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Black Elderberry Supplementation  
for Upper Respiratory Infection Symptoms
By Nancy J. Selfridge, MD

Professor, Clinical Foundations Department, Ross University School of Medicine, Barbados, West Indies 

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

SYNOPSIS: A meta-analysis of results from four randomized, controlled clinical studies evaluating the effect of black elderberry 
supplementation suggests that the botanical significantly reduces upper respiratory symptoms due to common cold and influenza viruses.

SOURCE: Hawkins J, Baker C, Cherry L, Dunne E. Black elderberry (Sambucus nigra) supplementation effectively treats upper 
respiratory symptoms: A meta-analysis of randomized, controlled clinical trials. Complement Ther Med 2019;42:361-365.  
doi.org/10.1.16/j.ctim2018.12.004

Extract from the berries of the black elder bush 
have been used in traditional pharmacopeia to 
treat viral upper respiratory symptoms. Although 

black elderberry has demonstrated antiviral activity in 
both in vitro and in vivo murine studies,1 no large-scale 
human trials have been conducted. Nonetheless, in this 
time of the COVID-19 pandemic, the putative antiviral 
benefit of elderberry has been sufficiently prominent in 
news and social media that U.S. outlets for the products 
are struggling to meet demands. Although no studies 
to date specifically have studied SARS-CoV-2, the virus 

that causes COVID-19, Hawkins et al offer a meta- 
analysis in 2019 of existing randomized, placebo- 
controlled trials of black elderberry for influenza and 
cold symptoms to determine effectiveness and effect size.

A literature search yielded 137 studies, four of which 
met inclusion criteria and were selected for meta- 
analysis. Inclusion characteristics limited selected stud-
ies to randomized controlled trials, human subjects, 
elderberry supplementation as the primary intervention, 
and respiratory symptoms as the primary outcome. All 
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studies used black elderberry supplement 
products that were commercially prepared. 
Self-reporting of symptoms occurred in all 
four studies and were measured at baseline 
and at least once daily for the duration of 
symptoms. A visual analog scale was used in 
three studies. One study (Tirolongo) em-
ployed the Jackson scale, a decades-old index 
used to determine the presence and severity 
of upper respiratory infection (URI) common 
cold symptoms that has been compared to 
laboratory studies but has not been assessed 
psychometrically.2 

The Tirolongo study was constructed to 
evaluate the preventive effects of elderberry 
supplementation on URI. Of 312 partici-
pants, 29 developed URI symptoms during 
the study and only these subjects were in-
cluded in this meta-analysis. The other three 
studies evaluated the effects of elderberry 
supplementation on patients with influenza, 
either laboratory-verified or manifesting 
symptoms consistent with influenza infec-
tion. Two studies by Zackay-Rones excluded 
patients who had received the influenza 
vaccine. The other two studies only excluded 
patients who had been recently vaccinated, 
and the baseline vaccine status of the  
subjects was otherwise unknown. (See Table 
1.) The main outcomes compared in all 
studies — duration and severity of symptoms 
— were used to calculate effect sizes. Data 

from the studies were analyzed using Com-
prehensive Meta-Analysis (CMA) version 3 
software.

Analysis of the study results is shown in 
Table 2. The effect size for each study is 
represented as standard difference in out-
come means between treatment and control 
groups. Overall synthesis of effect size for all 
studies is bolded and shown in the last line of 
the table. 

Because elderberry supplementation ap-
peared to have a greater effect in the studies 
focusing on influenza illness, the authors 
calculated a separate weighted effect size for 
these studies of 2.074 (standard error, 0.383; 
95% confidence interval [CI], 1.323-2.824; P 
< 0.001). Of note is that moderator analysis 
of influenza vaccine status did not influence 
elderberry supplementation effect size. 

Limitations hindering this meta-analysis 
include the small number of studies and total 
patients and a lack of age group-specific 
and sex-specific analysis. Bias within stud-
ies was judged to be low risk; a failure to 
report justification of sample size and failure 
to identify analyses as intention-to-treat or 
actual treatment were noted most commonly. 
The greatest risk of bias came from funding 
sources. Zackey-Rones 2004, Kong 2009, 
and Tirolongo 2015 were funded by propri-

Summary Points
• Black elderberry supplementation appears to have a significant effect in reducing 

duration and severity of the common cold and influenza symptoms.

