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a  b  s  t  r  a  c  t

Remembering  to  realize  delayed  intentions  is  a multi-phase  process,  labelled  as  prospective  memory
(PM),  and  involves  a plurality  of  neural  networks.  The  present  study  utilized  the  activation  likelihood
estimation  method  of  meta-analysis  to  provide  a  complete  overview  of the  brain  regions  that  are  consis-
tently  activated  in each  PM  phase.  We  formulated  the  ‘Attention  to  Delayed  Intention’  (AtoDI)  model  to
explain  the  neural  dissociation  found  between  intention  maintenance  and  retrieval  phases.  The  dorsal
frontoparietal  network  is  involved  mainly  in  the maintenance  phase  and seems  to  mediate  the strategic
monitoring  processes,  such  as the allocation  of  top-down  attention  both  towards  external  stimuli,  to  mon-
itor for the  occurrence  of  the  PM  cues,  and to internal  memory  contents,  to  maintain  the  intention  active
in  memory.  The  ventral  frontoparietal  network  is  recruited  in  the retrieval  phase  and  might  subserve
the  bottom-up  attention  captured  externally  by  the  PM cues  and,  internally,  by the  intention  stored  in
memory.  Together  with  other  brain  regions  (i.e.,  insula  and  posterior  cingulate  cortex),  the  ventral  front-
oparietal  network  would  support  the  spontaneous  retrieval  processes.  The  functional  contribution  of the
anterior  prefrontal  cortex  is discussed  extensively  for each  PM  phase.
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. Introduction

“It’s a poor sort of memory that only works backwards” wrote
ewis Carroll. Indeed, in order to manage their daily life success-
ully, individuals are usually required to remember to execute
ntentions at the appropriate time in the future. Remember-
ng to take medication at noon or to refuel the car on the gas
tation are two  examples of this function, called prospective
emory (PM), and clarify how this is indispensable for an inde-

endent life (Brandimonte et al., 1996). Kliegel and Martin (2003)
howed that 50–80% of everyday memory problems involve diffi-
ulties with appropriate realization of delayed intentions (Terry,
988).

.1. Cognitive architecture of PM

PM entails multiple phases (Kliegel et al., 2002). In every PM
ctivity, individuals have to encode the intention, maintain it over
ome period of time, and retrieve and execute it at the right
oment. Moreover, PM is a multi-componential ability. According

o the multiprocess framework, PM is supported by many distinct
rocesses, classically clustered under the terms strategic monitoring
nd spontaneous retrieval (McDaniel and Einstein, 2007). Strategic
onitoring refers to the set of top-down memory and attentional

rocesses required, respectively, to maintain the intention active
n mind and to monitor the environment for detecting the PM
ues (i.e., the stimuli associated with the intention to execute)
Guynn, 2003; Smith, 2003). For example, if you form the inten-
ion to refill your tank, you are likely to maintain this intention
hile driving and to monitor the street looking for a gas station.

pontaneous retrieval can also mediate PM and it relies more on
ottom-up processes (McDaniel and Einstein, 2007; Scullin et al.,
013). In certain situations, indeed, the PM cue spontaneously trig-
ers retrieval of the intention, which appears to ‘pop into mind’
McDaniel and Einstein, 2007; Moscovitch, 1994). For example,
f a gas station appears right in front of you, this could sponta-
eously trigger in you the intention to refill the tank. According

o McDaniel and Einstein, multiple processes contribute to sponta-
eous retrieval (McDaniel and Einstein, 2000, 2007). These are (1)

 reflexive associative process, in which processing of the PM cue
riggers a bottom-up retrieval of the intention once a link between
 . . . .  .  . .  . . . . . .  . . . . .  . .  .  . . . . . .  .  . . . . . . .  .  . . .  . . . .  . .  .  .  . . . .  .  .  . . . . .  . . .  .  .  .  . . . .  .  . . . . .  35

the PM cue and the intention has been encoded and maintained
in long-term memory (Moscovitch, 1994); (2) a discrepancy plus
search process, in which detecting the discrepancy of PM cue rel-
ative to other stimuli in that context elicits a search of memory
for the origin of such discrepancy; (3) and an alert process, in
which salient and distinctive stimuli capture attention and stimu-
late deeper processing of the significance of the PM cue. The extent
to which individuals rely on strategic monitoring or spontaneous
retrieval to accomplish PM intentions seems to depend on a mul-
titude of factors, such as the focality, valence and salience of the
PM cues, the cognitive load and the importance of the ongoing and
the PM tasks, as well as individual factors (Einstein et al., 2005;
Cona et al., 2015; McDaniel and Einstein, 2000; Scullin et al., 2013).
More specifically, when the PM cue is nonfocal (i.e., processing
of the PM cue is independent from that of the ongoing stimuli)
or nonsalient, or when the PM task is particularly relevant and
demanding, then the individuals tend to recruit strategic moni-
toring. By contrast, when the PM cue is focal (i.e., processing of
the ongoing stimuli implies processing of the PM cue), or salient,
or when the ongoing task is very demanding and absorbing so
that there are not enough resources for strategic monitoring, then
individuals tend to rely more on spontaneous processes (Einstein
et al., 2005; McDaniel and Einstein, 2000). Interestingly, Scullin and
collaborators (2013) have recently proposed an updating of this
view, labelled ‘The Dynamic Multiprocess Framework”, according
to which strategic monitoring and spontaneous retrieval could be
both recruited in the same PM task, but at different times and/or in
distinct contexts.

The neural correlates of PM have been gradually delineated over
the past fifteen years by neuroimaging studies. Nevertheless, these
studies provide, to date, scattered results. Thus, the current study
aimed to identify the brain regions that are consistently activated
in PM processes and to differentiate the neurocognitive processes
underlying each PM phase by means of a neuroimaging meta-
analysis technique.

1.2. The role of aPFC regions in PM
The majority of the studies focused on the role of the anterior
prefrontal cortex (aPFC, Brodmann’s area 10), which is reported to
play a crucial role in maintaining intention (e.g., Burgess et al., 2001,
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003; den Ouden et al., 2005; Gilbert et al., 2009; Momennejad and
aynes, 2012; Okuda et al., 1998; see Burgess et al., 2011 for a

eview). More specifically, it has been typically found that, as com-
ared with “uncontaminated” ongoing task conditions (in which
he ongoing task was performed alone), PM conditions are associ-
ted with increased activity in lateral aPFC (BA 10) and decreased
ctivity in medial aPFC (BA 10). Burgess et al. (2005, 2007) have
xplained these results by proposing that lateral aPFC mediates
ttending to internal representations, i.e., stimulus-independent
SI) processes, such as delayed intentions for future actions. By
ontrast, medial aPFC is important for attending to external per-
eptual information, so that it mediates stimulus-oriented (SO)
rocesses (see also Gilbert et al., 2005, 2006a,b). Medial and lateral
PFC regions are considered to comprise a mechanism underpin-
ing the balance of attention between the external ongoing stimuli
nd the internally represented PM intention. This ‘gateway’ mech-
nism seems to be central to maintaining intentions in PM tasks
‘the Gateway Hypothesis’, Burgess et al., 2007). Therefore, one aim
f the meta-analysis was to test the Gateway Hypothesis to deter-
ine whether the pattern of lateral aPFC activation coupled with
edial aPFC deactivation in the maintenance phase is consistent

cross the PM studies.
Despite the large number of studies focusing on the aPFC, how-

ver, there are still several unresolved issues concerning what is the
ole of the aPFC in the other PM phases (i.e., in the phase of encoding
nd retrieving intentions) and whether the aPFC itself represents
he content of specific intentions, or plays a more general “content-
ree” role in supporting PM.  Recent studies using multivoxel pattern
nalysis (MVPA) to decode intentions from patterns of brain activ-
ty were designed to answer this question (Gilbert, 2011; Haynes
t al., 2007; Momennejad and Haynes, 2012, 2013). While the study
y Gilbert showed that the aPFC was recruited only in maintenance
hase and did not decode the content of the intentions, other stud-

es found that the aPFC is involved not only in maintaining, but
lso in encoding and retrieving the intentions (Momennejad and
aynes, 2013) and that distinct aPFC regions may  represent distinct
inds of intentions (Haynes et al., 2007; Momennejad and Haynes,
012). Hence, the present meta-analysis was helpful in determining
hether the aPFC is involved only in the maintenance phase, being

ssociated with strategic monitoring (Barban et al., 2014; Beck et al.,
014; McDaniel et al., 2013), or whether it is recruited also in the
ncoding and/or retrieval phases.

.3. The role of frontoparietal networks in PM

Recently, some investigators have proposed that the fronto-
arietal networks may  play a key role in PM processes as well
e.g., Bisiacchi et al., 2011; Kalpouzos et al., 2010; McDaniel et al.,
013). In particular, the dorsal frontoparietal control network,

ncluding precuneus and DLPFC, seems to mediate strategic moni-
oring, whereas the ventral frontoparietal and the temporoparietal
etworks are associated mainly with the capture of attention by
M cue and with intention retrieval (Beck et al., 2014; Kalpouzos
t al., 2010; McDaniel et al., 2013). In the present article, we pro-
osed a new model – the Attention to Delayed Intention (AtoDI)
odel – that could account for the dissociation between the dorsal

nd ventral frontoparietal networks found among the distinct PM
hases. Though admittedly speculative, the model helps organize
he current literature and suggests a possible role of such networks
n PM.  The model is derived from the combination of two  promi-
ent models: the ‘dual attention’ (Corbetta and Shulman, 2002)
nd the Attention to Memory (AtoM) models (Cabeza et al., 2008;

iaramelli et al., 2010). These models posit that dorsal and ven-
ral frontoparietal networks mediate, respectively, the top-down
nd the bottom-up attention, which are directed to environmen-
al stimuli (according to the ‘dual attention’ view) and to memory
avioral Reviews 52 (2015) 21–37 23

contents (according to the AtoM model). The neural dissociation
within frontoparietal networks seems to mirror the distinction
proposed by the multiprocess framework between strategic mon-
itoring and spontaneous retrieval (Einstein et al., 2005; McDaniel
and Einstein, 2000; Scullin et al., 2013). Thus, if the dorsal frontopa-
rietal network subserves the top-down allocation of attentional to
perceptual and memory contents, it would be recruited mainly in
the maintenance phase for strategic monitoring. On the other hand,
if the ventral frontoparietal network mediates bottom-up atten-
tional and memory processes, it would be activated in the retrieval
phase for supporting spontaneous retrieval (McDaniel and Einstein,
2007; Scullin et al., 2013). The AtoDI model is also driven by more
recent studies, which began to explore the functional dissociation
within frontoparietal networks, revealing a relation between acti-
vations in regions belonging to dorsal frontoparietal network and
strategic monitoring and between activations in ventral frontopa-
rietal regions and spontaneous retrieval (Barban et al., 2014; Beck
et al., 2014; McDaniel et al., 2013; Oksanen et al., 2014).

1.4. Other brain regions involved in PM

Coupled with frontoparietal networks, other brain structures
and networks cooperate to accomplish PM tasks. Studies explor-
ing brain activations associated with the detection of the PM cue
and the retrieval of the associated intention have shown transient
activations in anterior cingulate cortex (ACC), posterior cingulate
cortex (PCC), temporal cortex and insula (e.g., Beck et al., 2014;
Gilbert et al., 2012; Gonneaud et al., 2014; Hashimoto et al., 2011;
Oksanen et al., 2014; Rusted et al., 2011; Simons et al., 2006). Some
of these regions were also found to be recruited during encoding
of the intention (e.g., Gilbert et al., 2012; Poppenk et al., 2010).
Nevertheless, the specific functional significance of such regions in
relation to the distinct PM phases is not yet well specified (Burgess
et al., 2011).

1.5. The current study

At present, we  have a rather fragmented view of the brain
regions recruited in the PM phases, leaving the reader without
a whole picture of the neurocognitive mechanisms involved in
prospective remembering. The present meta-analysis is meant to
provide an overview of the neural mechanisms that lead from
encoding of an intention to the execution of it, exploring more
deeply the functional contribution of brain regions other than aPFC
to PM.  Thus, we  isolated three distinct phases: encoding of inten-
tion, maintenance of intention, and retrieval of intention. Since
different types of PM tasks have been employed, a meta-analysis is
useful in factoring out statistical idiosyncrasies in individual neu-
roimaging studies to arrive at a consensus as to which PM processes
cut across tasks. In this regard, this meta-analysis is the first to
attempt to identify the ‘core’ brain regions consistently involved
in the distinct PM processing phases, regardless of the nature of
stimuli and tasks.

