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This paper is a review of previously published studies in the field of decision making; in

particular, it focuses on the role of temporal discounting in decisions related to health.
Some of the empirical relations reported in the literature between temporal discounting
and addictions, substance abuse and food related problems, are described. The text is
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written with the aim of showing, in a general way, contemporary research about temporal

discounting as a predictor of unhealthy behaviors. The importance of the study of factors
involved in decision making, such as temporal discounting, is highlighted given that health/
disease is a complex relation relying on individuals choice behavior, that in turn, could
make them prone to develop either risk behaviors, or, on the contrary, protective behaviors.
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Introduction

Several studies have shown that in choice situations between
two alternatives associated with rewards of equal magnitude but that
differ in delay until their receipt, organisms of different species tend to
choose the one that is closest in time. It is relevant that even in some
situations in which the sooner available alternative offers a smaller
amount of reward, subjects continue to choose it over the larger but
later one. Moreover, in choice situations between larger delayed,
and smaller sooner loses, individuals tend to choose the larger but
later consequence. This phenomenon has been called temporal
discounting.'? Likewise, it has been observed that risk associated with
an outcome is a variable that could affect choice behavior. Usually,
smaller gains associated with higher probabilities are preferred over
larger gains with a lower probability.’ In contrast, when alternatives
consist of probabilistic losses, individuals tend to prefer those with a
higher risk even when doing this implies the possibility of a greater
loss occurring.*?

The study of how time or probability can affect elections becomes
especially relevant when attempting to explain some behaviors related
to social problems. For example, some unhealthy behaviors such as
nicotine or other substances abuse could involve the choice of an
immediate reward instead of the future benefits of good health or,
the preference for greater health losses with some probability over a
certain smaller loss (such as quitting smoking). Furthermore, several
studies have shown that individuals are not rational in their choices as
economic model predicts, but often they show preference reversals.®
That is, when both alternatives imply a waiting time, an individual
could choose the one associated with the larger but more delayed
outcome. However, as time passes, the individual may change his
preference and choose the immediate one even if this involves shifting
from his previous choice. These findings have important implications
when it comes to explaining risky health decisions. For example, on
Friday, someone might prefer to start exercising on Monday in order to
have a healthier life, however, on Monday when the choice is between
exercising and staying at home, the same individual could choose the
second option even if this implied a reverse of his preference. The
way in which a delayed reward loses its value has been described
mathematically by different models, including normative economical

models. The literature has shown however, that the discount of the
value of a reward in both, humans and non—humans, implies a pattern
well described by the hyperbolic equation proposed by Mazur.’ !
This equation predicts that people will not discount the value of
alternatives in a constant rate; instead individual rates of discounting
will be steeper at shorter delays than at larger waiting times. The
mathematical form of this function is the following: V=A1+kD(1),
where V represents the subjective value of a reward; 4, the amount of
the outcome available after a delay of D units of time, and £ is a free
parameter that represents the individual degree of discounting. Larger
values of & indicate a steeper discounting or more rapid discounting
as a function of time, on the contrary, a low value of this parameter
represents little depreciation of the value with the passage of time.
Therefore, £ is an index that shows the degree to which a delay
decreases the value of a reward, and has been extensively studied
because it is considered an individual indicator of impulsivity that can
constitute an underlined process in decision making.

Considering temporal discounting as an underlying process of
decision making, research has been carried out to compare the degree
of discounting of people who maintain different risk behaviors. The
individual differences between the values of k in the discounting
tasks and their relationship with behaviors considered impulsive
have turned out to be of great interest in the area since it has been
found that individuals who abuse substances such as alcohol, nicotine
or other drugs tend to show a greater degree of discounting than
subjects who do not. In research with humans, it has been found that
alcohol-dependent subjects tend to discount rewards more rapidly
as a function of time than control subjects (non—drinkers or social
drinkers)."3 Following these results, Field M'* conducted a study with
adolescents in which they evaluated temporal discounting rates of
hypothetical monetary and alcoholic rewards of occasional drinkers
and frequent drinkers (light drinkers and heavy drinkers) and found
that frequent drinkers discounted both rewards more than occasional
drinkers. Likewise, in a study with mice'® the authors found higher &
values in subjects that showed preferences for alcohol than in those
that did not. Also, the degree of temporal discounting was studied
in opioid—dependent and non-drug—using participants. Steeper
discounting functions were found in opioid—dependent participant
than in control individuals.' In a research involving current, never
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and ex—smokers, Bickel W7 assessed whether participants discounted
both hypotetical cigarettes and monetary outcomes differently. The
main findings were, first, that discounting of the value of the rewards
was higher in smokers than in non—smokers and second, that rates of
discounting were higher for cigarettes than for money. Additionally,
Coffey S' compared the discounting rates of hypothetical monetary
and cocaine rewards of people with cocaine dependence and people
without dependence. The results indicated that cocaine—dependent
individuals had higher discounting rates than non—users. Finally, with
regard to rates of discounting of marijuana—dependent individuals
and non—marijuana users, Johnson M" failed to find differences in
discounting of hypothetical drug and money rewards, between the
groups. However, marijuana was discounted more steeply than money
by users of marijuana and a positive correlation between discounting
of money and marijuana indicated that temporal discounting of money
could be a predictor of marijuana abuse.

