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ABSTRACT & COMMENTARY

Use of Smartphone Applications  
for Patients’ Health and Fitness
By Harold L. Karpman, MD, FACC, FACP
Clinical Professor of Medicine, UCLA School of Medicine

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

SYNOPSIS: Health and fitness apps currently available on many smartphones contain a wealth of behavior change techniques typically 
used in clinical behavior interventions and may represent a medium by which these interventions can be adjusted rapidly as needed.

SOURCE: Higgins JP. Smart phone applications for patients’ health and fitness. Am J Med 2016;129:11-19.

Physical inactivity is a major cause of poor 
fitness, according to the World Health Or-
ganization, which has concluded that 31% 

of adults are insufficiently active, contributing to 
3.2 million deaths each year.1 The rapid increase 
of smartphone use in recent years has provided a 
new way of monitoring and motivating patients 
to engage in their health and fitness. Because of 
a chronic lack of time and inadequate physician/
patient interaction, Internet-based systems may 
motivate patients to pursue fitness activities and 
improve health. As a result, 61% of recent stud-
ies have reported significant increases in physical 
activities among the general population often moti-
vated by using smartphone applications.2

John Higgins from the Memorial Hermann Sports 
Medicine Institute of The University of Texas 
Health Science Center analyzed7 the growing use of 
health and fitness applications on Apple’s iPhone 
and iPad, which increased by 62% in 2014, com-
pared with 33% for apps in general.3 Since most of 
the popular mobile health and fitness applications 
focus on fitness and self-monitoring,4 they offer an 
easy-to-use tool to assist healthcare providers in 
measuring health and fitness parameters, setting 
goals for patients, and, more importantly, helping 
patients achieve these goals.5 Higgins identified 
multiple preferred applications by using informa-
tion from smartphone application stores (iTunes 
and Google Play) and from independent reviews. 
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After careful analysis of all these data, 
he concluded that healthcare providers 
can learn about their patient’s health and 
fitness activities via data summaries pro-
vided by the applications. Additionally, 
these applications incorporate evidence-
based behavior change techniques, 
which, if used properly, are more likely 
to be effective.

n COMMENTARY
This extensive analysis of health and 
fitness applications has demonstrated 
that patients will benefit by improving 
exercise activities, diet control, weight 
management, stress relief, and sleep 
monitoring. Smartphone applications 
obviously will benefit patients who have 
only limited access to healthcare pro-
viders, but more research is needed to 
objectively evaluate if these applications 
are effective in changing behavior pat-
terns and improving well-being in a sig-
nificantly increased number of patients. 
Health and fitness apps contain a wealth 
of behavior change techniques typically 
used in clinical behavioral interventions 
and may represent a medium by which 
these interventions can be translated into 
widespread use. However, it is too early 
to say how effective their use will be in 
the general population. 

Applications have potential value for 
a wide range of uses, including clini-
cal treatment activities, prevention of 
disease, public health activities, and in 
rehabilitation settings. Long-term and 
large sample size randomized, controlled 
trials are needed to assess the safety and 
efficacy of the ever-increasing number 
of health and fitness applications. In 
addition, smartphone manufacturers 
will have to develop new features such 
as wireless sensor technology that can 
integrate into clothing, accessories, and/
or the living environment to provide 
health and fitness information that one 
can acquire seamlessly and pervasively 
during daily living activities.6 

Finally, medical device companies are 
developing devices such as an Internet-
connected inhaler to treat chronic 
obstructive pulmonary disease. The 
inhaler will detect and report usage and 
other information and transmit data to 
a patient’s smartphone via a dedicated 

application, which will then transmit the 
data into the cloud. This data will permit 
patients to monitor their own health sta-
tus and/or will allow treating physicians 
to monitor each patient’s adherence to 
the medications they take, which obvi-
ously is vital to their health outcomes 
and thereby will improve compliance. 
Healthcare providers can use cloud data 
to monitor vital symptoms and encour-
age patients to take their medications 
once they leave the hospital or the office. 
One of the effective ways to appropriate-
ly monitor congestive heart failure thera-
py is by weighing patients daily to check 
for excessive fluid retention, which, if it 
occurs, can be treated effectively.