For an objective assessment of interstudy concordance, we used
the Activation Likelihood Estimation (ALE) approach (Eickhoff et al.,
2009; Laird et al., 2005; Turkeltaub et al., 2002) which has con-
siderable advantages over other meta-analytic methods. The key
advantage of ALE is that it has a neurobiologically and mathe-
matically stringent concept based on probabilistic inference about
activation coordinates. Instead of trying to model the activation
map  or even effect sizes, ALE coherently only deals with activa-

tion coordinates, which are represented in a probabilistic fashion
to account for spatial uncertainty. The ALE approach represents the
most widely used method for a quantitative integration of neu-
roimaging findings.
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Finally, we proposed the AtoDI model, which, though specula-
ive, seeks to account for the functional role of the brain regions
nvolved in each PM phase. Particular attention is paid to the dis-
ociation between dorsal and ventral frontoparietal regions, and to
ow the neural findings can be integrated with behavioural theo-
ies, exemplified by the multiprocess framework.

. Methods

.1. Study selection

To identify appropriate articles for the prospective memory
eta-analysis, several online electronic databases (e.g. Psycinfo,
edline, PubMed) were searched using various combinations of

elevant search terms: “prospective memory”, “delayed intention”,
future intention”, “time-based”, “event-based”, “neuroimaging”,
fMRI”, “PET”, “functional magnetic resonance imaging”, “positron
mission tomography”. Moreover, further studies were found by
eans of the “related articles” function of the PubMed database

nd by tracing the references from review articles and the iden-
ified papers. The meta-analysis included both event-based and
ime-based PM studies, in which the PM cues were, respectively,
articular events (e.g., to press the spacebar when a particular num-
er occurs on the screen) or moments (e.g., to press the spacebar
very 30 s).

The following inclusion criteria were used to select articles for
he present meta-analysis:

. Only articles that utilized PET or fMRI methodology were consid-
ered. We  did not restrict the study selection to a certain imaging
technique to maximize statistical power. Electrophysiological
(e.g., electroencephalography, magnetoencephalography, skin
conductance response [SCR]), transcranial magnetic stimula-
tion (TMS) and behavioural-only studies were excluded. Both
blocked and event-related studies were allowed.

. Only articles with experiments that performed a whole brain
analysis were included: i.e. articles performing only ROI analysis
were excluded.

. Only articles with experiments that yielded a clear contrast
representing locations of greater activation/deactivation for PM
conditions as compared with control conditions were included.
Control conditions typically consist of ongoing tasks performed
alone (e.g., same-different judgments, N-back tasks), thus that
are ‘uncontaminated’ by the PM instruction, or ongoing trials
not containing the PM cue.

. Only articles that reported areas of peak activation in a stan-
dardized coordinate space (e.g., Talairach and Tournoux, 1988,
or MNI) were considered. Other articles (e.g., only reported
Brodmann areas [BAs] or only showed contrast maps) were
excluded. Tailarach coordinates had been reported into MNI
space before performing the meta-analysis using a linear trans-
formation (Laird et al., 2010; Lancaster et al., 2007).

. Only peer-reviewed articles reporting novel data involving a
sample size of at least 5 participants were included.

Based on these criteria, 24 studies were found to be eligible
or inclusion into the meta-analysis (cf. Table 1). Together, these
tudies reported 456 activation foci obtained from 39 individual
xperiments (with a “study” referring to a paper, and “experiment”

eferring to an individual contrast reported in this paper) repre-
enting regions of significantly greater activation in the PM task as
ompared with the control task, as well as 112 deactivation foci
btained from 15 individual experiments.
avioral Reviews 52 (2015) 21–37

2.2. ALE consistency analysis

The peaks of activation were used to generate an Activation
Likelihood Estimation (ALE) map, using the revised ALE algo-
rithm for coordinate-based meta-analysis of neuroimaging results
(Turkeltaub et al., 2012). This approach aims to identify areas with
a convergence of reported coordinates across experiments that
is higher than expected from a random spatial association. The
exact procedure was largely explained elsewhere (Eickhoff et al.,
2009, 2012; Turkeltaub et al., 2012). Briefly, this algorithm treats
activated foci of brain regions as three dimensional Gaussian prob-
ability distributions centred at the given coordinates instead of
points (Eickhoff et al., 2009; Laird et al., 2005). The algorithm
incorporates the size of the probability distributions by consider-
ing the sample size of each study. This is an important parameter
to take into account given that smaller effect size can potentially
be associated with studies having larger sample size (Eickhoff
et al., 2009; Turkeltaub et al., 2012). Moreover, the algorithm util-
izes the random-effect rather than the fixed-effect inference. It
does so by testing the above chance clustering between experi-
ments/contrasts rather than the above-chance clustering between
foci. Inference is then sought regarding regions where the likeli-
hood of activation being reported in a particular set of experiments
is higher than expected by chance, i.e., where there is a non-random
convergence. Importantly, this inference is performed against an
appropriate null-hypothesis reflecting random spatial association.
The p-value of the ALE score was  given by the proportion of equal or
higher values obtained under the null distribution, which reflects a
random spatial association among foci. For consistency, the result-
ing non-parametric p values were then assessed at a false discovery
rate (FDR) corrected threshold of p < 0.05 on cluster level and trans-
formed into Z scores for display (Laird et al., 2005). Moreover, an
extent threshold of k > 50 voxels was applied to the results. Gin-
gerALE 2.3 software (http://www.brainmap.org/ale/) was used for
the analysis.

2.3. ALE discriminability analyses

A further advantage of ALE methods is that the individual ALE
maps can then be directly compared statistically. We  conducted a
discriminability analysis to understand if there are statistical differ-
ences in the direct comparison between maintenance and retrieval
of intention. The theoretical reason why this comparison has been
performed is that the majority of the studies speculated about the
neural underpinnings of maintenance and retrieval, while only few
studies investigated the neural basis of encoding. Thus, we could
provide reliable interpretations about the neural dissociation (e.g.,
in the frontal and parietal regions) mainly between the mainte-
nance and retrieval, while the functional meaning of the activations
that distinguished the encoding was more difficult to clarify and
hypothesize.

Statistical differences between two ALE maps were tested by
first performing separate ALE meta-analyses for both the mainte-
nance and retrieval phases. The experiments contributing to either
analysis were then pooled and randomly divided into two groups of
the same size as the sets of contrasted experiments (Eickhoff et al.,
2011). Voxelwise ALE scores of these two randomly assembled
groups were subtracted from each other and recorded. Repeating
this process 10,000 times yielded an empirical null distribution
of ALE-score differences between the two  conditions. Based on
this permutation procedure, the map  of true differences was then

thresholded at a posterior probability of p > 0.99 for a true differ-
ence between the two  samples (p < 0.01 uncorrected). In addition,
a cluster extent threshold of k > 50 was applied to eliminate minor,
presumably incidental, findings.

http://www.brainmap.org/ale/
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Table 1
Studies included in PM meta-analysis.

First author Year Number of subjects Contrast Foci (n) PM meta-
analysis

Specific PM processes Gateway
Hypothesis
(maintaining)

A D E M R A D

Okuda 1998 6 Maintenance 7 x x x
Burgess  2001 8 Maintenance 10 x x x

Decreased activity in maintenance 2 x x
Retrieval 1 x x
Decreased activity in retrieval 1 x

Burgess 2003 9 Maintenance 1 x x x
Decreased activity in maintenance 2 x x

Den  Oden 2005 11 Maintenance 3 x x x
Switching between PM and ongoing activity 1 x

Simons 2006 16 Maintenance 2 x x x
Retrieval (stimulus high identification demand) 16 x x
Retrieval (stimulus with high retrieval demand) 29 x x
Decreased activity in retrieval (stimulus with high identification demand) 11 x
Decreased activity in retrieval (stimulus with high retrieval demand) 10 x

Eschen 2007 10 Encoding 6 x x
Okuda 2007 EX1 10 Maintenance (event-related) 10 x x x

Decreased activity in maintenance (event-related) 3 x x
2007  EX2 12 Maintenance of intention (time-related) 6 x x x

Decreased activity in maintenance (time-related) 5 x x
Gilbert  2009 16 Maintenance 13 x x x

Retrieval (self initiated cue) 14 x x
Retrieval (external cue) 6 x x

Kalpouzos  2010 14 Maintenance 24 x x x
Decreased activity in maintenance 10 x x
Retrieval 26 x x
Switching between PM and ongoing activity 18 x

Poppenk 2010 13 Encoding 5 x x
Encoding 8 x x
Decreased activity in encoding 9 x

Benoit 2011 16 Maintenance 7 x x x
Decreased activity in maintenance 7 x x
Switching between PM and ongoing activity 4 x

Gilbert 2011 32 Encoding 7 x x
Maintenance 5 x x x
Retrieval 5 x x

Rea 2011 13 Retrieval (neutral stimulus) 25 x x
Retrieval (emotional stimulus) 33 x x

Rusted  2011 8 Retrieval 7 x x
Decreased activity in retrieval 2 x

Gilbert 2012 32 Encoding 3 x x
Decreased activity in encoding 1 x
Maintenance 5 x x x
Decreased activity in maintenance 3 x x
Retrieval 7 x x
Decreased activity in retrieval 1 x

Hashimoto 2011 16 Maintenance 17 x x x
Decreased activity in maintenance 16 x x
Retrieval with cue 22 x x
Retrieval 28 x x
Decreased activity in retrieval 7 x
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3. Results

3.1. PM processes: all activations and deactivations

The activation meta-analysis of all PM studies included 456 foci
from 39 experiments (see Table S1 and Fig. S1, Supplementary
Material). A large number of brain regions were identified as consis-
tently activated across all studies and can be grouped in five main
regions:

1. prefrontal regions, including lateral aPFC (BA10), DLPFC (BA 9,
46), mid-ventrolateral prefrontal cortex (BA 45, 47);

2. frontal regions, including bilateral medial premotor cortex (BA
6) and left frontal eye fields (FEF; BA 8);

3. cingulate regions (BA 31, 32, 33, 22, 23, 24) and insular regions
(BA 13);

4. bilateral parietal regions, including superior (BA 7, 19) and infe-
rior parietal lobule (BA 40), and angular gyrus (BA 39);

5. temporal regions, including right middle temporal gyrus (BA 21).

Additionally, there were other foci of activation located in occip-
ital regions (BA 19, 3, 2), and in thalamus, putamen, caudate nucleus
and cerebellum regions.

The deactivation meta-analysis of all PM studies included 112
foci from 15 experiments (Table S1 and Fig. S1). Brain areas that
were deactivated in PM tasks were located mainly in medial aPFC
(BA 10, 9) and also near both the anterior cingulate cortex (ACC;
BA 24, 32, 33) and posterior cingulate cortex (PCC; BA 29, 30, 23),
in the left insular cortex (BA 13) and in the left superior parietal
lobule (BA 7).

3.2. Activations related to specific PM phases

A list of all activations separated for each PM phase is provided
in Table 2.

3.2.1. Encoding of intention
The encoding meta-analysis included 29 foci from 5 experi-

ments. Encoding was associated with activations in left lateral aPFC
(BA 10) and left inferior parietal lobule (BA 40), in left postcentral
gyrus (BA 2) and in PCC regions (BA 23). Occipital regions were
also activated (BA 18, 19) as well as several subcortical regions (i.e.,
caudate, thalamus).

3.2.2. Maintenance of intention
The maintenance meta-analysis included 134 foci from 16

experiments. Figs. 1 and 2 illustrate the regions activated during
the maintenance phase. Maintaining an intention was found to
be associated with activations in lateral regions of aPFC (BA 10).
Among frontal regions, multiple loci of activation were identified in
the right DLPFC (BA 9), in the pre-supplementary motor area (pre-
SMA, BA 6) and in the FEF (BA 8). Among parietal regions, superior
parietal lobule and precuneus (BA 7,19) were found consistently
activated. To a lesser extent, also some regions near supramarginal
gyrus (BA 40) were activated.

