adverse events were reported. However, the mean 
score on the mania scale was increased slightly in 
the intervention group.

n COMMENTARY
On the surface, this investigation of the relation-
ship between sleep improvement and mental health 
disorders may be viewed as a study of primary 
interest to providers treating patients with mental 
health impairments. However, on second glance, 
the applicability of this study to a wider range of 
patients is clear. 

The main goal of this study — determining if sleep 
improvement decreases mental health impair-
ment — required first achieving significant sleep 
improvement. A large number of participants was 
needed to power the study. The 3,755 subjects 
were all university students with insomnia, only 
some of whom had mental health problems. For 
ease of application and accessibility to university 
students across the United Kingdom, digital CBT 

Summary Points
• The authors randomized 3,755 university 

students with positive screens for insomnia 
to receive either online cognitive behavioral 
therapy (CBT) via a sleep-oriented program, 
aptly named Sleepio, or treatment as usual.

• The primary outcome measures were 
insomnia, paranoia, and hallucinations; 
secondary measures included depression and 
anxiety.

• At week 10, the group receiving digital CBT 
had significantly reduced insomnia compared 
to the usual treatment group (P < 0.0001); 
all other outcome measures decreased 
significantly.

• Statistical analysis suggests that lengthening 
hours of sleep mediates improvement in 
psychotic symptoms, depression, and anxiety.



102 Integrative Medicine Alert

was chosen as the intervention to improve sleep. 
The results in sleep improvement alone are impres-
sive and seem to have widespread relevance to this 
population.

Freeman et al noted that these results very well 
may be applicable to a larger adult population, as 
Sleepio was developed for adults and there was no 
modification in protocol for this student popula-
tion. In fact, the significant improvement in sleep 
in this study is similar to the improvement in sleep 
found in previously published trials with general 
adult participants. 

Although part of the excitement from the study 
results is linked to the reduction of insomnia with 
internet-based CBT, that was not the primary aim 
of this study. The primary focus was to deter-
mine if the reduction in insomnia would reduce 
emergence of paranoia and hallucinations. The 
secondary focus was determine if the intervention 
improved depression and anxiety symptoms while 
helping psychological well-being. The significant 
results and mediation analysis point to a direct 
(but not complete) link between improvement in 
sleep and these other outcome measures.

Some clear limitations of this study include the 
high dropout rate, the reliance on self-reported 
questionnaires, the self-selection of participants, 
and the lack of exclusion criteria. All of these 
factors may have introduced bias into the results. 
In particular, the high rate of noncompletion of 
the entire Sleepio protocol most likely skewed 
the results, as it is unknown why the participants 
stopped the treatment. The dropout rate in this 
study is similar to other online digital CBT trials;6 
future direction in this field should include an  
investigation into characteristics of participants 
who are most likely to complete the protocol. 
Continuing efforts to involve broad representative 
populations as participants will be useful as well.

It is unclear from this study if there is a clinical 
significance to the slight increase in mean scores 

on the mania scales in the group receiving digi-
tal CBT. It may be that this group actually was 
reporting elevated mood and energy, but this 
warrants further investigation before making firm 
conclusions. 

Overall, the study results make it clear that when 
university students present with insomnia, ad-
dressing the sleep problem vigorously with digital 
CBT may reduce the severity of mental health 
symptoms, such as depression, anxiety, and even 
paranoia. A bit less clear, but strongly suggested,  
is that when university students present with  
mental health symptoms, addressing sleep issues 

Table 1: Mean Score SCI, Weeks 10 and 22

Mean score for insomnia measured 
with SCI-8 on 32-point scale, week 10

Mean score for insomnia measured  
with SCI-8 on 32-point scale, week 22

Intervention group (digital cognitive 
behavioral therapy, “Sleepio”)

18.08 (SD = 6.66) 19.27 (SD = 7.13)

Control group (treatment as usual) 13.31 (SD = 6.45) 14.43 (SD = 6.71)

P value < 0.001 < 0.001

Sleep condition indicator (SCI) cutoff score for insomnia disorder is ≤ 16.