• The symptom-mitigating effect appears to be most significant for influenza infections, 
and influenza vaccine status does not seem to moderate the beneficial effect.

• Black elderberry immune-modulating effects may include increasing inflammatory 
cytokine levels; therefore, generalizing its use for all viral respiratory infections, 
including COVID-19, is not recommended and may be harmful.

Table 1. Characteristics of Black Elderberry Studies

Study Principal 
Investigator/Year

Influenza Vaccine 
Status

# of Patients 
Treatment/Control Cause of Symptoms

Zackey-Rones, 1995 no 15/12 influenza

Zackey-Rones, 2004 no 30/30 influenza

Kong, 2009 unknown 30/30 influenza

Tiralongo, 2016 unknown 12/17 common cold

mailto:customerservice%40reliasmedia.com?subject=
https://ReliasMedia.com
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etary elderberry supplement manufacturers. The 1995 
Zackey-Rones study did not disclose funding but used a 
proprietary product from the same company that funded 
their later study.

n COMMENTARY
The results of this meta-analysis, taking into account the 
limitations detailed earlier, appear to support the effec-
tiveness of black elderberry for reducing duration and 
severity of symptoms due to influenza and the common 
cold. The effects appear more clinically significant for 
influenza symptoms. In light of the current COVID-19 
pandemic, it is tempting to generalize these results 
and consider recommending or using black elderberry 
supplementation to mitigate the clinical impact of this 
novel coronavirus infection. However, there are com-
pelling reasons not to generalize the application of this 
evidence to the use of black elderberry in the treatment 
of COVID-19. Black elderberry has immune-modulating 
effects in vitro and in vivo, and these are likely linked to 
its ability to affect URI and influenza symptoms.1,3 Barak 
et al1 and Torabian et al3 specifically identified that a key 
mechanism of action of black elderberry is to increase 
circulating inflammatory cytokines, including IL-6, IL-8, 
and TNF-α. In addition to black elderberry’s ability to in-
hibit influenza virus entry into cells, its ability to augment 
the innate immune response appears to help mitigate 
influenza symptoms and infection duration.

However, COVID-19 is caused by a different virus that 
exerts its main, and potentially deadly, pathophysiologic 
effects by increasing inflammatory cytokine levels. It is 
this “cytokine storm” that causes the acute respiratory 
distress syndrome (ARDS) in vulnerable infected patients, 
leading to respiratory failure and death. Inflammatory 
cytokine increase is a “double-edged sword,” forming an 
essential antimicrobial defense mechanism, but having 
the potential to “run amok,” creating an endotheliopathy 
in lungs and other vulnerable tissues. The result in the 
lungs includes increased alveolar capillary permeability, 
injury to type 2 pneumocytes with resultant loss of pul-
monary surfactant production, and widespread pulmo-
nary edema manifesting in diminished gas exchange.4 A 
preprint report of lab data analysis from 21 hospitalized 
COVID-19 patients in Wuhan, China, indicates that sig-
nificantly higher levels on admission of TNF-α and other 

inflammatory cytokines (IL-2R and IL-10) were associat-
ed with more severe clinical disease.5 Thus, inflammatory 
cytokines, so helpful in normal innate immune function, 
may be a significant and potentially lethal factor in the 
pathophysiology of COVID-19. 

Although it is not known if black elderberry helps or 
hurts in COVID-19 illness, at least some of the docu-
mented immune-modulating effects of black elderberry 
actually might augment the pathological impact of the 
virus. Until more is known about both the virus and the 
specific pharmacologic effects of black elderberry, it is 
wisest to err on the side of caution and refrain from using 
the supplement in this current pandemic.  n
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[Inflammatory cytokines, so helpful in 

normal innate immune function, may be a 

significant and potentially lethal factor in 

the pathophysiology of COVID-19. Until 

more is known about the virus and the 

pharmacologic effects of black elderberry, 

it is wisest to refrain from using the 

supplement in this current pandemic.]