3.2.3. Retrieval of intention
The retrieval meta-analysis included 308 foci from 19 exper-

iments. The analysis showed again a broad system of prefrontal,
premotor, and posterior parietal activation (Fig. 2). The analysis
revealed activation in many prefrontal and frontal areas, includ-
ing mid-ventrolateral prefrontal regions (BA 45, 47), lateral aPFC

areas (BA 10) as well as FEF (BA 8), premotor area and SMA  (BA
6). Notably, large foci of activations were found in inferior parietal
lobule and supramarginal gyrus (BA 40), especially in the left hemi-
sphere. Also the dorsal and ventral parts of the ACC (BA 32/24) and
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Table  2
Foci of activation separated for the distinct PM phases.

Cluster size Brain regions Brodmann areas MNI coordinates ALE extrema value

x y z

Encoding of intention
408 Postcentral gyrus 2 −56 −26 42 0.011
152  Thalamus – 16 −28 −2 0.009
152  Cuneus 19 −30 −76 34 0.009
96  Middle occipital gyrus 18 36 −84 2 0.008
96  Middle frontal gyrus 10 −30 41 25 0.008
96  Inferior parietal lobule 40 −46 −48 46 0.008
80  Caudate – −18 17 4 0.008
80  Caudate – 18 20 7 0.008
80  Posterior cingulate cortex 23 0 −28 25 0.008
80  Superior occipital gyrus 19 36 −70 30 0.008

Maintenance of intention
2176 Precuneus 7 0 −60 54 0.012

Precuneus 7 −2 −62 48 0.012
Precuneus 7 −6 −74 52 0.011

896 Middle frontal gyrus 10 34 42 26 0.015
Middle frontal gyrus 9 36 38 34 0.011

856 Precuneus 19 −22 −72 38 0.014
Cuneus  19 −30 −76 34 0.010

728  Superior parietal lobule 7 −26 −56 66 0.016
688  Middle frontal gyrus 10 −32 48 14 0.014
680  Inferior parietal lobule 40 −46 −34 52 0.015
648  Inferior parietal lobule 40 48 −42 42 0.012
368  Superior frontal gyrus 6 0 20 50 0.012
312  Red nucleus – 0 −22 −4 0.010
312  Medial frontal gyrus 6 −8 0 60 0.010
288  Middle frontal gyrus 8 −38 30 40 0.010
272  Precentral gyrus 6 −32 −4 64 0.010
240  Precuneus 7 18 −64 60 0.010
112  Precuneus 19 −42 −74 44 0.008
80  Superior occipital gyrus 19 36 −70 32 0.009
56  Precuneus 19 36 −66 42 0.009
56  Precuneus 7 34 −46 42 0.009

Retrieval of intention
3072 Inferior parietal lobule 40 −40 −40 58 0.022

Inferior parietal lobule 40 −48 −36 40 0.021
Inferior parietal lobule 40 −52 −34 50 0.011

3032 Inferior frontal gyrus 47 52 22 −8 0.031
Inferior frontal gyrus 45 46 24 −2 0.014

2832  Claustrum – −32 18 −6 0.032
960  Middle frontal gyrus 10 −38 56 2 0.019
944 Supramarginal 40 56 −52 38 0.015

Inferior parietal lobule 40 66 −34 38 0.014
904 Medial frontal gyrus 6 −2 22 44 0.016

Medial  frontal gyrus 6 8 20 47 0.019
864  Culmen (Cerebellum) – 22 −52 −22 0.023
696  Middle frontal gyrus 6 −24 4 54 0.010
768  Caudate – 16 6 8 0.017
664 Inferior parietal lobule 40 44 −42 50 0.016

Inferior parietal lobule 40 52 −36 48 0.010
544  Thalamus – −6 −12 −2 0.014
504  Middle frontal gyrus 8 38 28 44 0.018
416  Superior occipital gyrus 19 36 −70 32 0.015
400 Anterior cingulate gyrus 32 −2 36 24 0.013

Anterior cingulate gyrus 32 −6 30 30 0.012
384  Middle temporal gyrus 21 62 −38 −6 0.014
360  Middle frontal gyrus 10 −34 50 18 0.015
304  Precentral gyrus 9 −56 6 38 0.013
248  Posterior cingulate gyrus 23 2 −24 30 0.015
248  Precuneus 19 40 −66 −46 0.013
248  Middle frontal gyrus 6 30 −4 64 0.014
240  Cuneus 7 8 −68 38 0.012
232  Insula – 56 −18 20 0.014
216  Precentral gyrus 9 44 12 40 0.013
192  Insula − 50 14 10 0.013
192  Posterior cingulate gyrus 31 8 −42 36 0.013
192  Supramarginal gyrus 40 −58 −46 38 0.013
184  Superior frontal gyrus 10 28 54 −12 0.013
176  Anterior cingulate cortex 32 −20 40 20 0.012
168  Precentral gyrus 9 −40 2 28 0.013
160  Postcentral gyrus 3 32 −28 62 0.012
144  Superior frontal gyrus 10 42 56 10 0.011
144  Postcentral gyrus 3 −28 −32 50 0.012
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Table 2 (Continued)

Cluster size Brain regions Brodmann areas MNI  coordinates ALE extrema value

x y z

120 Thalamus – 10 −14 6 0.012
96  Cingulate gyrus 32 12 30 32 0.011
96  Postcentral gyrus 2 60 −20 44 0.011
80  Middle frontal gyrus 8 −40 28 44 0.011
72  Putamen – −14 4 4 0.011
72  Anterior cingulate cortex 24 −2 40 2 0.010
72  Caudate – −12 8 14 0.010
64  Globus pallidus – 10 4 −6 0.010
56  Precentral gyrus 44 −48 10 10 0.010

PFDR < 0.05, k > 50.

Fig. 1. Activations (red) and deactivations (blue) in intention maintenance phase: the Gateway Hypothesis. Maintaining an intention is associated with increase of activation
within  lateral aPFC regions (lateral BA 10) and with a decrease of activation within medial aPFC regions (medial BA 10). (For interpretation of the references to colour in this
figure  legend, the reader is referred to the web  version of the article.)

Fig. 2. Activations in maintenance (red) and retrieval phase (blue). Maintenance is mainly associated with activation within dorsal frontal and parietal regions, such as the
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LPFC  and the precuneus. Retrieval is mainly associated with activation with vent
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CC (BA 31/23) were found to be consistently activated. Foci of acti-
ations were shown in the insula (BA 13) and in the right middle
emporal gyrus (BA 21).

We decided to contrast the activations pattern between main-
enance and retrieval phases in order to find possible neural
issociations between them (see Table 3 and Fig. S2). The pre-
uneus (BA 7) showed increased activation during maintenance
hase compared to retrieval phase. By contrast, increased signal in
he retrieval phase versus maintenance phase was shown mainly in
he insula (BA 13), in the ventral PFC (BA 45, 47), and in the inferior
arietal regions (BA 40) (see Table 3).

.3. Testing the Gateway Hypothesis: activations and
eactivations during maintenance phase

In order to test the Gateway Hypothesis, we conducted an anal-
sis to define the loci of activation and deactivation specifically
uring the maintenance phase (see Fig. 1 and Table 4).

As previously described in Section 2.2, maintaining an inten-
ion was consistently associated with enhanced activation in lateral
egions of aPFC (BA 10) and in dorsal frontal and parietal regions
see Section 2.2 for more details).

The deactivation meta-analysis in maintenance phase was  con-
ucted on 66 foci from 9 experiments. The deactivation pattern
ncluded some regions of medial aPFC (BA 10), of dorsal ACC (BA
2) and ventral PCC (BA 23). Some regions located in the insula
BA 13), in the parietal (BA 7) and occipital lobes (BA 19, 17) were
hown deactivated (Table 4, Fig. 1).
ntal and parietal regions, such as the vPFC, insula and the inferior parietal lobule.
to the web version of the article.)

4. Discussion

There is increasing interest in the neural mechanisms that
underpin prospective remembering. Although PM is a multi-
componential function, the single imaging studies were focused on
detecting activations associated with only one, or some, of the PM
processing phases. Furthermore, the majority of the studies gave
greatest attention to the role of the aPFC in PM because of its close
link to Gateway Hypothesis (Burgess et al., 2007, 2011), leaving the
functional significance of the other regions still poorly explored.
Therefore, we  aimed at identifying the neural regions that are con-
sistently involved in each PM phase to have an overview of the
neural mechanisms that lead from encoding of an intention to its
execution. We  isolated three processing phases underlying PM –
encoding, maintaining and retrieving the intention – and we iden-
tified the brain areas that were found to be consistently activated
in each PM phase across the experiments. For each brain struc-
ture we  begin by discussing results concerning the maintenance
and retrieval phases, and then we proceeded discussing the results
on encoding. Though counterintuitive, we  chose this order because
(1) the majority of studies focused on maintenance and retrieval
phases, making the results from our meta-analysis more reliable
on these phases, and (2) the role of the areas involved in these
phases has been more clearly defined so they can provide a better
starting point for the discussion.
Furthermore, we  investigated the functional role of the aPFC,
with particular reference to the Gateway Hypothesis, and explored
the neural dissociation between ventral and dorsal frontoparietal
networks.
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Table  3
Contrasts between activations in maintenance and retrieval phases.

Cluster size (mm3) Brain regions Brodmann areas MNI coordinates ALE extrema value

x y z

Maintenance > retrieval
1072 Precuneus 7 1 −59 56 0.033

Precuneus 7 −8 −68 57 0.029

Retrieval > maintenance
2600 Inferior frontal gyrus 47 −37 18 −10 0.037

Claustrum – −30 17 −6 0.034
Claustrum – −35 12 −2 0.032

1992 Insula – 38 24 −6 0.037
Claustrum – 38 16 −6 0.034
Insula – 42 22 −6 0.032
Insula  – 40 20 −2 0.031
Putamen – 26 22 −4 0.030
Insula  – 32 20 −12 0.029
Putamen – 26 22 −8 0.029

352 Inferior parietal lobule 40 65 −31 37 0.034
Supramarginal gyrus 40 60 −44 38 0.024

96  Postcentral gyrus 1 61 −20 43 0.035

Puncorrected < 0.001, k > 50.

Table 4
Testing the Gateway Hypothesis: activations and deactivations in maintenance phase.

Cluster size (mm3) Brain regions Brodmann areas MNI  coordinates ALE extrema value

x y z

Increase of activation
2176 Precuneus 7 0 −60 54 0.012

Precuneus 7 −2 −62 48 0.012
Precuneus 7 −6 −74 52 0.011

896 Middle frontal gyrus 9 34 42 26 0.015
Middle frontal gyrus 9 36 38 34 0.011

856 Precuneus 19 −22 −72 38 0.014
Cuneus 19 −30 −76 34 0.010

728  Superior parietal lobule 7 −26 −56 66 0.016
688  Middle frontal gyrus 10 −32 48 14 0.014
680  Inferior parietal lobule 40 −46 −34 52 0.015
648  Inferior parietal lobule 40 48 −42 42 0.012
368  Superior frontal gyrus 6 0 20 50 0.012
312  Red nucleus – 0 −22 −4 0.010
312  Medial frontal gyrus 6 −8 0 60 0.010
288  Middle frontal gyrus 8 −38 30 40 0.010
272  Precentral gyrus 6 −32 −4 64 0.010
240  Precuneus 7 18 −64 60 0.010
112  Precuneus 19 −42 −74 44 0.008

80  Superior occipital gyrus 19 36 −70 32 0.009
56  Precuneus 19 36 −66 42 0.009

Decrease of activation
968 Medial frontal gyrus 10 −4 54 −6 0.015

Medial frontal gyrus 10 2 58 −12 0.008
712 Medial frontal gyrus 10 16 56 −2 0.013

Medial frontal gyrus 10 14 60 8 0.007
536 Precuneus 7 −20 −70 40 0.008

Cuneus 19 −20 −82 38
384  Anterior cingulate cortex 32 8 44 −2 0.012
336  Insula – −32 22 6 0.007
312  Anterior cingulate cortex 32 −8 34 −12 0.010
192  Middle temporal gyrus 21 −60 −6 10 0.009
144  Precentral gyrus 44 −50 4 8 0.009

96  Cuneus 17 −18 −86 12 0.008
80  Posterior cingulate cortex 29 6 −52 6 0.008
64  Anterior cingulate gyrus 32 12 16 36 0.008
56  Superior temporal gyrus 22 −54 −10 −6 0.008
56  Middle temporal gyrus 39 −44 −68 30 0.008

PFDR < 0.05, k > 50.