Table 2: Depression Measured via Patient 
Health Questionnaire (PHQ-9)

Control group 
(treatment as usual)

Intervention group 
(digital CBT-Sleepio)

Week 10 11.27 8.44

Week 22 10.34 8.00

CBT: cognitive behavioral therapy; mean values; P < 0.0001

Table 3: Anxiety Measured via Generalized 
Anxiety Disorder 7 (GAD-7) 

Control group 
(treatment as usual)

Intervention group 
(digital CBT-Sleepio)

Week 10 8.35 6.53

Week 22 7.67 6.14

CBT: cognitive behavioral therapy; mean values; P < 0.0001

Table 4: Psychological Well-being Measured 
via Warwick-Edinburgh Mental Wellbeing 
Scale 

Control group 
(treatment as usual)

Intervention group 
(digital CBT-Sleepio)

Week 10 38.73 40.92

Week 22 39.63 42.12

CBT: cognitive behavioral therapy; mean values; P < 0.0001
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vigorously may lessen the severity of these  
symptoms.

As this was not a head-to-head comparison of 
interventions to improve sleep, we have no in-
formation regarding the efficacy of digital CBT 
compared to pharmacotherapy or other forms of 
psychotherapy. Obtaining good sleep or improv-
ing insomnia by any appropriate intervention may 
have the same effect. However, this conclusion is 
premature and requires future confirmation.

A take-home message for integrative and primary 
care providers: Strongly consider insomnia treat-
ment as a focus for intervention when patients 
present with symptoms of mental health disorders. 
A review of the effect of CBT and awareness of 
the types of digital CBT may be useful in discus-
sions with patients. Although we cannot conclude 
directly from this study which patients will benefit 
most from digital CBT, thinking about offering this 
technique for intervention opens new options in 
creating a comprehensive, individualized treatment 

plan. The results of this study hold implications 
for future research on the pivotal role of sleep in 
mental health and validate the importance of ad-
dressing sleep quality and quantity in treatment of 
specific symptoms and disorders.  n
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BONE HEALTH

ABSTRACT & COMMENTARY 

B Vitamins and Hip Fracture Risk:  
To B or Not to B? 
By Narelle Magloire, MD, and Nancy J. Selfridge, MD 

Dr. Magloire is a Clinical Teaching Fellow in the Clinical Foundations Department at Ross University School of Medicine, 
Commonwealth of Dominica, West Indies. Dr. Selfridge is Professor and Chair, Clinical Foundations Department, Ross 
University School of Medicine, Commonwealth of Dominica, West Indies.

Dr. Magloire and Dr. Selfridge report no financial relationships relevant to this field of study. 

SYNOPSIS: Researchers conducted a secondary analysis and extended follow-up of two large, randomized, controlled trials to show the 
relationship between supplementing with B vitamins and the incidence of hip fractures.

SOURCE: Garcia Lopez M, Bønaa KH, Ebbing M, et al. B vitamins and hip fracture: Secondary analyses and extended follow-up of two 
large randomized controlled trials. J Bone Miner Res 2017;32:1981-1989.

Hip fractures are associated with significant 
healthcare costs, as well as morbidity, suffer-

ing, and mortality for patients. In an elderly frail 
patient, a hip fracture may precipitate a cascade 
of circumstances, including immobilization and 
hospitalization, that introduce potential for life-
threatening events at worst and loss of indepen-
dence and autonomy at best. Studies have dem-
onstrated an association between elevated blood 
homocysteine levels and incidence of hip fracture 
and osteoporosis. Thus, it has been hypothesized 
that homocysteine-lowering agents might be ben-
eficial in reducing hip fracture incidence.1  

B vitamins, particularly B12, B6 and folate, reduce 
homocysteine levels through their coenzyme func-
tions in the methionine cycle, converting homocys-
teine to methionine, which then becomes incorpo-
rated into DNA and RNA, leading to building of 
proteins and lipids. Interventional trials using a 
randomized, controlled design to study the rela-
tionship between B vitamins and hip fractures are 
difficult to implement because such an infrequent 
primary outcome requires a large number of study 
participants to attain statistical significance. Ac-
cordingly, interventional studies to date have been 
limited in number, hampered by confounding 

https://www.sbm.org/UserFiles/file/PracticalGuidanceforTargetingInsomniainPrimaryCareSettings_GoodieHunter_2014.pdf
https://www.sbm.org/UserFiles/file/PracticalGuidanceforTargetingInsomniainPrimaryCareSettings_GoodieHunter_2014.pdf
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variables (such as dietary composition), and have 
been unable to show a benefit solely attributable 
to B supplementation; however, observational 
studies have shown a small inverse association 
between vitamin B intake and hip fractures.1,2,3,4 To 
achieve the necessary sample size, Garcia Lopez et 
al performed a secondary analysis and extended 
follow-up of two large, randomized clinical tri-
als previously conducted to study B vitamins as 
an intervention to reduce cardiovascular disease, 
determining if there was any effect between use of 
B vitamins and the risk of hip fracture. 