Table 2. Black Elderberry: Results Summary

Study Principal 
Investigator/Year

Effect Size  
(Std diff in means) Standard Error 95% Confidence Interval P Value

Zackay-Rones, 1995 1.360 0.429 0.519 - 2.201 0.002

Zackay-Rones, 2004 2.009 0.317 1.387 - 2.628 < 0.001

Kong, 2009 2.767 0.350 2.082 - 3.453 < 0.001

Tiralongo, 2016 0.662 0.387 -0.096 - 1.421 0.087

All Studies 1.717 0.447 0.840 - 2.593 < 0.001
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SOCIAL MEDIA

SHORT REPORT

Social Media Use and Disordered Eating  
in Young Adolescents
By Ellen Feldman, MD

Altru Health System, Grand Forks, ND

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

SYNOPSIS: The authors of this exploratory study in 996 young adolescents found an association between time spent on social media, 
number of social media accounts, and evidence of disordered eating behaviors.

SOURCE: Wilksch SM, O’Shea A, Ho P, et al. The relationship between social media use and disordered eating in young adolescents. Int J 
Eat Disord 2020;53:96-106.

While the authors of this Australian study looking 
at disordered eating and social media use among 

young adolescents predates the COVID-19 pandemic, the 
implications of the study may be particularly important 
now, with many teenagers at home and often spending 
even more time online. 

A relationship between eating disordered behaviors, 
body image, and social media use has been well-studied 
in teens and young adults, but there is a knowledge gap 
when looking at younger age groups.1 Social media 
accounts can be established at age 13, so Wilksch et al 
believed that investigating such relationships during early 
adolescence is relevant to building further knowledge in 
this area and perhaps implementing preventive measures. 
It is important to note that this is an exploratory study 
with no evidence or implications regarding causation.

Participants were drawn from five private schools in two 
Australian states. Ethnicities were not reported; mean 
socioeconomic status was above average. All data were 
collected in a classroom setting, with parental consent.

Disordered eating (DE) was evaluated by establishing a 
combined score incorporating cognitions (attitudes and 
beliefs) and behaviors associated with eating and body 
image. The 22-item Eating Disorders Examination Ques-
tionnaire (EDE-Q) measured cognitions associated with 
DE, such as concerns about body shape and weight.2 Re-
spondents also were asked to complete a Project Eating 
Among Teens (Project EAT) questionnaire, which looks 
at DE behaviors such as strict exercise, skipping meals, 
self-inducing vomit, and binge eating.3

Social media use was assessed via yes or no questions 
regarding type of accounts. A series of subsequent ques-
tions allowed participants to document time spent on 
each account daily, and routine use of pictures and other 
specified content.

SUMMARY OF RESULTS
DE cognitions and behaviors. The authors found that 
51.7% of girls and 45% of boys reported at least one 
DE behavior. In addition, 14% of girls and 5.2% of boys 
endorsed both a DE behavior and clinically relevant DE 
cognition (odds ratio [OR], 2.99; 95% confidence inter-
val [CI], 1.86-4.83). 

Social media accounts. For the types of social media 
accounts, more girls reported Instagram and Tumblr 
accounts and more boys reported Facebook accounts. 
Overall, 24.7% of girls and 30.2% of boys reported no 
social media accounts. 

Social media accounts and DE. DE cognitions increased 
with total number social media accounts in both girls and 
boys. (See Table 1; P < 0.001 for both girls and boys.)

In addition, for girls, Snapchat was associated with 
specific DE behaviors: limiting intake, meal skipping, and 

Summary Points
• The authors of this exploratory Australian 

study analyzed data from 534 girls and 462 
boys about usage of the social media platforms 
Facebook, Instagram, Snapchat, and Tumblr and 
measures of disordered eating (DE).

• A greater number of social media accounts 
was associated with higher DE scores for 
all participants. More specifically, girls with 
Snapchat and Tumblr and boys with Facebook, 
Snapchat, and Instagram were more likely to 
have DE behaviors and cognitions. Total daily 
time spent on Instagram was associated with 
higher DE scores for girls.
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strict meal planning. Tumblr was associated with binge 
eating for both girls and boys. Girls with Snapchat or 
Tumblr and boys with Facebook, Instagram, or Snapchat 
were significantly more likely than peers to endorse DE 
behavior and cognitions (OR ratio: 0.29-0.48.)

Time on social media and DE. For girls, time spent on In-
stagram was correlated with higher DE scores (OR, 0.11; 
95% CI, 0.01-0.34.) The curve accelerated after about 60 
minutes of daily reported time. No such relationship was 
identified for boys.

Perhaps one of the most striking findings from this ex-
ploratory study is that social media use and DE behaviors 
and cognition are common in young adolescents. It is dif-
ficult to understand if the specific social media platform 
is significant or if the use of such platforms is a reflection 
of a broader trend. Regardless, Wilksch et al noted that 
a particular difficulty with conducting research on social 
media use in adolescents is that these trends seem to shift 
and change, as evidenced by the finding of relatively low 
usage of Facebook for girls, for example.