In summary, we are at the dawn of a 
new technological era that will permit 
physicians to interact with their patients 
and with patients who do not have 
adequate healthcare using remote 
technology that almost certainly will 
continue to improve.  n
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BRIEF REPORT

Acupuncture for Acute Low Back Pain  
in the Emergency Department
By William C. Haas III, MD, MBA
Integrative Medicine Fellow, Department of Family and Community Medicine, University of Arizona, Tucson

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

SOURCE: Liu Y, et al. Efficacy and safety of acupuncture for acute low back pain in emergency department: A pilot cohort study. J Evid 
Based Complementary Altern Med 2015;2015:179731.

Researchers in Taiwan evaluated the safety and  
 efficacy of acupuncture therapy for managing 

acute low back pain (LBP) treated in an emergency 
department (ED). Sixty patients experiencing acute 
LBP without a life-threatening condition or severe 
neurological deficit were divided into two groups 
based on their willingness to receive acupuncture. 
Both the acupuncture and the control groups under-
went a one-time treatment for 15 minutes at fixed 
points (LI10, L14, ST36, GB34, LR3). Of note, 
acupuncture therapy frequently involves individual-
ized points as opposed to fixed points performed 
in this study. Sham treatment was applied to the 
control group using seed patches (cluster of small 
seeds fixed to the skin with adhesive tape). The 
primary outcome was LBP scores measured using 
a visual analog scale at baseline, immediately after 
treatment, and day 3 post-treatment. Adverse events 
were recorded as secondary outcomes.

No significant differences between the two groups 
were noted at baseline. Immediately after the inter-
vention, only the acupuncture group experienced 
a significant decrease (P < 0.001) in pain; however, 
3 days after treatment both groups experienced 
significant pain reductions (acupuncture, P < 0.001; 
control, P < 0.011). No significant adverse events 
were reported in either group. Although limited by 
the inherent shortcomings of a cohort study, the 
Liu et al study offers encouraging results regard-
ing acute LBP, one of the most common complaints 
among patients in the ED. Before drawing definitive 
conclusions, researchers should perform additional 
studies with larger sample sizes, randomization, and 
blinding between the groups. Researchers should 
also further characterize patients that experience 
the greatest improvement in LBP due to the com-
plex nature of pain management, whether acute or 
chronic.  n

BRIEF REPORT

Eat Less Sugar: The New National  
Dietary Guidelines
By David Kiefer, MD
Clinical Assistant Professor, Department of Family Medicine, University of Wisconsin; Clinical Assistant Professor of 
Medicine, Arizona Center for Integrative Medicine, University of Arizona, Tucson

Dr. Kiefer reports he is a consultant for WebMD.

SOURCE: U.S. Department of Health and Human Services and U.S. Department of Agriculture. 2015–2020 Dietary Guidelines for 
Americans. 8th Edition. December 2015. Available at: http://1.usa.gov/21N65zL. Accessed Jan. 10, 2016.

Blanketing the Web and airwaves in the first week 
of the new year were the bullet points “eat less 

sugar” and “only 10½ teaspoons of sugar daily,” 
the latest of Dietary Guidelines from the U.S. De-
partment of Health and Human Services and the 
U.S. Department of Agriculture (USDA).1 The guide-
lines were so much more, and less, than the head-

lines, and may be the cornerstone for dietary policy 
during its 5-year lifespan, that it deserves a closer 
look. Made up of 15 members (MDs and PhDs), 
the 2015 Dietary Guidelines Advisory Committee 
reviewed the latest scientific literature while craft-
ing the recommendations, which were “ ... designed 
for professionals to help all individuals ages 2 years 
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and older and their families consume a healthy, 
nutritionally adequate diet.” The recommendations 
expand on previous guidelines by focusing more 
on eating patterns rather than “individual dietary 
components” (food groups, nutrients).

Five general guidelines and numerous recommen-
dations were contained in the 2015-2020 Dietary 
Guidelines. Under the umbrella of points listed were 
details such as a recommendation to limit added 
sugar to 10% of total calories (most people eat dou-
ble that, approximately 22 teaspoons daily), limit 
saturated fat intake to < 10% of total calories, limit 
sodium intake to 2300 mg per day, and consume 
alcohol in moderation (one drink daily for women, 
two drinks daily for men) if at all.