3 iobehavioral Reviews 52 (2015) 21–37

a
p
d
g
m

4

n
c
p
i
d
p
2
s
a
e
t
T
t
c
i
s
w
i
i
t
2
S
c
p
m
W

t
i
t
d
a
i
2
e
‘
d
m
t
m
a
a
e
t
t
r
t
t

t
v
a
i
p
I
c

Fig. 3. Neural dissociation between maintenance and retrieval phases. Red dots
represent centre of mass for activity related to intention maintenance. Blue dots
represent centre of mass for activity related to intention retrieval. Note: dPC, dorsal
parietal cortex; vPC, ventral parietal cortex; PCC, posterior cingulate cortex; ACC,
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Finally, we proposed a new model, the AtoDI model, to
ccount for the neural activation patterns found in the distinct PM
hases, and to provide a cohesive, although admittedly speculative,
escription of the functional role of the brain regions involved, inte-
rating our interpretations with the predictions postulated by the
ultiprocess framework (McDaniel and Einstein, 2007).

.1. The role of aPFC regions in PM

The present meta-analysis confirmed that intention mainte-
ance was consistently associated with lateral BA 10 activation
oupled with medial BA10 deactivation (Fig. 1). This finding sup-
orts the Gateway Hypothesis, according to which the aPFC is

nvolved in the biasing of attention between external stimuli (e.g.,
etecting the PM cue amid ongoing stimuli) and internal thought
rocesses (i.e., maintaining the intention in mind) (Burgess et al.,
007, 2011). More specifically, medial aPFC would be engaged in
upporting SO attending whereas lateral aPFC would mediate SI
ttending (Burgess et al., 2007). A recent study tested this hypoth-
sis directly within the PM context, by manipulating the salience of
he PM cue and the memory load of PM task (Barban et al., 2014).
he findings corroborated the Gateway Hypothesis, revealing that
he medial aPFC showed enhanced activity for highly salient PM
ues, which stress SO attending, whereas the lateral aPFC showed
ncreased activity especially for high memory load, which empha-
izes SI attending. As such, the pattern of activation/deactivation
ithin aPFC regions would allow individuals both to maintain the

ntentions actively in mind when they are simultaneously engaged
n an ongoing task, and to monitor for the presence of the PM cue in
he environment (e.g., Burgess et al., 2001, 2003; den Ouden et al.,
005; Gilbert et al., 2009; Okuda et al., 2011; Reynolds et al., 2009;
imons et al., 2006). This result is also in line with electrophysiologi-
al studies that showed sustained modulations of the event-related
otentials (ERPs) over prefrontal sites associated with strategic
onitoring processes (e.g., Cona et al., 2012a,b; Knight et al., 2010;
est et al., 2011).
Nevertheless, the Gateway Hypothesis did not clearly specify

he functional role of the aPFC in the other PM phases. Moreover, it
s still unclear whether the aPFC represents information regarding
he content of future intentions. A number of MVPA studies on
elayed intentions suggested indeed that the medial and lateral
PFC regions play a key role in encoding the specific content of the
ntentions (Haynes et al., 2007; Momennejad and Haynes, 2012,
013; but see Gilbert, 2011). More specifically, distinct aPFC regions
ncode specific information about intentions (e.g., the ‘what’ and

when’ components of delayed intentions) and are involved during
istinct phases of PM (Momennejad and Haynes, 2012). The present
eta-analysis seems to support this role for the aPFC by revealing

hat the involvement of the aPFC regions was not restricted to the
aintenance of intention but was involved also in the encoding

nd retrieval phases. This would lead to the suggestion that the
PFC may  have a role not only in maintaining intentions, but also in
ncoding the content of intentions. Moreover, in agreement with
he findings by Momennejad and Haynes’ study (2012), the ven-
rolateral aPFC regions were found to be involved especially in the
etrieval phase so, as proposed by the authors, they might represent
he ‘what’ content of the intentions, which needs to be retrieved in
his phase.

Even though a MVPA study did not find aPFC involvement in
he encoding phase (Gilbert, 2011), considering the evidence pro-
ided by other MVPA studies regarding the functional role that the
PFC has in encoding the content of intentions, it was  not surpris-

ng to have observed activation of aPFC regions also in the encoding
hase (Haynes et al., 2007; Momennejad and Haynes, 2012, 2013).

n particular, we  found activation of the left aPFC. This finding is
onsistent with the study by Poppenk et al. (2010) who  showed
anterior cingulate cortex; aPFC, anterior prefrontal cortex; vPFC, ventral prefrontal
cortex; dlPFC, dorsolateral prefrontal cortex. (For interpretation of the references to
colour in this figure legend, the reader is referred to the web version of the article.)

that activity in the lateral aPFC regions of the left hemisphere was
predictive of the subsequent success in accomplishing PM inten-
tion. Other studies also demonstrated that left aPFC is associated
with the generation of future events (Addis et al., 2007) and with
episodic memory encoding (Habib et al., 2003; Kapur et al., 1994).
Driven by the present result, we  suggest that PFC regions might
subserve the organization of input and output in order to create a
representation of the intention and, as proposed by previous stud-
ies, an association between the PM cue and the to-be-performed
action (McDaniel and Einstein, 2000; Moscovitch, 1994).

4.2. Dissociation between dorsal and ventral frontoparietal
networks in PM processes

In the present study, we found a dissociation within the front-
oparietal networks when considering maintenance and retrieval
phases (see Figs. 2 and 3). More specifically, concerning the parietal
regions, maintaining intention was  associated with more activation
in dorsal parietal cortex (dPC) regions, such as the superior pari-
etal lobule and precuneus regions (BA 7, 19) (Fig. 2). Retrieval of
intentions was  instead related to activity in ventral parietal cortex
(vPC) regions, especially in the inferior parietal lobule and supra-
marginal gyrus (BA 40) (Fig. 2). Furthermore, when contrasting the
pattern of activation between these two phases, increased activity
in the precuneus (BA 7) was  shown during maintenance relative
to retrieval phases (Fig. S2). By contrast, increased activity in the
inferior parietal lobule (BA 40) was found in the retrieval phase
compared to maintenance phase (Fig. S2). To explain these results,
it is useful to introduce two  prominent models, developed in the
context of two different cognitive domains, which are relevant for
our concerns. In the attention domain, the ‘dual-attention’ model
posited that dorsal and ventral parietal regions are components

of two separate, yet interacting, frontoparietal attentional systems
(Corbetta and Shulman, 2002). The superior attentional system,
which involves dPC regions and dorsal frontal regions, is considered
to mediate the allocation of top-down and goal-directed attention
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o relevant stimuli of the environment. The inferior attentional
ystem, which involves vPC regions together with ventral frontal
egions, is thought to mediate the bottom-up capture of attention
y the environmental stimuli (Corbetta and Shulman, 2002). Later,
his dissociation was extended to the episodic memory domain
y the AtoM model (Cabeza et al., 2008; Ciaramelli et al., 2010).
ccording to this model, activity in dPC would be associated with
aintenance of retrieval goals and mediates top-down and goal-

irected attention to memory contents. On the other hand, vPC
ctivity would support the bottom-up capture of attention by mem-
ry contents when a match is detected between information that
as studied and retrieved. The functional dissociation found in the
resent study seems to be consistent with the above-presented
odels. During the maintenance phase, indeed, strategic moni-

oring is usually1 engaged to allocate top-down attention to the
ngoing stimuli for checking the PM cue occurrence and to direct
ttention towards the intention so as to keep it actively in mind
nd refreshed (Guynn, 2003; Smith and Bayen, 2004; Scullin et al.,
013). These processes resemble, respectively, the allocation of
op-down attention towards both the environment (Corbetta and
hulman, 2002) and the goal states maintained in memory (Cabeza
t al., 2008; Ciaramelli et al., 2010). Consistent with these mod-
ls, and in agreement with recent neuroimaging studies on PM,  we
roposed that such strategic monitoring processes would be medi-
ted mainly by dPC regions (Beck et al., 2014; Barban et al., 2014;
cDaniel et al., 2013). In the retrieval phase, bottom-up attention

s captured externally by the PM cue, which reflexively triggers
he allocation of attention towards its representation stored in

emory, as well as towards its associated intention (McDaniel and
cullin, 2010; Moscovitch 1994; Scullin et al., 2013). These pro-
esses underlying spontaneous retrieval qualitatively parallel the
rocesses described by the ‘dual-attention’ view and the ‘AtoM’
odel, and might be mediated by vPC activity, as proposed by

ecent studies in PM field (Beck et al., 2014; Barban et al., 2014;
cDaniel et al., 2013; Rusted et al., 2011). More specifically, in line
ith the AtoM model, the vPC would be engaged in bottom-up allo-

ating attention towards internally generated representations of
M cue and intention (Cabeza, 2008; Cabeza et al., 2012; Ciaramelli
t al., 2010; Rusted et al., 2011; Wagner et al., 2005). This result
s also supported by a TMS  study, which showed that stimulation
f the left inferior parietal lobule interfered selectively with the
etrieval of intention (slowing down the execution of the intended
ction) whereas did not affect the maintenance (Bisiacchi et al.,
011).

As such, prospective remembering seems to be a bridge between
he attentional and memory domains, given that it requires to
alance the attentional resources between the external stimuli
nd the intention-related contents stored in memory. One might
onder whether there is an overlap or a separation between pari-

tal regions involved in the allocation of attention to external PM
timuli and to internal intention-related contents. Nevertheless,
ince this meta-analysis found large activations within parietal
egions, it is difficult to answer this question, which is still a matter
f debate also in other fields of cognitive neuroscience (cf. Cabeza
t al., 2011; Sestieri et al., 2010).

A dorsal–ventral dissociation was found also within frontal
egions. In fact, we found that the maintenance phase was  asso-
iated with activation mainly of dorsal frontal regions, including

he DLPFC (BA 9), the pre-SMA (BA 6) and the FEF (BA 8), whereas
he retrieval phase was associated with activation of ventrolateral
refrontal regions (BA 45, 47), which would elicit the bottom-up

1 We state ‘usually’ because these controlled and strategic processes are not
equired in all PM circumstances as intentions might also be retrieved spontaneously
see  Einstein and McDaniel, 2005).
avioral Reviews 52 (2015) 21–37 31

activation of intention representation in memory (Momennejad
and Haynes, 2012). These observations also corroborate the find-
ings of recent PM studies that borrowed the explanations provided
by dual-attention and the AtoM models and proposed that strategic
monitoring processes are accomplished mainly by dorsal frontopa-
rietal regions (Beck et al., 2014; Gonneaud et al., 2014; McDaniel
et al., 2013; Oksanen et al., 2014). More specifically, dorsal frontal
regions would generate and maintain endogenous information
based on current goals (i.e., intention in the case of PM task) and
would send out top-down signals that modulate the processing of
relevant stimulus features in sensory cortex (e.g., Beck et al., 2014;
Corbetta et al., 2000, 2008; McDaniel et al., 2013). In line with this,
a TMS  study found that the stimulation of the right DLPFC impaired
maintaining of PM intentions (Bisiacchi et al., 2011). Finally, a
study by Lau and collaborators (2004) found that, when individ-
uals attended to their intentions, there was an increased activity in
the right dorsal prefrontal regions, in the left intraparietal cortex
and in pre-SMA. Thus they suggested that such areas are involved
in the attention to intentions.