Given that this exploratory study shows correlation 
without evidence of causation, it is difficult to draw a 
firm conclusion. Future studies should be prospective and 

broad-based. However, even with only preliminary and 
suggestive results, a primary care provider can certainly 
educate patients regarding implications of these findings. 
In particular, a wellness plan can remind parents of the 
need to supervise young adolescents who are on social 
media and to consider limiting time spent on these plat-
forms. In addition, a frank and open conversation with a 
young adolescent about social media use can help open 
the door to further discussion about body image and 
other related concerns. Primary care providers are well-
situated to assist parents in initiating such a conversation.

Although not covered explicitly in this article, it is well 
worth reminding parents of the importance of role- 
modeling. In this case, exhibiting healthy habits around 
food, body image, and social media use may convey a 
more powerful message than words alone.  n
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SMOKING CESSATION

SHORT REPORT

Brief, Targeted Intervention to Stop Smoking
By Ellen Feldman, MD

Altru Health System, Grand Forks, ND

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

SYNOPSIS: A one-minute intervention giving facts about the health impact of smoking was presented to 787 men waiting to be seen in 
Hong Kong emergency rooms. At a six-month follow-up, investigators found a significantly higher abstinence rate in the intervention group.

SOURCE: Li HCW, Ho KY, Wang MP, et al. Effectiveness of a brief, self-determination intervention for smoking cessation (immediate or 
progressive) among people attending emergency departments: A randomised controlled trial. Tobacco Induced Diseases 2018;16:870. 
doi:10.18332/tid/84430.

In this time of the COVID-19 pandemic, it seems difficult 
to focus on any other public health problem. Yet, smok-

ing and tobacco use continue to represent major health 

morbidity and mortality risks worldwide, causing more 
than 7 million deaths each year.1 Li et al noted that previ-
ous research indicates that many patients are not fully 

Table 1. Social Media Accounts and Disordered Eating

0 Accounts 1 Account 2 Accounts 3-4 Accounts

Girls mean EDE-Q (n =123) 
1.22

(n = 99)
1.49

(n = 213)
1.65

(n = 67)
1.80

Boys mean EDE-Q (n =129) 
0.84

(n = 90)
0.93

(n = 123)
0.99

(n = 87)
1.40

EDE-Q: Eating Disorders Examination Questionnaire

https://onlinelibrary.wiley.com/doi/pdf/10.1002/eat.20504
https://onlinelibrary.wiley.com/doi/pdf/10.1002/eat.20504
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motivated to quit smoking, but that many smokers re-
port a desire to reduce the number of cigarettes smoked. 
The group postulated that an intervention following the 
principles of self-determination theory would be use-
ful in motivating tobacco abstinence. Specifically, this 
framework for decision-making encourages development 
of intrinsic motivation, autonomy, and personal respon-
sibility.2 When applied to the problem of tobacco use, 
self-determination theory allows patients more personal 
decision-making and responsibility in arriving at a smok-
ing cessation timeline and designing a “quit” program.

To test this theory, Li et al engaged healthcare profes-
sionals to recruit smokers who presented to four differ-
ent Hong Kong emergency departments (EDs). Eligible 
adults were randomized to either an intervention or a 
control group. The control group received a smoking ces-
sation pamphlet. The intervention group was given brief, 
direct advice following the AWARD model: Ask (about 
smoking history), Warn (about dangers), Advise (to quit), 
Refer (to smoking cessation hotline), and Do again.3 
Of the 4,228 eligible smokers approached, only 35.9% 
(1,517) agreed to participate in the study. Follow-up oc-
curred at one, three, six, and 12 months with biochemical 

validation of smoking status at six months as the primary 
outcome. Other outcomes included biochemical valida-
tion of smoking status at month 12 and self-reported 
reduction in tobacco use by at least 50% at months 6 
and 12. (See Table 1.)

In total, 787 persons were randomized to the intervention 
group and 784 to the control group. In the intervention 
group, 6.7% had biochemical validation of abstinence 
from tobacco at six months, while only 2.8% of those 
in the control group had the same. This was a statisti-
cally significant difference. However, when looking at 
self-reported reduction in tobacco use between the two 
groups, no statistically significant difference is noted. At 
the 12-month follow-up, results remained fairly consis-
tent with results from the six-month mark.