The mention of a sugar limit is considered an 
improvement over previous Dietary Guidelines, 
whereas the saturated fat and sodium guidelines 
are unchanged from the past.2 Critics point out 
that many of the recommendations continue to be 
about nutrients and food groups rather than “eat-
ing patterns,” that calories were de-emphasized, and 
the guidelines fail to mention that eating less meat 
or drinking less sugary beverages might be healthy 
options.2,3 There may indeed be politics involved in 
these omissions given the farming and food produc-
tion dictates in the USDA.2,3 The health concerns 
surrounding the intake of red meat, especially pro-

cessed red meat, are becoming less debatable,4 so a 
lack of mention in the current guidelines is arguably 
problematic. 

Will the current guidelines, if followed to the tee, 
lead to an improvement in the health of Americans? 
It is difficult to say. The science of nutrition is com-
plicated, and should not be evaluated independent 
of lifestyle (of note, these guidelines do mention 
physical activity and the socio-ecological model) nor 
the myriad individual risk factors. That said, a strict 
adherence to a lower sugar intake may improve the 
incidences of type 2 diabetes and cardiovascular 
disease, but the guidelines could have, and should 
have, gone much further to apply the latest research 
to promoting dietary change in the United States.  n
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ABSTRACT & COMMENTARY

Prescient Warning Symptoms: A New Target 
for Sudden Cardiac Death Prevention
By Cara Pellegrini, MD
Assistant Professor of Medicine, UCSF; Cardiology Division, Electrophysiology Section, San Francisco VA Medical Center

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

SYNOPSIS: Typical cardiac symptoms frequently precede sudden cardiac arrest and are frequently unheeded, but when acted on are  
associated with decreased mortality.

SOURCE: Marijon E, et al. Warning symptoms are associated with survival from sudden cardiac arrest. Ann Intern Med 2016;164:23-29.

By definition, sudden cardiac death (SCD) is an 
unexpected loss of pulse without obvious car-

diac cause. Affecting more than 550,000 Americans 
and accounting for more than half the cardiovascu-
lar deaths in the United States, SCD has tradition-
ally confounded efforts to predict its victims beyond 
broad strokes. Few variables outside of depressed 
left ventricular ejection fraction really affect predic-
tion meaningfully. Perhaps it is not surprising that 
despite continued research and clinical efforts, the 

survival after sudden cardiact arrest remains very 
low and stable around 7%.

Against this backdrop Marijon et al hypothesized 
that there might be a warning signal in the form of 
symptoms in the hours to days prior to an arrest 
that, if heeded, might improve outcomes. They per-
formed a large prospective, community-based study 
of survivors and decedents of SCD in the Portland, 
OR, area. SCD cases were canvassed from the EMS 
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system, the medical examiner’s office, and EDs of all 
local hospitals. Utilizing EMS reports, hospital re-
cords, and outpatient community physician charts, 
the authors collected data on 839 patients 35-65 
years of age  with symptoms reported during the 4 
weeks prior to SCD. They compared patient charac-
teristics and mortality among those who “acted on” 
these symptoms (called 911) and those who did not.

They found that 51% of patients had reported 
symptoms prior to their SCD. Of note, symptoms 
immediately prior to collapse were not included. 
Eighty percent of symptoms started more than 
1 hour before SCD, including 34% of patients 
who had more than 1 day from symptom onset 
to ultimate SCD. (Ninety-three percent of these 
patients had recurrent symptom episodes during 
the 24 hours prior to the arrest.) The most common 
symptom was chest pain (46%) and this was mostly 
typical angina. Only 19% of those with symptoms 
called 911. Older patients and those with a history 
of heart disease or continuous chest pain were more 
likely to seek help. Survival was significantly higher 
among those who did call 911. While multiple 
known factors that predict survival — witnessed ar-
rest, bystander cardiopulmonary resuscitation, and 
initially shockable rhythm — were all more com-
mon in those who called 911, after adjustment for 
these and other suspected confounders, those who 
called 911 retained a nearly five-fold survival ben-
efit. The authors concluded that warning symptoms 
frequently occur before SCD but are unfortunately 
mostly ignored, suggesting a new target for aware-
ness.