In the encoding phase, we  found activation in some frontal (BA
10) and vPC regions (BA 40). The evidence of an involvement of
vPC in both the retrieval and encoding phases corroborated the
findings by Gilbert’s study (2012), which showed voxelwise simi-
larity in activity patterns of the parietal lobule between encoding
and retrieval phases, and demonstrated that such a similarity was
greater for successful than unsuccessful PM cues. We  extended the
AtoM hypothesis for the role of the vPC to the encoding phase, sug-
gesting that the vPC would support the allocation of attention both
externally, to process the to-be-encoded PM cue, and internally, to
form the intention, likely in cooperation with the left PFC areas,
which would represent its content. However, given the small num-
ber of studies on PM encoding, this proposal remains speculative
and warrants further investigation.

To summarize, we propose that parietal regions are responsi-
ble for the allocation of attention towards the external stimuli and
to the content of intentions, represented by frontal regions. When
the PM cue is not present in the environment, as in the mainte-
nance phase, and if it is not easy to detect, the attentional operations
need to be top-down managed and would involve mainly the dor-
sal frontoparietal regions (Fig. 3). When the PM cue occurs in the
environment, and it is easy to detect, it would boost a bottom-up
capture of attention, mediated by ventral parietal regions, which
would then be redirected internally towards the intention content,
provided by lateral and ventrolateral frontal regions (Fig. 3).

4.3. Other brain regions involved in PM

The current meta-analysis revealed the consistent involvement
of the cingulate and insular cortices in PM processes. The cingulate
cortex is a structurally and functionally heterogeneous area, and
is subdivided in the anterior cingulate cortex (ACC) and the poste-
rior cingulate cortex (PCC), which belong to distinct networks and
subserve distinct processes.

ACC typically co-activates with lateral PFC regions and with
posterior parietal cortex, forming the so-called “Cognitive Control
Network” (Burgess et al., 2001; Cabeza et al., 2003; Coull et al.,
1996; Duncan and Owen, 2000; Gilbert et al., 2010; Margulies et al.,
2007; Miller and Cohen, 2001). Broadly, the ACC (BA 24/32) is
considered to be responsible for detecting conflict when a stim-
ulus activates two  competing processes. Such conflict signal leads
to an enhancement of the top-down control in the DLPFC that is
required for the maintenance of task goals (e.g., Barch et al., 2001;

Botvinick et al., 2001, 2004; Shenhav et al., 2013). The present meta-
analysis showed ACC activation in the retrieval phase. This seems
to support the functional significance for ACC as related to con-
flict monitoring and cognitive control. Indeed, when the PM cue
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ccurs in the environment, individuals might activate both PM-  and
ngoing-related instructions, thus they would need to orchestrate
nd coordinate such competing goals. As also proposed by recent
tudies on PM (Halahalli et al., 2014; Okuda et al., 2011), ACC might
ignal the competition between PM and ongoing task rules to lat-
ral PFC regions, which, based on this signal, would exert top-down
ontrol over the other regions supporting adjustment of attention
etween ongoing- and PM-related rules and responses.

The PCC is the core region of the Default Network, a system
f brain areas that are involved when the mind is not engaged
n goal-directed tasks (Buckner et al., 2008; Raichle et al., 2001).
he PCC has high structural connectivity to many brain regions
Hagmann et al., 2008), including those in the frontoparietal Cog-
itive Control Network (Leech et al., 2011, 2012; Smallwood et al.,
012). One interpretation of the role of PCC is that it subserves

nternally directed thoughts (Buckner et al., 2008), such as mem-
ry recollection and autobiographical memory retrieval (Svoboda
t al., 2006). It has been also proposed that PCC is implied in the
egulation of the focus of attention between external and internal
nformation (Hampson et al., 2006; Gilbert et al., 2007; Pearson
t al., 2011). Indeed the PCC was shown to interplay with front-
parietal networks to manage the balance between externally
nd internally directed cognition. In the current study we found
ncreased activity in the PCC (BA 23, 31), specifically during the
ncoding and retrieval phase. Among the PM phases, these are the
ost related to retrospective memory. Both require attention to

e shifted from external stimuli towards internal thoughts, respec-
ively, to encode the intention or to retrieve it from memory. We
roposed that the PCC might cooperate with parietal regions to
hift attention from the external PM cue to the internal to-be-
ncoded or to-be-retrieved intention. This hypothesis is also based
n recent evidence from the PM field, suggesting a role for the PCC
n processing intentions (e.g., Beck et al., 2014; den Ouden et al.,
005).

A brain structure that was found to be co-activated consistently
ith the cingulate cortices is the insula (e.g., Leech and Sharp, 2014;
enon and Uddin, 2010; Seeley et al., 2007). Together with the ACC,

he insula forms the “Salience Network”, which is thought to serve
he detection of the most relevant (internal or external) stimuli in
rder to guide thoughts and behaviour (Seeley et al., 2007). In line
ith this view, in the present meta-analysis, the retrieval phase
as associated with increased activity in the insular regions. It

s noteworthy that the insula was shown to be one of the most
trongly activated regions in the retrieval phase (when contrasted
ith the maintenance phase) (see Table 3 and Fig. S2 in Supplemen-

ary Material). This finding suggests that the insula might function
n the bottom-up detection of PM cues. When the PM cue occurs in
he environment, the insula would provide a selective processing
mplification of such a relevant and salient event, and would trig-
er an alert signal to the ACC and to the PCC (Leech and Sharp, 2014;
enon and Uddin, 2010). Given its connections with cingulate

egions, the insula functions as an interface between large-scale
rain networks, such as the Cognitive Control Network and the
efault Network, and has a role in coordinating between atten-

ional control signals and the internally oriented processing (Deen
t al., 2011; Uddin et al., 2014). Such an interpretation has been
xtended to the PM context by Halahalli and collaborators (2014).
he authors proposed, however, that the anterior insula is uniquely
nvolved in endogenous-cue PM tasks requiring incremental updat-
ng of working memory. The evidence of insula activity from our

eta-analysis, which included studies using both exogenous- and
ndogenous-cue PM tasks, seems to contradict this statement,

onfirming instead the critical role of this region for detecting
he presence of relevant stimuli, as the PM cues, and accordingly
nforming the connected regions about the presence of such infor-

ation in the external environment or internal thoughts.
avioral Reviews 52 (2015) 21–37

It is somehow surprising that we  did not find consistent
activations in medial temporal lobe (MTL) regions, such as hip-
pocampal and parahippocampal areas, given their well-established
role in retrospective memory (see Moscovitch et al., 2005 for a
review). The involvement of such regions in PM is indeed still con-
troversial, with some studies reporting activations in these areas
(e.g., Okuda et al., 1998; Beck et al., 2014) and others not (e.g.,
McDaniel et al., 2013). Since MTL  regions are considered to under-
pin spontaneous retrieval of intentions, they are recruited only in
particular tasks, as in focal tasks (Beck et al., 2014; Gordon et al.,
2011). This would explain the lack of consistent MTL  activation
in our meta-analysis, which included many studies using nonfo-
cal PM tasks. Another possibility is that MTL  areas are relatively
small, such that the criterion used to identify only a reliable pat-
tern of activations (i.e., number of voxels > 50) might have excluded
these areas. Alternatively, it is possible that the hippocampus is not
needed to maintain PM cues, and retrieve information, on these
laboratory-based PM tasks, any more than it is needed to maintain
‘experimental set’ in any memory task.

4.4. Putting the pieces of PM puzzle together: the ‘Attention to
Delayed Intention’ (AtoDI) model

To conclude, we  would like to suggest an integrated interpre-
tation of the current results. This has to be considered only an
initial attempt to provide a comprehensive overview of the func-
tional contribution of the brain structures involved in the distinct
PM phases, and a hypothesis of their interactions. Hence, we  pro-
pose the “Attention to Delayed Intention” (AtoDI) model on the role
of distinct networks, and especially of frontoparietal networks, in
prospective remembering. Though AtoDI is speculative and relies
in some cases on reverse inference, as such models do, we,  nonethe-
less, believe it is a useful, testable model for integrating the material
and guiding future research. This model is meant to be a com-
bination and an extension of the ‘dual-attention’ (Corbetta and
Shulman, 2002) and the AtoM (Ciaramelli et al., 2010) models.
Based on the studies reviewed in this study, Fig. 4 illustrates the
specific brain areas that are involved in the three PM phases.

In the encoding phase (Fig. 4, upper diagram), the perception
of the to-be-encoded PM cue would trigger a bottom-up capture
of attention, mediated by the activity in vPC, which seems to be
responsible for the allocation of attention not only towards such
external stimulus but also towards its representation in mem-
ory and its associated intention (Corbetta and Shulman, 2002;
Ciaramelli et al., 2010). Moreover, the shift of attention from the
external PM cue to the internal corresponding content in mem-
ory might be mediated by the PCC (Gilbert et al., 2007; Pearson
et al., 2011). The information about intention would be provided
by the left aPFC, which was suggested to encode the content of
the intention itself (Momennejad and Haynes, 2012, 2013). Finally,
somatosensory areas located in the postcentral gyrus would con-
tribute to the encoding of the actions for later execution (Eschen
et al., 2007).

In the maintenance phase (Fig. 4, middle diagram), individuals
are engaged in an ongoing activity while simultaneously they have
to keep the PM intention in mind and, in some circumstances, to
actively monitor for the PM cue occurring amid ongoing stimuli.
The balance between processing of ongoing-related and PM-related
information would be mediated by deactivation of medial aPFC
regions (associated with SO processing) and activation of lateral
aPFC regions (associated with SI processing), as proposed by the
Gateway Hypothesis (Burgess et al., 2007). The aPFC is connected

to the dorsal frontoparietal network, which would exert top-down
and goal-directed attention internally, to actively maintain the PM
intention and, based on this PM goal, externally, to monitor for the
presence of the corresponding PM cue (see also Fig. 3). This set of
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ig. 4. Graphic illustration of the Attention to Delayed Intention (AtoDI) model for 

ortex;  vPC, ventral parietal cortex; PCC, posterior cingulate cortex; ACC, anterior
orsal  frontal cortex; SMA, supplementary motor area; S1, primary somatosensory

rocesses, underpinned by the dorsofrontal network, would con-
titute strategic monitoring (Beck et al., 2014), as will be explained

n Section 4.5.

In the retrieval phase (Fig. 4, lower diagram), when the PM cue
ccurs, the presence of this relevant stimulus would be detected by
he insula, which is connected to both the anterior and the posterior
ases of encoding, maintenance and retrieval of intention. Note: dPC, dorsal parietal
late cortex; aPFC, anterior prefrontal cortex; vPFC, ventral prefrontal cortex; dFC,
MTL, medial temporal lobe.

cingulate cortices. The ACC might be responsible for the detection
of the conflict between the activation of two distinct task goals

– the goal for the ongoing task and the goal for the PM task –
and would inform the lateral aPFC regions, which would regulate
processing of ongoing information in favour of PM-related informa-
tion. The PCC, together with ventral frontoparietal regions, would
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upport the bottom-up attention processes captured externally by
he PM cue, and shifted internally, towards the internal represen-
ation of the PM cue and the intention stored in memory. Finally,
he pre-SMA and SMA, in conjunction with the somatosensory
egions providing the information processed during the encoding
hase, would implement the corresponding action. Thus, the inten-
ion scheme would be translated from a more abstract level to a

ore concrete and action-related level by means of the passage
f information processing from anterior to more posterior frontal
egions (Momennejad and Haynes, 2013). Nevertheless, there is
till a debate about which brain regions represent the content of
ntentions, with some studies showing that such a role is played

ainly by the aPFC (e.g., Haynes et al., 2007; Momennejad and
aynes, 2012, 2013), and others showing that it is played by poste-

ior brain regions (Gilbert, 2011). The AtoDI model cannot rule out
ertainly either of these two alternatives. One of the most plausible
ypotheses, however, is that the neural locus of intention encod-

ng might depend on the nature of the intention and the type of
he task, as suggested by all the above-mentioned studies. Further-

ore, because it is still not clear what is the role of the MTL regions
n PM, as described in Section 4.3, we added a “question mark” on
he MTL  box in the diagram we presented (Fig. 4).

Given the sparse evidence provided by the existing literature on
his topic so far, it is important to highlight the speculative nature
f the interpretations developed in the AtoDI model, which should
e treated with caution. The AtoDI model should instead be meant
s a good starting point to encourage future studies to directly test
he hypotheses formulated in this model.