The results from this study imply that a brief intervention 
delivered to a “captive” audience (patients waiting at an 
ED) may be effective in motivating some individuals to 
stop smoking. It is notable that about 64% of eligible 
patients declined to be part of the study; the 35.9% who 
did agree to participate may represent a group with some 
bias toward smoking cessation. However, as the full 
group of participants was randomized, this bias should 
not influence results.

The take-home message for clinicians may be that often 
“less is more” and that the length of time spent in an 
intervention may be unrelated to outcomes.

It is interesting to speculate that some of the relative suc-
cess of this intervention may be related to delivering the 
message while patients were waiting in an ED. Although 
clearly patients with life-threatening, acute illnesses were 
not eligible for the study, being in an ED even for a less 
urgent reason may raise a person’s awareness of per-
sonal vulnerability and increase motivation for adopting 
healthier habits. 

Table 1. Results from Smoking Cessation Intervention

Results at six-month follow-up

Biochemical validation abstinence 
from tobacco

Self-reported reduction of > 50% 
daily cigarette consumption

Intervention group (n = 787) 53 (6.7%) 123/691 (17.8%)

Control group (n = 784) 22 (2.8%) 127/711 (17.9%)

P value < 0.001 0.98

Results at 12-month follow-up

Biochemical validation abstinence 
from tobacco

Self-reported reduction of > 50% 
daily cigarette consumption

Intervention group (n = 787) 55 (7.0%) 130/685 (19%)

Control group (n = 784) 29 (3.7%) 105/717 (14.6%)

P value 0.001 0.03

Summary Points
• The authors of this a single-blind, randomized 

clinical trial looked at the effect of a one-minute 
statement delivered to 787 smokers presenting 
at Hong Kong emergency departments. A 
control group received a leaflet regarding 
smoking cessation.

• Follow-up at six months with biochemical 
validation of smoking status revealed a 6.7% 
abstinence rate in the intervention group 
compared to 2.8% in the control group.
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It is difficult to know what to make of the nonsignificant 
findings regarding reduction in tobacco use by > 50%. 
In the future, researchers may want to understand this 
aspect in more depth and develop a method of external 
validation. Li et al stated that the relative success of the 
intervention is based on delivering a brief factual mes-
sage and then offering patients autonomy regarding 
action and follow-up. This follows the self-determination 
theory, a model of decision-making and motivation. 

Follow-up studies clearly are needed to determine gener-
alizability, but in the interim this quick intervention and 
the underlying principle is very suitable for front-line 
clinician implementation. Given that stopping smoking 

may be helpful in mitigating the course of an upper  
respiratory infection associated with COVID-19, this 
message may have even more relevance for the immedi-
ate future.  n
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OPIOIDS

SHORT REPORT

Type of Provider and Opioid Use  
in New-Onset Low Back Pain
By Jessica Orner, MD

Family Medicine Physician, Lebanon, PA

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

SYNOPSIS: When compared to an initial visit with a primary care physician, patients who initially received care for new-onset low back 
pain from a chiropractor, physical therapist, or acupuncturist had decreased odds of both early and long-term opioid use. 

SOURCE: Kazis LE, Ameli O, Rothendler J, et al. Observational retrospective study of the association of initial healthcare provider for  
new-onset low back pain with early and long-term opioid use. BMJ Open 2019;9:e028633. doi:10.1136/bmjopen-2018-028633

In this retrospective cohort study, Kazis et al examined 
the association between types of providers seen for an 

initial concern of new-onset low back pain (LBP) with 
subsequent early and long-term opioid use. They exam-
ined de-identified outpatient and inpatient claims data 
from OptumLabs Data Warehouse from 2008 though 
2013. Claims included visits to primary care providers 
(PCPs), specialists, chiropractors, acupuncturists, and 
physical therapists. In this study, chiropractors, acupunc-
turists, and physical therapists were considered conserva-
tive therapists.1,