The investigators analyzed pooled data from the 
Norwegian Vitamin Trial (NORVIT, December 
1998 to March 2004) and the Western Norway 
B Vitamin Intervention Trial (WENBIT, January 
2000 to October 2005), two randomized, placebo-
controlled, double-blind clinical trials that includ-
ed 6,837 participants. These trials were identi-
cal in design and originally looked at folic acid, 
vitamin B12, and vitamin B6 supplementation to 
reduce cardiovascular morbidity and mortality in 
patients with ischemic heart disease. Using a 2 × 2 
factorial design, participants in these two studies 
were placed randomly in one of four groups to 
receive: 1) folic acid 0.8 mg, vitamin B12 0.4 mg, 
and vitamin B6 40 mg; 2) folic acid 0.8 mg and 
vitamin B12 0.4 mg; 3) vitamin B6 40 mg; and  
4) placebo. In each group, men represented about 
77% of study participants and women represented 

about 23%. Table 1 shows study doses compared 
to recommended daily allowances for these  
vitamins. 

Collection and analysis of blood samples for B 
vitamin and homocysteine levels occurred at base-
line, at one to two months, and at the end of the 
intervention. Covariates considered in the analyses 
included age, sex, body mass index, smoking sta-
tus, hypertension, diabetes, and the presence of the 
5,10-methlylenetetrahydrofolate reductase gene 
polymorphism associated with increased homocys-
teine levels.

The authors linked the combined dataset from 
NORVIT and WENBIT to the Norwegian hip frac-
ture database. They used diagnostic and surgical 
procedure codes to identify incident hip fractures, 
and in cases that were not clear, they employed a 
comprehensive decision-making algorithm. The 
primary outcome was defined as a new or first 
hip fracture sustained by a trial participant within 
the study period, extended to include a post-trial 
follow-up observation period through December 
2012. Mean plasma homocysteine levels were 
similar in all groups at baseline prior to interven-
tion and were not significantly elevated, around  
12 ± 5 µmol/L. 

No statistically significant difference in hip frac-
ture incidence was noted in the vitamin B12 + 
folate group compared to placebo. The two groups 
receiving any B6 supplementation demonstrated 
a statistically significant increase in hip fractures 
at 42% compared to placebo during the post-trial 
follow-up (P = 0.008; 95% confidence interval 
[CI], 9-83%), a difference not apparent during 
the trial period analysis. Individuals experiencing 
fractures had mean plasma homocysteine levels of 
13.6 ± 5.2 µmol/L compared to 12.2 ± 5.0 µmol/L 
in those with no fractures (P < 0.01). Overall, 
fracture events were rare. Total fractures num-
bered only 43 during the trial and 236 during the 
post-trial follow-up out of the total 6,837 partici-
pants. When a secondary analysis was performed, 
a statistically significant decrease in fracture 

Summary Points
• Based on the observation that elevated 

homocysteine levels are associated with an 
increased risk of hip fractures, researchers 
investigated whether B vitamins, which are 
known homocysteine-lowering agents, might 
be associated with reduced risk of hip fracture.

• Vitamin B6 supplementation above the level of 
daily recommended doses is associated with an 
increased risk for hip fractures.

• The combination of folic acid and vitamin 
B12 supplementation did not show an overall 
reduction in hip fracture risk in the study 
participants, either during the study or in the 
extended follow-up. 

• A secondary analysis demonstrated a decreased 
hip fracture incidence noted in women taking 
B12 with folate, compared to placebo; women 
represented only 23% of study participants. 