.5. The AtoDI model as the neural counterpart of the
ultiprocess framework

The neural mechanisms predicted by the AtoDI model appear to
e suitable candidate for mediating the cognitive processes pro-
osed by the multiprocess framework (McDaniel and Einstein,
007). In this regard, strategic monitoring would be supported
y the dorsal frontoparietal network, which is involved in the
llocation of top-down monitoring attentional resources to the
nvironment (i.e., target checking process), as well as the alloca-
ion of memory resources to maintain the intention active in mind
i.e., retrieval mode) (see also Beck et al., 2014, for a similar inter-
retation). Moreover, according to the multiprocess framework, a
umber of different processes seem to contribute to spontaneous
etrieval. One of these is the discrepancy plus search process, where
oticing a discrepancy in the processing fluency of the PM cue rel-
tive to other stimuli in the context leads to a search of memory
or the corresponding trace that origins this discrepancy. Accord-
ng to our model, such process would be mediated by the ventral
rontoparietal network that, in cooperation with the PCC, under-
ins and shifts the bottom-up attention from the external PM cue
owards the internal memory, to search for corresponding stored
race. Moreover, spontaneous retrieval relies on an alert process
ccurring with relevant or distinctive PM cues, which stimulate
urther processing of their significance. The insula seems to be the
est candidate for supporting the alert process, given its key role

n detecting salient stimuli in the environment. Finally, sponta-
eous retrieval is based on a reflexive associative process, in which
rocessing of the PM cue reflexively leads to retrieval of the linked

ntention (Moscovitch, 1994). The association between PM cue and
ntention is encoded by the cooperation between vPC regions and
he lateral aPFC regions. In the retrieval phase, this association
eads to a reflexive retrieval of the intention when the PM cue

ccurs. Thus, the vPC regions and the lateral aPFC regions would
e re-activated. This is in line with a recent hypothesis stating that
uccessful realization of intended action may  be related to rein-
tatement of encoding context at the time of retrieval (Gilbert et al.,
avioral Reviews 52 (2015) 21–37

2012). The MTL  regions might contribute to activate reflexively
the intention as well. Nevertheless, as described in the previous
paragraph, we did not find a consistent activation in these areas.

The multiprocess framework states that the relative contribu-
tion of strategic monitoring and spontaneous retrieval processes
depends on a multitude of factors including, for example, focality
and salience of the PM cue, load and emphasis of the PM and ongo-
ing tasks, and individual differences (McDaniel and Einstein, 2000;
Einstein et al., 2005; Scullin et al., 2013).

McDaniel et al.’s study (2013) explored the neural underpin-
nings of focal and nonfocal tasks, providing results that might
support the AtoDI model. Indeed, the authors found that two dis-
tinct routes subserve prospective remembering.

One route involves transient activity in vPC and ventral brain
regions (as insula and cingulate cortex) and it was suggested to
mediate bottom-up processes, such as the capture of attention by
the PM cue detection and spontaneous retrieval. This route was
evidenced during the retrieval phase, especially when a focal cue
occurred.

The other route involves activity mainly in dorsal network areas,
such as DLPFC, FEF and superior parietal lobe, and is interpreted to
be engaged in top-down monitoring processes. This route involves
a sustained activation pattern during the maintenance phase and
was active only for nonfocal PM cues, which typically require top-
down attentional and memory processes to be recognized as PM
cues (Cona et al., 2014; Scullin et al., 2010).

The effects of salience of PM cue on the neural mechanisms
remain less clear since the only neuroimaging study that directly
explored its influence focused on the role of aPFC regions (Barban
et al., 2014; see Section 4.1). On the basis of the AtoDI model and
the Multiprocess view, we predict that PM tasks with salient cues,
boosting spontaneous retrieval, would be mediated mainly by tran-
sient activation in insula and ventral frontoparietal network and
would be less likely to implicate the recruitment of dorsal front-
oparietal regions in the maintenance phase. Notably, since insula
belongs to the salience network, which is related to detection of
salient events and bottom-up capture of attention, it might be par-
ticularly sensitive to salience of the PM cue. Our prediction seems
to be supported by the findings by Simons and collaborators (2006),
who showed greater activation in the anterior insula (BA13/47)
when the PM cue was  easy to identify relative to when it was not.
On the other hand, nonsalient and less distinctive PM cues, imply-
ing a higher involvement of strategic monitoring to be detected,
would lead to sustained activation of dorsal frontoparietal regions
throughout the task.

The extent to which strategic monitoring is recruited depends
also on the load of both the PM and ongoing tasks. Based on the
AtoDI model, we  hypothesize that increasing the load of PM task
(placing higher demands on intention retrieval and/or on cue iden-
tification) would result in greater recruitment of regions in dorsal
frontoparietal and cognitive control networks, since it would imply
an increase of attentional and controlled resources (Simons et al.,
2006). This hypothesis is also driven by electrophysiological data,
which showed that the addition of a prospective memory load was
associated with sustained activity over the occipital–parietal and
frontal regions (West et al., 2006). A similar pattern of dorsal front-
oparietal recruitment might be expected also when the emphasis
given to the PM task is high. Nevertheless, it needs to take into
account the cognitive demands required to accomplish the ongoing
task. Indeed, if the ongoing task is highly demanding, it would pre-
vent individuals to be fully engaged in strategic monitoring, with
the result that dorsal frontoparietal and cognitive control regions

would be less involved. In line with our prediction, Momennejad
and Haynes (2013) found that dorsal frontal and parietal regions
were recruited to accomplish PM intentions specifically when the
ongoing task load was low. By contrast, when the ongoing task
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oad is high, individuals might be more likely to rely upon sponta-
eous processes (West et al., 2006) and, in turn, upon the reactive
ransient activity of insula/ventral frontoparietal network.

Inter-individual differences in monitoring were also observed
Einstein et al., 2005). It was recently shown that some indi-
iduals tend to engage strategic monitoring even when it is not
trictly necessary for the PM task, and this was found to be asso-
iated with sustained modulations of the ERPs over frontal and
arietal regions (Cona et al., 2014). In this regard, we expect
igh-monitoring individuals to rely mainly upon sustained activ-

ty of dorsal frontoparietal network during the maintenance phase,
hereas low-monitoring individuals would rely mainly upon tran-

ient activity in ventral frontoparietal network and ventral brain
egions (e.g., insula) at retrieval.

It is important to underline, however, that at this point the pre-
ictions derived from the AtoDI model are still speculative, and
eed to be tested by future studies.

.6. Missing pieces of PM puzzle: limitations and future directions

The present study sought to provide a complete overview of the
eural networks involved in the distinct PM phases. Nevertheless,
ecause of the low number of studies that focused on encoding
hase, conclusions about the functional contribution of the brain
reas activated during this PM phase had to be qualified.

Recent interest and debate in the PM field concerns the role of
ultiple factors, such as focality, valence and salience of the PM

ue, or task load, on modulating the neurocognitive mechanisms in
M tasks (e.g., Barban et al., 2014; Cona et al., 2014, 2015; McDaniel
t al., 2013; Momennejad and Haynes, 2013). In the present study
e did not manipulate directly these factors to explore their impact

n brain mechanisms. Thus, future studies might be useful to better
larify this issue. Likewise, it is plausible to suppose that time-based
nd event-based PM tasks share some neurocognitive mechanisms
ut differ for others, as revealed by several studies (Cona et al.,
012a; Gonneaud et al., 2014). Nevertheless, the small number of

maging studies on time-based PM tasks did not allow us to perform
 reliable comparison between the two types of PM tasks.

In proposing the AtoDI model, we tried to provide an account
f the functional meaning of the brain regions that are involved
n each PM phase, and a hypothesis of their interactions to accom-
lish delayed intentions. Some of the speculations embedded in the
odel, and the predictions derived from it, are based on the results

f studies that have explored other cognitive domains. Thus, a more
irect investigation of the role of such brain areas in PM processes

s needed. Moreover, further studies of connectivity are required to
etter define how these regions are connected, and to specify the
irection of their interaction.

Another limitation is that we could not include all the existing
euroimaging studies on PM.  Indeed, some of them (e.g., Reynolds
t al., 2009) gave preference in their analysis to a priori ROIs by
sing more lenient threshold for these regions, which would tend
o increase the representation of these regions in the ALE analysis,
hereby biasing the results. This is the reason that these stud-
es were not included, and this necessarily limited the number of
tudies that were included in the present meta-analysis. A further
otential limitation includes publication biases such as the file-
rawer problem (tendency for null findings not to be published),
hich is unavoidable. However, even if such studies were avail-

ble, ALE methods would not permit studies with null results to be
ncluded. The ALE methods also make some simplifying assump-
ions that may  affect the relative influence of individual activations

nd individual studies. All the activation maxima above the signifi-
ance threshold adopted in a particular study are given equivalent
eight in the analysis, so that variations in activation intensity

re not be accounted for. Likewise, studies with greater number
avioral Reviews 52 (2015) 21–37 35

of activation maxima will contribute more to the ALE map  than
studies with fewer maxima.

These limitations aside, the present review and meta-analysis,
and the AtoDI model we proposed, offer the first integrative
explanation of the neural mechanisms recruited for prospective
remembering. In fact, the AtoDI model sheds new light on the func-
tional contribution of brain structures other than the aPFC and
provides a more complete description of the multiple networks
involved in the distinct PM phases. It is noteworthy that the AtoDI
model might have possible translational clinical applications in
patients with PM problems. It could also be considered an initial
step for the study of premeditation and intention, with possible
applications in forensic practice as well.

Acknowledgments

This study was  supported by the Bial Foundation Research Grant
84/12 to P.B. and NSERC of Canada grant to M.M.

Appendix A. Supplementary data

Supplementary data associated with this article can be found,
in the online version, at http://dx.doi.org/10.1016/j.neubiorev.
2015.02.007.

References

Addis, D.R., Wong, A.T., Schacter, D.L., 2007. Remembering the past and imagining
the future: common and distinct neural substrates during event construction
and elaboration. Neuropsychologia 45, 1363–1377.

Barch, D.M., Braver, T.S., Akbudak, E., Conturo, T., Ollinger, J., Snyder, A., 2001. Ante-
rior cingulate cortex and response conflict: effects of response modality and
processing domain. Cereb. Cortex 11, 837–848.

Barban, F., Carlesimo, G.A., Macaluso, E., Caltagirone, C., Costa, A., 2014. Functional
interplay between stimulus-oriented and stimulus-independent attending dur-
ing  a prospective memory task. Neuropsychologia 53, 203–212.

Beck, S.M., Ruge, H., Walser, M.,  Goschke, T., 2014. The functional neuroanatomy
of  spontaneous retrieval and strategic monitoring of delayed intentions. Neu-
ropsychologia 52, 37–50.

Benoit, R.G., Gilbert, S.J., Frith, C.D., Burgess, P.W., 2011. Rostral prefrontal cortex and
the  focus of attention in prospective memory. Cereb. Cortex 22 (8), 1876–1886.

Bisiacchi, P.S., Cona, G., Schiff, S., Basso, D., 2011. Modulation of a fronto-parietal
network in event-based prospective memory: an rTMS study. Neuropsychologia
49 (8), 2225–2232.

Botvinick, M.M., Braver, T.S., Barch, D.M., Carter, C.S., Cohen, J.D., 2001. Conflict
monitoring and cognitive control. Psychol. Rev. 108, 624–652.

Botvinick, M.M.,  Cohen, J.D., Carter, C.S., 2004. Conflict monitoring and anterior
cingulate cortex: an update. Trends Cogn. Sci. 8, 539–546.

Brandimonte, M.,  Einstein, G.O., McDaniel, M.A., 1996. Prospective Memory: Theory
and  Applications. Lawrence Erlbaum Associates Inc., Mahwah, NJ.

Buckner, R.L., Andrews-Hanna, J.R., Schacter, D.L., 2008. The brain’s default network:
anatomy, function, and relevance to disease. Ann. N. Y. Acad. Sci. 1124, 1–38.

Burgess, P.W., Dumontheil, I., Gilbert, S.J., 2007. The gateway hypothesis of rostral
prefrontal cortex (area 10) function. Trends Cogn. Sci. 11 (7), 290–298.