Of the 8.8 million adults who visited with a provider for 
LBP during the study period, 216,504 met the criteria 
for inclusion. To be included, patients needed to be 
continuously enrolled in a health plan for at least 24 
months before and following the initial outpatient visit 
for back pain. Both medical and pharmacy claims data 
were required for that period of time. Patients were 
excluded for: 1) prescription for opioids in the preceding 
12 months; 2) diagnosis of neoplasia in the preceding 
12 months or within three months after the initial claim 
date; and 3) LBP diagnosis that typically would not be 
amendable to conservative therapy. Early opioid use was 

determined by a filled opioid prescription for a qualifying 
diagnosis within 30 days of the initial visit. Long-term 
opioid use was defined as an opioid prescription within 
60 days of the initial visit and either ≥ 120 days’ supply 
over 12 months or ≥ 90 days’ supply of opioids and  
≥ 10 prescriptions over 12 months.1

Fifty-three percent of patients initially were seen by a 
PCP, followed by 23.1% by a chiropractor, 1.6% by a 
physical therapist, and 0.8% by an acupuncturist. When 
compared with seeing a PCP, patients who initially saw a 
conservative therapist had decreased odds of both early 
and long-term opioid use. There were decreased odds 
of early opioid use in those initially seen by orthopedic 
surgeons, neurosurgeons, and rehab physicians com-
pared to PCPs. There was a significant increase in odds 
of early opioid use in those seen by emergency physicians 
and long-term use in those seen by physical rehabilitation 
physicians. Long-term opioid use odds were not signifi-
cantly different in orthopedic surgeons, neurosurgeons, 
or emergency physicians compared to PCPs.

Researchers discussed a few possible reasons for the 
differences seen in opioid use based on initial provider. 

https://www.cdc.gov/tobacco/data_statistics/fact_sheets/fast_facts/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/fast_facts/index.htm
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[IN FUTURE  
ISSUES] 

Intermittent Fasting Exercise Guidelines 
for Cancer Survivors

Acupuncture During 
Labor

Conservative therapists are unable to prescribe 
opioids; therefore, patients seeking conservative 
therapy for their initial claim of new-onset LBP 
would be unable to obtain opioids at that visit. 
Also, it is possible that early participation with 
conservative therapists provides an opportunity 
to incorporate evidence-based nonpharmaco-
logical interventions and decreases the need for 
pharmacologic intervention. The authors noted 
that causation cannot be inferred because this is 
a claims-based study.

There are several limitations to this study. A 
claims-based study would miss cases treated out-
side of the insurance system. Insurance coverage 
for modalities such as chiropractic care and 
acupuncture vary. Also, the availability of physi-
cal therapy without a referral varies between 
insurance plans and states.1 Based on the results, 
PCPs may want to think about their prescribing 

habits and nonpharmacologic modalities, such 
as physical therapy, acupuncture, and/or chiro-
practic care, early in the treatment of low back 
pain. There is additional evidence to suggest that 
early physical therapy participation is associated 
with decreased opioid prescriptions.2  n
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CME QUESTIONS

1. Which of the following sources of potential 
bias was present in all of the black elderberry 
interventional studies included in the meta-
analysis by Hawkins et al?
a. Lack of a placebo-control group
b. Funding by proprietary supplement 
manufacturers
c. Non-randomization of study subjects
d. Failure to indicate intent-to-treat analyses

2. Which of the following statements is true 
regarding disordered eating and social media use?
a. This prospective study looked at changing 
patterns of social media use and disordered eating 
in young adolescents girls and in older adolescent 
boys.
b. This prospective study found that young 
adolescent boys reported more social media 
use but had less evidence of disordered eating 
behaviors and cognitions than the young 
adolescent girls in the study.
c. This exploratory study found that having more 
social media accounts was linked to reporting 
more disordered eating cognitions in both young 
male and female teens.

d. This exploratory study found that very 
few young adolescent boys used social media 
platforms when compared with the young 
adolescent girls in the study.

3. Which of the following is true regarding smoking 
cessation and a simple, one-minute intervention?
a. More than 50% of the intervention group 
demonstrated biochemical validation of 
abstinence from tobacco use at the six-month 
and 12-month marks, about twice the level of the 
control group.
b. Between 6% and 7% of the intervention 
group demonstrated biochemical validation of 
abstinence from tobacco use at the six-month 
and 12-month marks, about twice the level of the 
control group.
c. Although there were no significant differences 
in biochemical validation of abstinence from 
tobacco, the intervention group showed clear 
patterns of a steady reduction in number of 
cigarettes smoked.
d. There were significant differences between 
the intervention and control groups in both 
abstinence and in reduction of cigarettes by  
> 50%.
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