Additionally, in non—drug—use behaviors related to health, delay
discounting has shown to be a potential explanatory factor. Weller
RE? reported that obese women had greater discounting of monetary
rewards than healthy—weight women and that the discounting rates
could not be explained by differences in earnings, age or IQ. Similarly,
Jarmolowicz DP et al.?! found that delay discounting of monetary
rewards was higher for obese and overweight participants than for
healthy weight and underweight participants. A specific revision of
studies that evaluate the discounting rate in people with different eating
disorders can be found in McClelland et al.?> When taken together,
all the aforementioned studies indicate that temporal discounting of
money could be a predictor of risky behaviors. However, it is not clear
whether discounting precedes unhealthy behaviors, or conversely, the
degree of discounting could be affected for such behaviors. In this
regard, there are some authors that have assumed that discounting
rates could be considered an endophenotype, that is, a genetically—
influenced characteristic that can affect the probability of developing
an addiction. MacKillop J* addressed this issue and suggested
that even though there is some evidence that points to the idea that
discounting could be a stable trait over time and a previous feature to
the developing of addictions, there are still important methodological
issues to be considered before reaching stronger conclusions. Perry
JL* also considered the possibility that temporal discounting could
precede drug addiction. In order to test their hypothesis, the authors
measured the degree of discounting of rats in a task involving delayed
food rewards. Subsequently, acquisition of cocaine self—administration
was evaluated. Rats that were cataloged as more impulsive acquired
cocaine self-administration faster than those who were classified
as less impulsive. These results suggest that impulsivity could
precede the use of cocaine. In addition, MacKillop J & Kahler CW*
hypothesized that the degree of discounting could be a critical element
in smoking cessation. The researchers performed a smoking cessation
treatment with current smokers. The effectiveness of the treatment
was evaluated as a function of participants discounting rates. The
results suggested that the level of preference for delayed rewards
could be a reliable predictor of smoking cessation. The importance
of this study, in addition to those previously mentioned, relies in its
ability to identify risk or protective factors for developing healthy
behaviors. Besides, those findings could suggest that treatments could
be more effective if individual characteristics of patients (as degree of
discounting measures) were taken into account. These studies support
the idea that higher temporal discounting rates can be a predictor of
drug abuse or a poor treatment success.
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However, there is also evidence suggesting that the degree of
discounting may be affected as a result of regular consumption of
substances, for example, Richards JB* evaluated the effect of meta—
amphetamine on the degree of discounting of Sprague—Dawley
rats and found that rats became less impulsive after acute doses of
methamphetamine, whereas they became more impulsive after
receiving repeated injections of the substance. This data shows that
exposure period to methamphetamine could affect differently the
rates of discounting. Given that the later results indicated that use of
substances could alter discounting rates, Giordano L et al.?’ conducted
a study to assess if also, opioid deprivation could have an effect on the
discounting measures in situations of choice that involved hypothetical
alternatives of money and heroin. In consistency with other studies?
it was found that discounting rates for heroin were higher than those
for monetary rewards. Moreover, the authors observed that when
participants were opioid deprived they showed higher discounting
rates for both domains than when they were satiated. Similarly,
Field M et al.” evaluated whether smoking abstinence could affect
the degree of discounting of both hypothetical cigarette rewards and
money, compared to a smoking ad libitum situation. In consistency
with the study conducted by Giordano L et al.,?” the authors concluded
that nicotine withdrawal could affect the degree to which participants
discounted both money and cigarettes and that, in addition, the
discounting of cigarettes was higher than that of monetary rewards.
An additional support to the idea that rates of discounting might be
modified, could be found in the study conducted by Black & Rosen.*
They evaluated whether a money management intervention, Advisor—
Teller Money Manager (ATM), could have an effect both on the use
of cocaine and on the impulsive choices exhibited by the participants.
The results indicated that ATM participants decreased their cocaine
use and had lower discounting rates than other participants over time.