Burgess, P.W., Gonen-Yaacovi, G., Volle, E., 2011. Functional neuroimaging stud-
ies of prospective memory: what have we learnt so far? Neuropsychologia 49,
2246–2257.

Burgess, P.W., Quayle, A., Frith, C.D., 2001. Brain regions involved in prospective
memory as determined by positron emission tomography. Neuropsychologia
39  (6), 545–555.

Burgess, P.W., Scott, S.K., Frith, C.D., 2003. The role of the rostral frontal cortex (area
10) in prospective memory: a lateral versus medial dissociation. Neuropsycholo-
gia  41, 906–918.

Burgess, P.W., Simons, J.S., Dumontheil, I., Gilbert, S.J., 2005. The gateway hypothesis
of  rostral PFC function. In: Duncan, J., Phillips, L., McLeod, P. (Eds.), Measuring the
Mind: Speed Control and Age. Oxford University Press, Oxford, UK, pp. 215–246.

Cabeza, R., 2008. Role of parietal regions in episodic memory retrieval: the dual
attentional processes hypothesis. Neuropsychologia 46 (7), 1813–1827.

Cabeza, R., Ciaramelli, E., Moscovitch, M.,  2012. Cognitive contributions of the ven-
tral parietal cortex: an integrative theoretical account. Trends Cogn. Sci. 16 (6),
338–352.
Cabeza, R., Ciaramelli, E., Olson, I.R., Moscovitch, M.,  2008. Parietal cortex and
episodic memory: an attentional account. Nat. Rev. Neurosci. 9 (8), 613–625.

Cabeza, R., Dolcos, F., Prince, S.E., Rice, H.J., Weissman, D.H., Nyberg, L., 2003.
Attention-related activity during episodic memory retrieval: a cross-function
fMRI study. Neuropsychologia 41, 390–399.

http://dx.doi.org/10.1016/j.neubiorev.2015.02.007
http://dx.doi.org/10.1016/j.neubiorev.2015.02.007
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0005
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0010
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0015
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0020
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0025
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0030
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0035
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0040
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0045
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0050
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0055
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0065
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0070
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0075
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0080
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0085
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0090
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0095
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0100


3 iobeh

C

C

C

C

C

C

C

C

C

C

D

d

D

E

E

E

E

E

E

G

G

G

G

G

G

G

G

G

G

G

H

6 G. Cona et al. / Neuroscience and B

abeza, R., Mazuz, Y.S., Stokes, J., Kragel, J.E., Woldorff, M.G., Ciaramelli, E., et al.,
2011. Overlapping parietal activity in memory and perception: evidence for the
attention to memory model. J. Cogn. Neurosci. 23 (11), 3209–3217.

iaramelli, E., Grady, C., Levine, B., Ween, J., Moscovitch, M.,  2010. Top-down
and bottom-up attention to memory are dissociated in posterior parietal
cortex: neuroimaging and neuropsychological evidence. J. Neurosci. 30 (14),
4943–4956.

ona, G., Arcara, G., Tarantino, V., Bisiacchi, P.S., 2012a. Electrophysiological cor-
relates of strategic monitoring in event-based and time-based prospective
memory. PLOS ONE 7 (2), e31659.

ona, G., Arcara, G., Tarantino, V., Bisiacchi, P.S., 2012b. Age-related differences in
the  neural correlates of remembering time-based intentions. Neuropsychologia
50 (11), 2692–2704.

ona, G., Bisiacchi, P.S., Moscovitch, M.,  2014. The effects of focal and non-focal
cues on the neural correlates of prospective memory: insights from ERPs. Cereb.
Cortex 24, 2630–2646.

ona, G., Kliegel, M.,  Bisiacchi, P.S., 2015. Differential effects of emotional cues on
components of prospective memory: an ERP study. Front. Hum. Neurosci. 9,
1–15.

orbetta, M.,  Kincade, J.M., Ollinger, J.M., McAvoy, M.P., Shulman, G.L., 2000. Volun-
tary orienting is dissociated from target detection in human posterior parietal
cortex. Nat. Neurosci. 3, 292–297.

orbetta, M., Patel, G., Shulman, G.L., 2008. The reorienting system of the human
brain: from environment to theory of mind. Neuron 58 (3), 306–324.

orbetta, M.,  Shulman, G.L., 2002. Control of goal-directed and stimulus-driven
attention in the brain. Nat. Rev. Neurosci. 3 (3), 201–215.

oull, J.T., Frith, C.D., Frackowiak, R.S.J., Grasby, P.M., 1996. A fronto-parietal network
for  rapid visual information processing: a PET study of sustained attention and
working memory. Neuropsychologia 34, 1085–1095.

een, B., Pitskel, N.B., Pelphrey, K.A., 2011. Three systems of insular functional
connec- tivity identified with cluster analysis. Cereb. Cortex 21, 1498–1506.

en Ouden, H.E.M., Frith, U., Frith, C., Blakemore, S.J., 2005. Thinking about intentions.
Neuroimage 28 (4), 787–796.

uncan, J., Owen, A.M., 2000. Common regions of the human frontal lobe recruited
by  diverse cognitive demands. Trends Neurosci. 23, 475–483.

ickhoff, S.B., Bzdok, D., Laird, A.R., Kurth, F., Fox, P.T., 2012. Activation likelihood
meta-analysis revisited. Neuroimage 59, 85–93.

ickhoff, S.B., Bzdok, D., Laird, A.R., Roski, C., Caspers, S., Zilles, K., Fox, P.T., 2011.
Co-activation patterns distinguish cortical modules, their connectivity and func-
tional differentiation. Neuroimage 57, 938–949.

ickhoff, S.B., Laird, A.R., Grefkes, C., Wang, L.E., Zilles, K., Fox, P.T., 2009. Coordinate
based activation likelihood estimation meta-analysis of neuroimaging data: a
random effects approach based on empirical estimates of spatial uncertainty.
Hum. Brain Mapp. 30, 2907–2926.

instein, G.O., McDaniel, M.A., 2005. Prospective memory: multiple retrieval pro-
cesses. Curr. Dir. Psychol. Sci. 14 (6), 286–290.

instein, G.O., McDaniel, M.A., Thomas, R., Mayfield, S., Shank, H., Morrisette, N.,
Breneiser, J., 2005. Multiple processes in prospective memory retrieval: factors
determining monitoring versus spontaneous retrieval. J. Exp. Psychol. Gen. 134
(3), 327–342.

schen, A., Freeman, J., Dietrich, T., Martin, M.,  Ellis, J., Martin, E., Kliegel, M., 2007.
Motor brain regions are involved in the encoding of delayed intentions: a fMRI
study. Int. J. Psychophysiol. 64 (3), 259–268.

ilbert, S.J., 2011. Decoding the content of delayed intentions. J. Neurosci. 31 (8),
2888–2894.

ilbert, S.J., Armbruster, D.J.N., Panagiotidi, M., 2012. Similarity between brain
activity at encoding and retrieval predicts successful realization of delayed
intentions. J. Cogn. Neurosci. 24 (1), 93–105.

ilbert, S.J., Dumontheil, I., Simons, J.S., Frith, C.D., Burgess, P.W., 2007. Comment on
“Wandering minds: the default network and stimulus-independent thought”.
Science 317 (43) (author reply 43).

ilbert, S.J., Frith, C.D., Burgess, P.W., 2005. Involvement of rostral prefrontal cortex
in  selection between stimulus-oriented and stimulus-independent thought. Eur.
J.  Neurosci. 21, 1423–1431.

ilbert, S.J., Gollwitzer, P.M., Cohen, A.L., Oettingen, G., Burgess, P.W., 2009. Sepa-
rable brain systems supporting cued versus self-initiated realization of delayed
intentions. J. Exp. Psychol. Learn. Mem.  Cogn. 35 (4), 905–915.

ilbert, S.J., Gonen-Yaacovi, G., Benoit, R.G., Volle, E., Burgess, P.W., 2010. Distinct
functional connectivity associated with lateral versus medial rostral prefrontal
cortex: a meta-analysis. Neuroimage 53 (4), 1359–1367.

ilbert, S.J., Spengler, S., Simons, J.S., Frith, C.D., Burgess, P.W., 2006a. Differential
functions of lateral and medial rostral prefrontal cortex (area 10) revealed by
brain–behavior correlations. Cereb. Cortex 16, 1783–1789.

ilbert, S.J., Spengler, S., Simons, J.S., Steele, J.D., Lawrie, S.M., Frith, C.D., et al.,
2006b. Functional specialization within rostral prefrontal cortex (area 10): a
meta-analysis. J. Cogn. Neurosci. 18 (6), 932–948.

onneaud, J., Rauchs, G., Groussard, M.,  Landeau, B., Mézenge, F., Sayette, V.,
Eustache, F., Desgranges, B., 2014. How do we process event-based and time-
based intentions in the brain? An fMRI study of prospective memory in healthy
individuals. Hum. Brain Mapp. 35 (7), 3066–3082.

ordon, B.A., Shelton, J.T., Bugg, J.M., McDaniel, M.A., Head, D., 2011. Structural

correlates of prospective memory. Neuropsychologia 49 (14), 3795–3800.

uynn, M.J., 2003. A two-process model of monitoring in event-based prospective
memory: activation/retrieval mode and checking. Int. J. Psychol. 38, 245–256.

abib, R., Nyberg, L., Tulving, E., 2003. Hemispheric asymmetries of memory: the
HERA model revisited. Trends Cogn. Sci. 7, 241–245.
avioral Reviews 52 (2015) 21–37

Hagmann, P., Cammoun, L., Gigandet, X., Meuli, R., Honey, C., Wedeen, V., Sporns, O.,
Friston, K.J., 2008. Mapping the structural core of human cerebral cortex. PLoS
Biol.  6, e159.

Halahalli, H.N., John, J.P., Lukose, A., Jain, S., Kutty, B.M., 2014. Endogenous-cue
prospective memory involving incremental updating of working memory: an
fMRI study. Brain Struct. Funct., 1–16.

Hampson, M.,  Driesen, N.R., Skudlarski, P., Gore, J.C., Constable, R.T., 2006.
Brain connectivity related to working memory performance. J. Neurosci. 26,
13338–13343.

Hashimoto, T., Umeda, S., Kojima, S., 2011. Neural substrates of implicit cueing effect
on prospective memory. Neuroimage 54 (1), 645–652.

Haynes, J.-D., Sakai, K., Rees, G., Gilbert, S., Frith, C., Passingham, R.E., 2007. Reading
hidden intentions in the human brain. Curr. Biol. 17 (4), 323–328.

Kalpouzos, G., Eriksson, J., Sjölie, D., Molin, J., Nyberg, L., 2010. Neurocognitive sys-
tems related to real-world prospective memory. PLoS ONE 5 (10), e13304.

Kapur, S., Craik, F.I.M., Tulving, E., Wilson, A.A., Houle, S., Brown, G.M., 1994. Neu-
roanatomical correlates of encoding in episodic memory: levels of processing
effect. Proc. Natl. Acad. Sci. U. S. A. 91, 2008–2011.

Kliegel, M., Martin, M.,  2003. Prospective memory research: why is it relevant? Int.
J.  Psychol. 38, 193–194.

Kliegel, M., Martin, M.,  McDaniel, M.A., Einstein, G.O., 2002. Complex prospective
memory and executive control of working memory: a process model. Psychol.
Beitr. 44, 303–318.

Knight, J.B., Ethridge, L.E., Marsh, R.L., Clementz, B.A., 2010. Neural correlates of
attentional and mnemonic processing in event-based prospective memory.
Front. Hum. Neurosci. 4, 5.

Laird, A.R., Fox, P.M., Price, C.J., Glahn, D.C., Uecker, A.M., Lancaster, J.L., et al., 2005.
ALE meta-analysis: controlling the false discovery rate and performing statistical
contrasts. Hum. Brain Mapp. 25, 155–164.

Laird, A.R., Robinson, J.L., McMillan, K.M., Tordesillas-Gutierrez, D., Moran, S.T., Gon-
zales, S.M., et al., 2010. Compared the disparity between Talairach and MNI
coordinates in functional neuroimaging data: validation of the Lancaster trans-
form. Neuroimage 51, 677–683.