n COMMENTARY
This study is provocative in suggesting that SCD 
occurrence could be specifically predicted and 
potentially prevented, albeit likely with only 1 day 
or perhaps 1 week of lead time. Still, in this era of 
rapid data sharing, near-instant automated electro-
gram interpretations and geolocalization, even a 
brief warning period could prove sufficient to be life 
saving. Rather than continuing to focus so much of 
our efforts on defining risk predictors (with minimal 
success), perhaps we’d be better served educating 
the public on the importance of symptom recogni-
tion and preparing more rapid response capabilities 
to actual (near) events. The knowledge that 12% 
of patients in this study had consulted a physician 
within 30 days of their SCD and received a “system-
ic work-up.” both highlight and detract from the 
merits of this approach. Is recognition of the soon-
to-be-afflicted still hazy only 1 month prior to the 
event? After all, symptoms such as chest pain and 
shortness of breath are not so unusual, and the de-
nominator of those with such symptoms to view the 

numerator of those who ultimately had an arrest is 
not known. On the other hand, maybe this statistic 
simply underscores that the most important preven-
tive action is that most proximate to the event, i.e., 
calling 911 and performing CPR.

In concert with data from myocardial infarction 
literature, women were less likely to experience 
chest pain and more likely to report shortness of 
breath prior to SCD. Notably, symptom prevalence 
was very similar between men and women. Also 
interesting was that overall symptom occurrence 
was similar between survivors and non-survivors, 
suggesting that the difference in outcome was not 
wholly related to disparate etiologies, such as stut-
tering ischemia leading to ventricular fibrillation 
and asystolic arrest, which might be expected to 
have a worse outcome.

About one-quarter of patients did not have symp-
tom data, and the potential bias of this large 
proportion of missing data must be considered. The 
observational nature of the study obviously makes 
causal interpretation of the association between call-
ing 911 and lower mortality tenuous. The authors 
noted that this ongoing long-term study might have 
led to some recall and response bias on part of the 
EMS staff. Conversely, by including only those who 
actually did sustain a SCD, the positive effects of 
early symptom alert may be underestimated. Finally, 
it remains unproven that, even if there were greater 
recognition of symptoms and responsive action, 
lives would be saved. Nonetheless, these results war-
rant renewed public awareness efforts regarding the 
importance of careful attention to cardiac symptoms 
(including shortness of breath, particularly among 
women) and the need to seek emergent help when 
they occur.  n

[In this era of rapid data sharing, 

near-instant automated electrogram 

interpretations and geolocalization, 

even a brief warning period could prove 

sufficient to be life saving.]
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PHARMACOLOGY UPDATE

Coagulation Factor IX (Recombinant),  
Albumin Fusion Protein
By William Elliott, MD, FACP, and James Chan, PharmD, PhD
Dr. Elliott is Medical Director, Pharmacy, Northern California Kaiser Permanente, and Assistant Clinical Professor  
of Medicine, University of California, San Francisco. Dr. Chan is Pharmacy Quality and Outcomes Manager, Kaiser  
Permanente, Oakland, CA.
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The FDA has approved the first coagulation 
factor-albumin fusion protein to treat patients 

with hemophilia B. The new product is a recombi-
nant fusion protein linking coagulation factor IX 
with albumin (rIX-FP), which extends the half-life of 
factor IX up to a mean of 118 hours.1 It is the second 
factor IX fusion protein after coagulation factor IX 
Fc fusion protein (rFIXFc). Coagulation factor-albu-
min fusion protein is marketed as Idelvion.

INDICATIONS
rIX-FP is indicated for on-demand control and pre-
vention of bleeding episodes, perioperative manage-
ment of bleeding, or routine prophylaxis to prevent 
or reduce the frequency of bleeding episodes in chil-
dren and adults with hemophilia B (congenital factor 
IX deficiency).1

DOSAGE
The dose and duration of treatment are individual-
ized based on the severity of the factor IX deficiency, 
the location and extent of bleeding, and the patient’s 
clinical condition, age, and recovery of factor IX.1 
Coagulation factor IX albumin fusion protein is 
available as a lyophilized powder in 250, 500, 1000, 
or 2000 IU.

POTENTIAL ADVANTAGES
This product currently has the longest elimination 
half-life of any factor IX product.