In such a way, the previous studies show that it is possible that
measures of temporal discounting could be accurate predictors of
healthy decisions but also, that some behavioral habits related to
health could in turn, affect the degree of discounting. Finally, some
authors have discussed the possibility that delay discounting could
be a trait variable (i.e., a trait stable over time) or conversely, that
it changes from one situation to another. Chapman GB & Elstein
AS*" compared the degree of discounting of monetary and health
outcomes of university students and evaluated whether individuals
who were more impulsive in scenarios that included monetary
rewards also showed greater impulsivity in the health domain. The
discounting rates for health rewards were generally higher than those
for monetary results. Moreover, a very low correlation was found
between domains, which indicates independence in the discounting
rates, that is, the participants who discounted the most the health
rewards did not necessarily had higher discounting rates when the
alternatives implied monetary results. In 1996, Chapman GB*?
carried out another three experiments controlling some confounding
variables. The results of the previous study (domain independence)
were replicated. Correlations between health and monetary rewards
were very low indicating that temporal discounting of monetary
outcomes might not be an accurate predictor of discounting when
using other types of outcomes such as health. Similarly, in order to
evaluate if framing outcomes as gains or losses could affect the degree
of discounting, Johnson M?* obtained discounting rates from smokers
and non-smokers (current, and never—before cigarette smokers)
in different choice situations that included monetary, health and
cigarette gains and losses. The authors found that discounting rates in
monetary results were higher in smokers than non—-smokers for losses
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as well as for gains. Likewise, smokers showed higher degrees of
discounting with health results, but differences were not statistically
significant. Also, researchers reported higher discounting degrees
of monetary losses than of health losses in both groups, while there
were no differences in the discounting rates of health and monetary
gains. This would indicate that, apparently, health losses are not as
aversive as monetary losses. On the other hand, the discounting rates
corresponding to cigarette losses and gains were higher than those of
monetary and health outcomes. Besides, an interesting finding was
that both smokers and non—smokers discounted gains more than losses
in all three domains (money, health and cigarettes). This asymmetry
between the discounting of gains and losses had been replicated in
other studies such as the one carried out by Hardisty D & Weber E*
who evaluated rates of discounting of health and monetary gains and
losses and the one conducted by Odum A3 with smokers, ex—smokers
and non—smokers. The studies mentioned above show two interesting
issues related to temporal discounting and health behavior. First, the
data suggests that there is independence in the discounting of different
domains such as money and health, that is, people that show higher
rates of discount in scenarios that involve health outcomes might not
discount monetary outcomes in a similar way. And, second, framing
the results in terms of losses could be a useful tool to reduce impulsive
choices.

Conclusion

The present review offered information about temporal discounting
assessments in people who use some substances such as alcohol,
opioids, nicotine, and cocaine; and people with eating disorders. It
shows that people that exhibit substance abuse behaviors and eating
disorders tend to show higher levels of discounting compared to people
who do not show substance use or eating problems. These results
reveal the importance of temporal discounting as a possible risk factor
for developing some of the mentioned disorders. In addition, the
importance of studying the factors involved in decision making, such
as the temporal discounting, is highlighted given that health/illness is
a complex relationship, which depends on complex processes that in
turn depend on the behavior of choice of the individual, and therefore
could make them prone to develop either risk behaviors or protective
behaviors. An analysis and understanding of the behavior of choice
within the framework of health will be potentially useful when
generating effective prevention or intervention programs. Future
research can be oriented to study the factors or variables that can
reduce the level of impulsivity or discounting and with this, generate
more effective intervention strategies in the applied fields.

Acknowledgement
None.

Conflict of Interest
None.

Funding
None.

References

1. Myerson J, Green L. Discounting of delayed rewards: Models of individual
choice. J Exp Anal Behav. 1995;64(3):263-276.