Table 1: B Vitamin Intervention Doses  
Compared to Recommended Dietary  
Allowances (RDA)
Vitamin Daily Study Dose RDA

Folate 0.8 mg 0.4 mg/d

B12 0.4 mg 0.0024 mg/d

B6 40 mg 1.3 mg/d
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incidence was noted in women receiving B12 and 
folate compared to placebo (hazard ratio, 1.87; 
95% CI, 1.14-3.07), a relationship not noted in 
men within this group. 

n COMMENTARY
The prevention of hip fractures is a high priority 
because of the effect on patients, families, commu-
nities, and economies.5 Although homocysteine ap-
pears to be a marker for increased risk of hip frac-
ture, homocysteine-lowering therapy, in particular 
B vitamin supplementation, has not demonstrated 
success in reducing fracture risk in clinical tri-
als.2,3,4 This analysis of two large Norwegian trials 
examining B vitamin supplementation, although 
adequately powered, also failed to show a preven-
tive benefit for the population studied.

In addition to the size of the study population 
and the addition of the extended follow-up, study 
strengths include the blood analysis results that 
analyzed baseline mean homocysteine levels and 
the effects of supplementation, showing that B12 
and folate supplementation (with or without B6) 
had a statistically significant effect on lowering 
homocysteine levels, whereas placebo and B6 did 
not. In fact, any B6 supplementation appeared to 
increase fracture risk, an effect not mitigated by 
the addition of B12 and folate. Secondary strati-
fied analyses for multiple factors known to affect 
risk of osteoporosis and hip fractures were another 
strength. Only female gender emerged as a covari-
ate having an effect on outcomes, and this was 
only for women taking folate and B12. 

A study weakness is that data were pooled from 
participants who all had underlying ischemic heart 
disease in the original studies, and who were rela-
tively young (51-73 years of age) considering the 
primary outcome of hip fracture. Further,  
only 23% of participants were women; thus, the 

majority of study participants were not repre-
sentative of the aging population at greatest risk. 
The results may not be generalizable to a more 
diverse or representative population. Dietary data 
were not collected in this study. Although plasma 
B vitamin levels were monitored at baseline and 
during intervention, other dietary factors, such 
as calcium, magnesium, vitamin D, and protein 
intake, influence fracture risk. 

When patients seek advice about vitamin supple-
mentation, providers can share that supplementa-
tion with B12 and folate appears to lower ho-
mocysteine levels, but no benefit is apparent in 
reducing hip fracture risk except in women. Sup-
plementation with B6 at levels significantly greater 
than the recommended daily allowance should be 
discouraged because of the clear association with 
increased hip fracture risk. In the meantime, we 
await additional bench research to clarify complex 
biochemical and physiologic relationships, includ-
ing the role of homocysteine, in the development 
of osteoporosis and related fracture risk.  n
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SYNOPSIS: Remote video yoga instruction service has the potential to bring chronic pain improvement to those who have difficulty in 
accessing medical care.
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SOURCE: Mathersul D, Mahoney L, Bayley P. Tele-yoga for chronic pain: Current status and future directions. Glob Adv Health Med 2018; 
Apr. 2. doi.org/10.1177/2164956118766011.

Chronic pain continues to trouble people in the 
United States in terms of healthcare costs and 

lost work productivity. Mathersul et al reviewed 
the military’s early research results in telehealth, 
using an innovative approach to reaching those 
patients who have difficulty in accessing their care. 
“Most days” pain is encountered more frequently 
in the veteran population than the general popula-
tion (9.1% vs. 6.4%), whereas 65.5% of veterans 
reported pain in the past three months compared 
to 56.4% of the general population.1 There is 
direct correlation of pain to the number of years 
of post-deployment.2 Current pharmaceutical 
interventions have brought limited success with 
significant unwanted side effects. Even cognitive 
behavioral therapy, the standard for psychological 
intervention in pain therapy, has limited effec-
tiveness. Because of the effect of chronic pain on 
veterans, the National Institutes of Health and the 
Department of Veterans Affairs have prioritized 
research in this field looking for other interven-
tions that might produce results and be acceptable 
to patients.

As a prelude to their discussion concerning yoga 
and tele-yoga activities for chronic pain, the au-
thors described “telehealth” as an inclusive term 
for real-time video or telephone conferencing for 
individuals living in remote areas or who have 
reduced mobility. This is in contrast to “telemedi-
cine” that refers to direct clinical services.

Yoga is one of many mind-body or energy thera-
pies that have been used to treat chronic pain, 
both as first-line and as adjunctive therapy. The 
authors were careful to elucidate the scenarios 
where in-person yoga has been studied and is 
helpful: cancer pain, headache, musculoskeletal 
pain of the lower back and neck, rheumatoid 
arthritis, osteoarthritis, irritable bowel syndrome, 
and fibromyalgia. Although in-person yoga is an 
effective method for treating pain, the authors 
suggested that telehealth sessions are feasible and 
may be helpful on many levels, in addition to pain 
management, including exercise, peer mentoring, 
and psychological treatments.