POTENTIAL DISADVANTAGES
Hypersensitivity reactions, including anaphylaxis, are 
possible, and development of neutralizing antibodies 
may occur.1 The most common adverse event report-
ed was headache.

COMMENTS
The safety and efficacy of rIX-FP were evaluated 
in three different settings: on-demand treatment of 
bleeding episodes, perioperative management of 
major and minor procedures, and routine prophy-
laxis. Overall treatment efficacy (excellent and good) 
for on-demand control and prevention of bleeding 

episodes was 94%, with 94% requiring one injec-
tion. Excellent response was defined as pain relief 
and/or unequivocal improvement in objective signs 
of bleeding and no additional infusion required to 
achieve hemostasis. Good response was defined as 
pain relief and/or improvement in signs of bleeding 
at approximately 8 hours after the first infusion but 
possibly requiring a second infusion. In periopera-
tive management of bleeding, rIX-FP was evaluated 
in various major and minor surgical procedures. In 
11 of 15 surgeries, hemostatic response was rated as 
excellent, one rated good, and three minor surgeries 
received no rating. In routine prophylaxis, rIX-FP 
dosed weekly resulted in an 89% reduction in the 
annualized spontaneous and traumatic bleeding rate 
compared to on-demand treatment.1,2 Subjects treated 
with both weekly and 14-day intervals had annual-
ized spontaneous bleeding rates of 0.28 and 1.07, re-
spectively. The overall efficacy appears similar to that 
reported for other factor IX recombinant products.3,4

CLINICAL IMPLICATIONS
Hemophilia B is a rare, inherited bleeding disorder. 
Patients experience repeated episodes of potentially 
serious bleeding episodes. The new coagulation 
factor-albumin fusion protein offers a product with 
good efficacy and a longer half-life. This allows for 
a slightly longer interval for routine prophylaxis to 
every 7 to 14 days compared to 7 to 10 for rFIXFc 
(elimination half-life of 87 hours) and much longer 
than earlier recombinant factor IX (approximately 
27 hours for Rixubis, and dosing twice a week). 
The cost for each IU of rIX-FP is $4.25 compared to 
$2.85 for rFIXFc and $1.46 for Rixubis.  n
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Clinical Briefs
By Louis Kuritzky, MD

Ambulatory BP for All

SOURCE: Verdeechia P, et al. J Am Soc Hypertens 
2015;9:911-915.

In 2011, the British were the first to 
include a recommendation that all 

patients identified with elevated blood 
pressure in the office undergo 24-hour 
ambulatory blood pressure monitoring 
(ABPM) before finalizing the diag-
nosis. They estimated that routinely 
employing ABPM would save tens 
of millions of dollars. In 2015, the 
United States Preventive Services Task 
Force evaluated the very same issue, 
and came to the same conclusion: 
ABPM should be routinely included as 
a diagnostic tool before confirming the 
diagnosis of hypertension. Why should 
we listen to this new advice? 

It has been shown that a substantial 
minority of patients who demon-
strate elevated office blood pressure 
(OBP), when monitored by ABPM, 
are determined not to have hyperten-
sion at all; rather, they have what is 
usually called white-coat hypertension, 
a transient phenomenon seen among 
patients whose anxiety during medical 
encounters raises their blood pressure 
into the hypertensive range. As many 
as one-third of patients originally 
diagnosed with hypertension through 
OBP are ultimately determined to have 
white-coat hypertension. Fortunately, 
the epidemiologic data looking at 
outcomes among patients with white-
coat hypertension suggests that cardio-
vascular outcomes are essentially no 
different than normotensive patients. 

Patients with white-coat hyperten-
sion, whether treated or not, typically 
show declines in blood pressure over 
time. When unnecessarily treated, they 
sustain the costs, adverse effects, and 
consequences of misdiagnosis (i.e., 
epidemiologic data have shown that 
simply being diagnosed as hyperten-
sive is associated with lower quality-
of-life scores).

ABPM is readily available, has little 
or no adverse effects, and is not costly 
(typically around $100-$150). Consid-

ering that it could save a patient years 
of unnecessary treatment, we should 
follow the advice the British adopted 
long ago: ABPM for all initially di-
agnosed hypertensives to confirm the 
diagnosis.  n

What’s the Deal  
with Grapefruit Juice?