2. Green L, Myerson J. A discounting framework for choice with delayed and
probabilistic rewards. Psychol Bull. 2004;130(5):769-792.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Copyright:

©2017 Plazola ecal. 439

. Green L, Myerson J, Oliveira L, et al. Discounting of delayed

and probabilistic losses over a wide range of amounts. J Exp Anal
Behav. 2014;101(2):186-200.

. Estle S, Green L, Myrson J, et al. Differential effects of amount on

temporal and probability discounting of gains and losses. Mem Cognit.
2006;34(4):914-928.

. Ohmura 'Y, Takahashi T, Kitamura N. Discounting delayed and probabilistic

monetary gains and losses by smokers of cigarettes. Psychopharmacology.
2005;182(4):508-515.

. Blavatskyy P. Preference reversals and probabilistic decisions. Journal of

Risk and Uncertain. 2009;39:237-250.

. Holt D, Green L, Myerson J, et al. Preference reversals with losses.

Psychon Bull Rev. 2008;15(1):89-95.

. Green L, Fristoe N, Myerson J. Temporal discounting and preference

reversals in choice between delayed outcomes. Psychon Bull Rev.
1994;1(3):383-389.

. Mazur J. An adjusting procedure for studying delayed reinforcement.

Routledge, UK. 1987;55-73.

Green L, Myerson J. Exponential Versus Hyperbolic Discounting
of Delayed Outcomes: Risk and Waiting Time. American Zoologist.
1996;36(4):496-505.

Rachlin H, Raineri A, Cross D. Subjective probability and delay. J Exp
Anal Behav. 1991;55(2):233-244.

Ainslie G. Specious reward: a behavioral theory of impulsiveness and
impulse control. Psychol Bull. 1975;82(4):463—-496.

Vuchinich RE, Simpson CA. Hyperbolic Temporal Discounting in
Social Drinkers and Problem Drinkers. Exp Clin Psychopharmacol.
1998;6(3):292-305.

Field M, Christiansen P, Cole J, et al. Delay discounting and the alcohol
Stroop in heavy drinking adolescents. Addiction. 2007;102(4):579-586.

Oberlin BG, Grahame NJ. High—Alcohol Preferring Mice Are More
Impulsive Than Low—Alcohol Preferring Mice as Measured in the Delay
Discounting Task. Alcohol Clin Exp Res. 2009;33(7):1294-1303.

Madden GJ, Petry NM, Badger GJ, et al. Impulsive and self—control choices
in opioid—dependent patients and non—drug—using control patients: Drug
and monetary rewards. Exp Clin Psychopharmacol. 1997;5(3):256-262.

Bickel W, Odum A, Madden G. Impulsivity and cigarette smoking: delay
discounting in current, never, and ex—smokers. Psychopharmacology.
1999;146(4):447-454.

Coftey S, Gudleski G, Saladin M, et al. Impulsivity and rapid discounting
of delayed hypothetical rewards in cocaine—dependent individuals. Exp
Clin Psychopharmacol. 2003;11(1):18-25.

Johnson M, Bickel W, Baker F, et al. Delay discounting in current and
former marijuana—dependent individuals. Exp Clin Psychopharmacol.
2011;18(1):99-107.

Weller RE, Cook EW, Avsar KB, et al. Obese women show greater delay
discounting than healthy—weight women. Appetite. 2008;51(3):563-569.

Jarmolowicz DP, Cherry JB, Reed DD, et al. Robust relation between
temporal discounting rates and body mass. Appetite. 2014;78:63—67.

McClelland J, Dalton B, Kekic M, et al. A systematic review of temporal
discounting in eating disorders and obesity: Behavioural and neuroimaging
findings. Neurosci Biobehav Rev. 2016;71:506-528.

. Mackillop J. Integrating behavioral economics and behavioral genetics:

Delayed reward discounting as an endophenotype for addictive disorders.
J Exp Anal Behav. 2013;99(1):14-31.

Citation: Plazola MCC, Castillo LHS. Temporal discounting and health behavior: a review. MOJ Public Health. 2017;6(6):437-440.