Lancaster, J.L., Tordesillas-Gutierrez, D., Martinez, M.,  Salinas, F., Evans, A., Zilles,
K.,  et al., 2007. Bias between MNI  and Talairach coordinates analyzed using the
ICBM-152 brain template. Hum. Brain Mapp. 28, 1194–1205.

Lau, H.C., Rogers, R.D., Haggard, P., Passingham, R.E., 2004. Attention to intention.
Science 303 (5661), 1208–1210.

Leech, R., Sharp, D.J., 2014. The role of the posterior cingulate cortex in cognition
and  disease. Brain 137, 12–32.

Leech, R., Braga, R., Sharp, D.J., 2012. Echoes of the brain within the posterior cingu-
late cortex. J. Neurosci. 32 (1), 215–222.

Leech, R., Kamourieh, S., Beckmann, C.F., Sharp, D.J., 2011. Fractionating the default
mode network: distinct contributions of the ventral and dorsal posterior cingu-
late cortex to cognitive control. J. Neurosci. 31 (9), 3217–3224.

Margulies, D.S., Kelly, A.M.C., Uddin, L.Q., Biswal, B.B., Castellanos, F.X., Milham,
M.P., 2007. Mapping the functional connectivity of anterior cingulate cortex.
Neuroimage 37 (2), 579–588.

McDaniel, M.A., Einstein, G.O., 2000. Strategic and automatic processes in prospec-
tive memory retrieval: a multiprocess framework. Appl. Cogn. Psychol. 144,
127–144.

McDaniel, M.A., Einstein, G.O., 2007. Prospective Memory: An Overview and Syn-
thesis of an Emerging Field. Sage, Thousand Oaks, CA.

McDaniel, M.A., Scullin, M.K., 2010. Implementation intention encoding does not
automatize prospective memory responding. Mem. Cogn. 38, 221–232.

McDaniel, M.A., LaMontagne, P., Beck, S.M., Scullin, M.K., Braver, T.S., 2013. Dis-
sociable neural routes to successful prospective memory. Psychol. Sci. 24 (9),
1791–1800.

Menon, V., Uddin, L.Q., 2010. Saliency, switching, attention and control: a network
model of insula function. Brain Struct. Funct. 214 (5-6), 655–667.

Miller, E.K., Cohen, J.D., 2001. An integrative theory of prefrontal cortex function.
Annu. Rev. Neurosci. 24, 167–202.

Momennejad, I., Haynes, J.-D., 2012. Human anterior prefrontal cortex encodes the
what and when of future intentions. Neuroimage 61 (1), 139–148.

Momennejad, I., Haynes, J.-D., 2013. Encoding of prospective tasks in the human
prefrontal cortex under varying task loads. J. Neurosci. 33 (44), 17342–17349.

Moscovitch, M.,  1994. Memory and working with memory: evaluation of a com-
ponent process model and comparisons with other models. In: Schacter, D.L.,
Tulving, E. (Eds.), Memory Systems. MIT  Press, Cambridge, MA, pp. 269–310.

Moscovitch, M., Rosenbaum, R.S., Gilboa, A., Addis, D.R., Westmacott, R., Grady, C.,
et  al., 2005. Functional neuroanatomy of remote episodic, semantic and spa-
tial  memory: a unified account based on multiple trace theory. J. Anat. 207 (1),
35–66.

Oksanen, K.M., Waldum, E.R., McDaniel, M.A., Braver, T.S., 2014. Neural mechanisms
of  time-based prospective memory: evidence for transient monitoring. PLOS
ONE  9 (3), e92123.

Okuda, J., Fujii, T., Ohtake, H., Tsukiura, T., Yamadori, A., Frith, C.D., Burgess, P.W.,
2007. Differential involvement of regions of rostral prefrontal cortex (Brodmann
area 10) in time- and event-based prospective memory. Int. J. Psychophysiol. 64,
233–246.

Okuda, J., Fujii, T., Yamadori, A., Kawashima, R., Tsukiura, T., Fukatsu, R., et al., 1998.

Participation of the prefrontal cortices in prospective memory: evidence from a
PET study in humans. Neurosci. Lett. 253, 127–130.

Okuda, J., Gilbert, S.J., Burgess, P.W., Frith, C.D., Simons, J.S., 2011. Looking to the
future: automatic regulation of attention between current performance and
future plans. Neuropsychologia 49 (8), 2258–2271.

http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0105
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0115
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0125
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0130
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0135
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0140
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0145
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0150
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0155
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0160
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0170
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0171
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0171
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0171
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0171
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0171
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0171
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0171
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0171
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0171
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0175
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0180
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0180
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0180
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0180
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0180
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0180
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0180
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0180
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0180
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0185
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0190
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0195
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0200
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0205
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0210
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0215
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0220
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0225
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0230
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0235
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0240
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0245
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0250
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0255
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0260
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0265
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0270
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0275
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0280
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0285
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0290
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0295
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0300
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0305
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0310
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0315
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0320
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0325
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0330
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0335
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0335
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0335
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0335
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0335
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0335
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0335
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0335
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0335
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0340
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0345
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0350
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0360
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0365
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0370
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0375
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0380
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0385
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0390
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0395
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0400
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0405
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0410
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0415
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0420
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0425
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0430


iobeh

P

P

R

R

R

R

S

S

S

S

S

S

G. Cona et al. / Neuroscience and B

earson, J.M., Heilbronner, S.R., Barack, D.L., Hayden, B.Y., Platt, M.L., 2011. Posterior
cingulate cortex: adapting behavior to a changing world. Trends Cogn. Sci. 15,
143–151.

oppenk, J., Moscovitch, M.,  Mcintosh, A.R., Ozcelik, E., Craik, F.I.M., 2010. Encod-
ing  the future: successful processing of intentions engages predictive brain
networks. Neuroimage 49 (1), 905–913.

aichle, M.E., MacLeod, A.M., Snyder, A.Z., Powers, W.J., Gusnard, D.A., Shulman,
G.L., 2001. A default mode of brain function. Proc. Natl. Acad. Sci. U. S. A. 98 (2),
676–682.

ea, M., Kullmann, S., Veit, R., Casile, A., Braun, C., Belardinelli, M.O., et al., 2011.
Effects of aversive stimuli on prospective memory. An event-related fMRI study.
PLoS ONE 6 (10), e26290.

eynolds, J.R., West, R., Braver, T., 2009. Distinct neural circuits support transient
and sustained processes in prospective memory and working memory. Cereb.
Cortex 19 (5), 1208–1221.

usted, J., Ruest, T., Gray, M.A., 2011. Acute effects of nicotine administration dur-
ing  prospective memory, an event-related fMRI study. Neuropsychologia 49 (9),
2362–2368.

cullin, M.K., McDaniel, M.A., Shelton, J.T., Lee, J.H., 2010. Focal/nonfocal cue effects
in  prospective memory: monitoring difficulty or different retrieval processes?
J.  Exp. Psychol. Learn. Mem.  Cogn. 36 (3), 736–749.

cullin, M.K., McDaniel, M.A., Talley, J., 2013. The dynamic multiprocess framework:
evidence from prospective memory with contextual variability. Cogn. Psychol.
67  (1–2), 55–71.

eeley, W.W.,  Menon, V., Schatzberg, A.F., Keller, J., Glover, G.H., Kenna, H., et al.,
2007. Dissociable intrinsic connectivity networks for salience processing and
executive control. J. Neurosci. 27 (9), 2349–2356.

estieri, C., Shulman, G.L., Corbetta, M.,  2010. Attention to memory and the environ-
ment: functional specialization and dynamic competition in human posterior
parietal cortex. J. Neurosci. 30 (25), 8445–8456.
henhav, A., Botvinick, M.M.,  Cohen, J.D., 2013. The expected value of control: an
integrative theory of anterior cingulate cortex function. Neuron 79, 217–240.

imons, J.S., Scholvinck, M.L., Gilbert, S.J., Frith, C.D., Burgess, P.W., 2006. Differential
components of prospective memory? Evidence from fMRI. Neuropsychologia 44
(8), 1388–1397.
avioral Reviews 52 (2015) 21–37 37

Smallwood, J., Brown, K., Baird, B., Schooler, J.W., 2012. Cooperation between the
default mode network and the frontal–parietal network in the production of an
internal train of thought. Brain Res. 1428, 60–70.

Smith, R.E., 2003. The cost of remembering to remember in event-based prospective
memory: investigating the capacity demands of delayed intention performance.
Cognition 29 (3), 347–361.

Smith, R.E., Bayen, U.J., 2004. A multinomial model of event-based prospective mem-
ory. J. Exp. Psychol. Learn. Mem. Cogn. 30 (4), 756–777.

Svoboda, E., McKinnon, M.C., Levine, B., 2006. The functional neuroanatomy
of  autobiographical memory: a meta-analysis. Neuropsychologia 44 (12),
2189–2208.

Talairach J., and Tournoux P., Co-planar stereotaxic atlas of the human brain. New
York: Thieme. 1988.

Terry, W.S., 1988. Everyday forgetting: data from a diary study. Psychol. Rep. 62,
299–303.

Turkeltaub, P.E., Eden, G.F., Jones, K.M., Zeffiro, T.A., 2002. Meta-analysis of the
functional neuroanatomy of single-word reading: methods and validation. Neu-
roimage 16, 765–780.

Turkeltaub, P.E., Eickhoff, S.B., Laird, A.R., Fox, M.,  Wiener, M.,  Fox, P., 2012. Min-
imizing within-experiment and within-group effects in activation likelihood
estimation meta-analyses. Hum. Brain Mapp. 33 (1), 1–13.

Uddin, L.Q., Kinnison, J., Pessoa, L., Anderson, M.L., 2014. Beyond the tripartite
cognition-emotion-interoception model of the human insular cortex. J. Cogn.
Neurosci. 26 (1), 16–27.

Wagner, A.D., Shannon, B.J., Kahn, I., Buckner, R.L., 2005. Parietal lobe contributions
to  episodic memory retrieval. Trends Cogn. Sci. 9, 445–453.

Wang, Y., Yang, T., Su, L., Yan, C., Wang, Y., Huang, J., Chan, R.C.K., 2014. Neural
correlates of prospective memory in individuals with schizotypal personality
features. Neuropsychology 28 (3), 373–381.

West, R., Bowry, R., Krompinger, J., 2006. The effects of working memory demands

on  the neural correlates of prospective memory. Neuropsychologia 44 (2),
197–207.

West, R., Scolaro, A.J., Bailey, K., 2011. When goals collide: the interaction
between prospective memory and task switching. Can. J. Exp. Psychol. 65 (1),
38–47.

http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0435
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0440
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0445
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0450
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0455
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0460
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0465
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0470
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0475
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0480
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0485
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0490
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0495
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0500
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0505
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0510
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0515
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0520
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0525
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0531
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0530
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0535
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0540
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545
http://refhub.elsevier.com/S0149-7634(15)00052-4/sbref0545

	Neural bases of prospective memory: A meta-analysis and the “Attention to Delayed Intention” (AtoDI) model
	1 Introduction
	1.1 Cognitive architecture of PM
	1.2 The role of aPFC regions in PM
	1.3 The role of frontoparietal networks in PM
	1.4 Other brain regions involved in PM
	1.5 The current study

	2 Methods
	2.1 Study selection
	2.2 ALE consistency analysis
	2.3 ALE discriminability analyses

	3 Results
	3.1 PM processes: all activations and deactivations
	3.2 Activations related to specific PM phases
	3.2.1 Encoding of intention
	3.2.2 Maintenance of intention
	3.2.3 Retrieval of intention

	3.3 Testing the Gateway Hypothesis: activations and deactivations during maintenance phase

	4 Discussion
	4.1 The role of aPFC regions in PM
	4.2 Dissociation between dorsal and ventral frontoparietal networks in PM processes
	4.3 Other brain regions involved in PM
	4.4 Putting the pieces of PM puzzle together: the ‘Attention to Delayed Intention’ (AtoDI) model
	4.5 The AtoDI model as the neural counterpart of the multiprocess framework
	4.6 Missing pieces of PM puzzle: limitations and future directions

	Acknowledgments
	Appendix A Supplementary data
	References