SOURCE: Lee JW, et al. Am J Med 2016;129:26-
29.

FDA labeling for simvastatin 
changed several years ago because 

of the recognition that high doses of 
simvastatin were associated with a 
meaningful increase in risk for rhab-
domyolysis. Drugs known to interact 
with the CYP450 hepatic enzyme 
system — specifically, CYP3A4 — 
were singled out since CYP3A4 is the 
primary metabolic pathway for many 
of the statins. Many patients with 
dyslipidemia also suffer hypertension, 
and drugs like amlodipine, which can 
also influence CYP3A4 metabolism, 
were promptly added to the list of 
agents that could potentially interact 
with simvastatin. 

About 3 years ago, new FDA labeling 
for simvastatin spoke to the issue of 
grapefruit juice, suggesting patients 
should avoid large quantities. Why 
grapefruit juice? 

Grapefruit juice has been known for 
more than a decade to be a prompt, 
potent, and persistent inhibitor of the 
CYP3A4 enzyme, and it doesn’t take 
a lot: As little as 8 oz. of grapefruit 
juice (or one whole grapefruit) taken 
with simvastatin 40 mg elevates the 
simvastatin area under the curve by 
almost 400%.

In evaluating the effect of grapefruit 
juice on risk, Lee et al extrapolated 
from data that link changes in low-
density lipoprotein to cardiovascu-
lar outcomes. They also suggested 
that the combination of grapefruit 
juice with simvastatin would indeed 
increase simvastatin blood levels, 
but at the same time would possibly 

reduce cardiovascular event levels to a 
degree that would far counterbalance 
any increased risk of rhabdomyolysis. 
While their notion is intriguing, in the 
absence of prospective data corrobo-
rating that the simvastatin + grapefruit 
juice combination is safe and actu-
ally reduces cardiovascular events, 
clinicians would be wise to continue 
observing labeling restrictions.  n

Smoking and Low  
Back Pain

SOURCE: Shiri R, Falah-Hassani K. Am J Med 
2016;129:64-73.

Low back pain and its consequences  
 are responsible for the largest 

single expenditure of disability dol-
lars in the United States. Whereas 
both the clinician and lay population 
have a high level of awareness of the 
consequences of smoking, such as 
heart disease, lung disease, and vari-
ous cancers, the relationship between 
smoking and sciatica is not widely 
recognized. Of course, when an indi-
vidual patient encounters a potential 
or real consequence of smoking (e.g., 
abnormal chest CT, pneumonia, etc.), 
he or she sometimes becomes — at 
least transiently — more motivated to 
quit. There are even data showing that 
among otherwise healthy young men 
who fracture their tibia, healing occurs 
weeks earlier in non-smokers, provid-
ing clinicians a teachable moment 
when they encounter such a patient. 
Might we add low back pain to that 
list? 

Shiri and Falah-Hassani reviewed data 
from 28 studies (n = 20,111) in which 
sciatica risk was compared between 
smokers and non-smokers. Overall, 
current smokers were more than 60% 
more likely to experience any radicu-
lar back pain, and 35% more likely to 
incur sciatica. Similarly, the odds ratio 
for back pain-related hospitalization 
or surgery was elevated to 1.45; en-
couragingly, former smokers demon-
strated only slight risk elevation. This 
is the latest in a long list of reasons to 
encourage smoking cessation.  n
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1.  Health and fitness apps:

a. are very complex and too difficult for most 
patients to use.

b. have been demonstrated to be of limited 
value most of the time.

c. are proving to be of great value in 
transmitting accurate patient health and 
fitness information to healthcare providers.

d. All of the above

2.  Which of the following statements is true 
regarding the 2015 Dietary Guidelines?

a. It is recommended to have no added salt.

b. Saturated fat plus trans fat should equal no 
more than 20% of total calories.

c. A limit of alcohol intake of two drinks for 
women and one drink for men is mentioned.

d. Added sugar should be limited to no more 
than 10% of total calories.

3.  Which statement concerning warning 
symptoms prior to sudden cardiac death is 
true?

a. Half the victims experience warning 
symptoms.

b. Most symptoms occurred > 1 hour prior to 
the event. 

c. The most common symptom was chest 
pain. 

d. All of the above 
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