DOI: 10.15406/mojph.2017.06.00189


https://doi.org/10.15406/mojph.2017.06.00189
https://www.ncbi.nlm.nih.gov/pubmed/16812772
https://www.ncbi.nlm.nih.gov/pubmed/16812772
https://www.ncbi.nlm.nih.gov/pubmed/15367080
https://www.ncbi.nlm.nih.gov/pubmed/15367080
https://www.ncbi.nlm.nih.gov/pubmed/24745086/
https://www.ncbi.nlm.nih.gov/pubmed/24745086/
https://www.ncbi.nlm.nih.gov/pubmed/24745086/
https://www.ncbi.nlm.nih.gov/pubmed/17063921
https://www.ncbi.nlm.nih.gov/pubmed/17063921
https://www.ncbi.nlm.nih.gov/pubmed/17063921
https://www.ncbi.nlm.nih.gov/pubmed/16167142
https://www.ncbi.nlm.nih.gov/pubmed/16167142
https://www.ncbi.nlm.nih.gov/pubmed/16167142
https://link.springer.com/article/10.1007/s11166-009-9078-9/fulltext.html?ref=binfind.com/web
https://link.springer.com/article/10.1007/s11166-009-9078-9/fulltext.html?ref=binfind.com/web
https://www.ncbi.nlm.nih.gov/pubmed/18605485
https://www.ncbi.nlm.nih.gov/pubmed/18605485
https://link.springer.com/article/10.3758/BF03213979
https://link.springer.com/article/10.3758/BF03213979
https://link.springer.com/article/10.3758/BF03213979
https://www.ncbi.nlm.nih.gov/pubmed/2037827
https://www.ncbi.nlm.nih.gov/pubmed/2037827
https://www.ncbi.nlm.nih.gov/pubmed/1099599
https://www.ncbi.nlm.nih.gov/pubmed/1099599
https://www.ncbi.nlm.nih.gov/pubmed/9725113
https://www.ncbi.nlm.nih.gov/pubmed/9725113
https://www.ncbi.nlm.nih.gov/pubmed/9725113
https://www.ncbi.nlm.nih.gov/pubmed/17309540
https://www.ncbi.nlm.nih.gov/pubmed/17309540
https://www.ncbi.nlm.nih.gov/pubmed/19389183
https://www.ncbi.nlm.nih.gov/pubmed/19389183
https://www.ncbi.nlm.nih.gov/pubmed/19389183
https://www.ncbi.nlm.nih.gov/pubmed/9260073
https://www.ncbi.nlm.nih.gov/pubmed/9260073
https://www.ncbi.nlm.nih.gov/pubmed/9260073
https://www.ncbi.nlm.nih.gov/pubmed/10550495
https://www.ncbi.nlm.nih.gov/pubmed/10550495
https://www.ncbi.nlm.nih.gov/pubmed/10550495
https://www.ncbi.nlm.nih.gov/pubmed/12622340
https://www.ncbi.nlm.nih.gov/pubmed/12622340
https://www.ncbi.nlm.nih.gov/pubmed/12622340
https://www.ncbi.nlm.nih.gov/pubmed/20158299
https://www.ncbi.nlm.nih.gov/pubmed/20158299
https://www.ncbi.nlm.nih.gov/pubmed/20158299
https://www.ncbi.nlm.nih.gov/pubmed/18513828
https://www.ncbi.nlm.nih.gov/pubmed/18513828
https://www.ncbi.nlm.nih.gov/pubmed/24650831
https://www.ncbi.nlm.nih.gov/pubmed/24650831
https://www.ncbi.nlm.nih.gov/pubmed/27693228
https://www.ncbi.nlm.nih.gov/pubmed/27693228
https://www.ncbi.nlm.nih.gov/pubmed/27693228
https://www.ncbi.nlm.nih.gov/pubmed/23344986
https://www.ncbi.nlm.nih.gov/pubmed/23344986
https://www.ncbi.nlm.nih.gov/pubmed/23344986

Temporal discounting and health behavior: a review

24.

25.

26.

27.

28.

29.

Perry JL, Larson EB, German JP, et al. Impulsivity (delay discounting) as
a predictor of acquisition of IV cocaine self-administration in female rats.
Psychopharmacology. 2005;178(2-3):193-201.

MacKillop J, Kahler CW. Delayed reward discounting predicts treatment
response for heavy drinkers receiving smoking cessation treatment. Drug
Alcohol Depend. 2009;104(3):197-203.

Richards JB, Sabol KE, De Wit H. Effects of methamphetamine on the
adjusting amount procedure, a model of impulsive behavior in rats.
Psychopharmacology. 1999;146(4):432-439.