Suggestive evidence for support of telehealth 
programs comes from studies performed at the 
War Related Illness and Injury Study Center in 
Palo Alto, CA. The first study involved telehealth 
intervention for heart and respiratory issues in in-
dividuals with congestive heart failure and chronic 
obstructive pulmonary disease;3 a second study 
involved treating chronic pain.4 In these studies, 

participants rated their satisfaction and improved 
self-reported pain, energy level, depression, and 
anxiety to be comparable to in-person yoga class-
es. To date for safety reasons, the Palo Alto group 
has not used poses that require the participant to 
lay prone or supine on the floor. They suggested 
further research will provide answers for poses 
that can be used safely in the telehealth mode.

The authors discussed issues that need to be ad-
dressed to further study the implementation of 
yoga telehealth activities. There are many differing 
styles of yoga that, if studied or reviewed together, 
would impede the identification of positive/nega-
tive effects. The addition or subtraction of mindful-
ness in yoga research also interferes with outcome 
analyses. It still is not proven that telehealth inter-
ventions are as successful as in-person interactions. 
Consistent study design has yet to be formulated, 
while the feasibility of performing large studies 
hinders both in-person and telehealth mind-body 
medicine. This article represents innovative think-
ing using a relatively inexpensive and accessible 
technology to help members of a mobile, and at 
times, isolated, societal group. Translation to the 
general population would be easy and worthwhile. 
We can look forward to further research from the 
military and integrative medical communities to 
aid in chronic pain management.  n
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Summary Point
• Researchers reviewed the use of yoga 

instruction, transmitted remotely for access-
challenged patients in treating chronic pain. The 
study suggests that tele-yoga can be an effective 
treatment, but it is unknown if it is as effective as 
in-person yoga instruction.
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SHORT REPORT

Vitamin C for Postoperative Atrial  
Fibrillation Risk
By David Kiefer, MD, Editor

SYNOPSIS: Vitamin C supplementation decreases the risk of developing postoperative atrial fibrillation.

SOURCE: Shi R, Li ZH, Chen D, et al. Sole and combined vitamin C supplementation can prevent postoperative atrial fibrillation after 
cardiac surgery: A systematic review and meta-analysis of randomized controlled trials. Clin Cardiol 2018;41:871-878.

Vitamin C, the water soluble ubiquitous nutri-
ent, has many purported uses, to which the 

overwhelming number of articles on PubMed can 
attest. One interesting use, as per the recent sys-
tematic review detailed here, is for postoperative 
atrial fibrillation. It is a compelling problem to 
address; the authors mentioned an incidence rang-
ing from 17-33%, with resulting complications, 
even though 80% of such patients return to sinus 
rhythm spontaneously. With a possible mechanism 
of oxidative stress, it would follow that an anti-
oxidant, such as vitamin C, might have a role in 
preventing atrial fibrillation postoperatively. 

Shi et al identified randomized, controlled (pla-
cebo or other control) trials in adults undergo-
ing cardiac surgery, with vitamin C either as solo 
therapy or as adjunctive therapy. They reviewed 
13 studies involving 1,956 patients. The primary 
outcome was the occurrence of postoperative 
atrial fibrillation; the pooled analysis revealed that 
vitamin C supplementation reduced the incidence 
of atrial fibrillation (relative risk, 0.68; 95% con-
fidence interval, 0.54-0.87; P = 0.002), even more 
so when vitamin C was added to other therapies. 
(See Table 1.)

Furthermore, secondary analyses revealed that 
vitamin C supplementation led to shorter stays 
in the intensive care unit, less overall time in the 
hospital, and a reduced risk of adverse effects (not 
further specified other than advice that “high-dose 
intake of vitamin C should be avoided”). 

The authors noted that there was a “moderate” 
amount of heterogeneity among the studies regard-
ing methodology and a “moderate likelihood” of 
publication biases as per their statistical analyses, 
although the power of these tests was low because 
of the small number of studies involved. This 
systematic review nudges clinicians toward using 
vitamin C, either alone or in combination with 
typical cardiac medications, after cardiac surgery. 