Giordano L, Bickel W, Loewenstein G, et al. Mild opioid deprivation
increases the degree that opioid—dependent outpatients discount delayed
heroin and money. Psychopharmacology. 2002;163(2):174-182.

Madden GJ, Petry NM, Badger GJ, et al. Impulsive and self—control choices
in opioid—dependent patients and non—drug—using control patients: Drug
and monetary rewards. Exp Clin Psychopharmacol. 1997;5(3):256-262.

Field M, Santarcangelo M, Sumnall H, et al. Delay discounting and the
behavioural economics of cigarette purchases in smokers: the effects of
nicotine deprivation. Psychopharmacology. 2006;186(2):255-263.

30.

31.

32.

33.

34.

35.

Copyright:

©2017 Plazola ecal. 440

Black A, Rosen M. A money management-based substance use treatment
increases valuation of future rewards. Addict Behav. 2011;36(1-2):125—
128.

Chapman GB, Elstein AS. Valuing the future: Temporal discounting of
health and money. Med Decis Making. 1995;15(4):373-388.

Chapman GB. Temporal discounting and utility for health and money. J
Exp Psychol Learn Mem Cogn. 1996;22(3):771-791.

Johnson M, Bickel W, Baker F. Moderate drug use and delay discounting: a
comparison of heavy, light, and never smokers. Exp Clin Psychopharmacol.
2007;15(2):187-194.

Hardisty DJ, Weber EU. Discounting future green: money versus the
environment. J Exp Psychol Gen. 2009;138(3):329-340.

Odum A, Madden G, Bickel W. Discounting of delayed health gains and
losses by current, never and ex—smokers of cigarettes. Nicotine Tob Res.
2002;4(3):295-303.

Citation: Plazola MCC, Castillo LHS. Temporal discounting and health behavior: a review. MOJ Public Health. 2017;6(6):437-440.
DOI: 10.15406/mojph.2017.06.00189


https://doi.org/10.15406/mojph.2017.06.00189
https://www.ncbi.nlm.nih.gov/pubmed/15338104
https://www.ncbi.nlm.nih.gov/pubmed/15338104
https://www.ncbi.nlm.nih.gov/pubmed/15338104
https://www.ncbi.nlm.nih.gov/pubmed/19570621
https://www.ncbi.nlm.nih.gov/pubmed/19570621
https://www.ncbi.nlm.nih.gov/pubmed/19570621
https://www.ncbi.nlm.nih.gov/pubmed/10550493
https://www.ncbi.nlm.nih.gov/pubmed/10550493
https://www.ncbi.nlm.nih.gov/pubmed/10550493
https://www.ncbi.nlm.nih.gov/pubmed/12202964
https://www.ncbi.nlm.nih.gov/pubmed/12202964
https://www.ncbi.nlm.nih.gov/pubmed/12202964
https://www.ncbi.nlm.nih.gov/pubmed/9260073
https://www.ncbi.nlm.nih.gov/pubmed/9260073
https://www.ncbi.nlm.nih.gov/pubmed/9260073
https://www.ncbi.nlm.nih.gov/pubmed/16609902
https://www.ncbi.nlm.nih.gov/pubmed/16609902
https://www.ncbi.nlm.nih.gov/pubmed/16609902
https://www.ncbi.nlm.nih.gov/pubmed/20826055
https://www.ncbi.nlm.nih.gov/pubmed/20826055
https://www.ncbi.nlm.nih.gov/pubmed/20826055
https://www.ncbi.nlm.nih.gov/pubmed/8544681
https://www.ncbi.nlm.nih.gov/pubmed/8544681
https://www.ncbi.nlm.nih.gov/pubmed/8656156
https://www.ncbi.nlm.nih.gov/pubmed/8656156
https://www.ncbi.nlm.nih.gov/pubmed/17469942
https://www.ncbi.nlm.nih.gov/pubmed/17469942
https://www.ncbi.nlm.nih.gov/pubmed/17469942
https://www.ncbi.nlm.nih.gov/pubmed/19653793
https://www.ncbi.nlm.nih.gov/pubmed/19653793
https://www.ncbi.nlm.nih.gov/pubmed/12215238
https://www.ncbi.nlm.nih.gov/pubmed/12215238
https://www.ncbi.nlm.nih.gov/pubmed/12215238

	Title
	Abstract 
	Keywords
	Introduction 
	Conclusion 
	Acknowledgement 
	Conflict of Interest 
	Funding 
	References 