These recommendations are qualified slightly by 
the heterogeneity and risk of publication bias, not 
unheard of for systematic reviews, and possibly 
not a “real” issue given the small number of stud-
ies included and the effect that has on the power 
of the statistical methodology. Furthermore, an 
article of this type does not tell us how to use vita-
min C, that is, in what dose or for how long. To  
answer those practical questions, it is necessary to 
look to the individual studies, where there were a 
variety of approaches, including a range (1,000 to 
2,000 mg) of oral or intravenous doses beginning 
one to two days before surgery and continuing for 
four to five days postoperatively.  n

Summary Point
• The authors of a systematic review of 13 

studies found convincing evidence that 
vitamin C supplementation, beginning before 
cardiac surgery and continuing for a few days 
postoperatively, can decrease the risk of atrial 
fibrillation.

Table 1: Incidence (Relative Risk) of  
Postoperative Atrial Fibrillation When  
Vitamin C Supplementation Was Used Alone 
or in Combination With Pharmaceuticals

Vitamin C 
supplementation

Relative risk 
(95% confidence 
interval) P value

All groups 0.68 (0.54-0.87) 0.002

Alone 0.75 (0.63-0.90) 0.002

With beta-blockers 0.29 (0.16-0.53) < 0.001

With statins 0.40 (0.17-0.96) 0.040

With medications, 
combined

0.32 (0.20-0.53) < 0.001
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[IN FUTURE  
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Gluten-free Diet and 
Coronary Artery Disease 
 

Acupuncture  
for Infertility in Polycystic 
Ovary Syndrome

Coffee and Mortality Adaptogens for Exercise 
Performance

CME OBJECTIVES
Upon completion of this educational activity, participants should be able to:

•  present evidence-based clinical analyses of commonly used alternative therapies;
•  make informed, evidence-based recommendations to clinicians about whether to consider using such 

therapies in practice; and
•  describe and critique the objectives, methods, results, and conclusions of useful, current, peer-reviewed, 

clinical studies in alternative medicine as published in the scientific literature.

CME INSTRUCTIONS

CME QUESTIONS

To earn credit for this activity, please follow these instructions:

1. Read and study the activity, using the references for further research.

2. Log on to ReliasMedia.com and click on My Account. First-time users must register on the site using the eight-
digit subscriber number printed on the mailing label or invoice.

3. Pass the online test with a score of 100%; you will be allowed to answer the questions as many times as 
needed to achieve a score of 100%. 

4. After completing the test, a credit letter will be emailed to you instantly.

5. Twice yearly after the test, your browser will be directed to an activity evaluation form, which must be com-
pleted to receive your credit letter.

1. An intensive exercise program in middle-aged, 
sedentary but otherwise healthy participants over 
a two-year period demonstrated a decrease in 
which of the following?
a. Maximum oxygen uptake
b. Body mass index
c. Diastolic blood pressure
d. Ventricular stiffness

2. In patients who are at risk for hip fractures and 
ask about B vitamin supplementation, which of 
the following would be appropriate to support?
a. Vitamins B12, B6, and folate 
b. Vitamin B12
c. Vitamin B6 
d. Vitamins B12 and folate

3. Based on the results from the study by Freeman 
et al, which of the following is false about the 
relationship between sleep and mental health?
a. Sleep improvement via digital cognitive 
behavioral therapy was linked to improvement 
in a variety of mental health symptoms and 
improvement in psychological well-being.
b. Paranoia and hallucinations should be treated 
primarily with vigorous attention to sleep.
c. Digital cognitive behavioral therapy in the 

form of Sleepio was not tested against other 
forms of sleep intervention.
d. It is not known if there are specific 
characteristics of patients who tend to be more 
responsive to therapy via digital cognitive 
behavioral therapy.

4. Which of the following is true regarding the 
use of vitamin C supplementation in people 
undergoing cardiac surgery?
a. It is most effective at preventing atrial 
fibrillation when used as adjunctive therapy.
b. A solo therapy, it actually slightly increases the 
risk of atrial fibrillation.
c. Adverse effects are common and do not justify 
the minimal benefits.
d. Its benefits are unclear, as there are no relevant 
clinical trials examining this use.

5. Telehealth studies of congestive heart failure, 
chronic obstructive pulmonary disease, and 
chronic pain have established that this form 
of intervention is comparable to in-person 
intervention.
a. True
b. False
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