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 7 
Abstract 8 

How do people preserve mental continuity when tasks are interrupted? One established pathway 9 
runs through the hippocampus, which stores snapshots of our mental context for later 10 
reinstatement. We propose a second pathway: the brain's default network sustains the interrupted 11 
situation as a background process while other processing continues. In 73 adults listening to 12 
interrupted stories during functional brain imaging, the posterior medial cortex sustained a 13 
reliable and selective representation of the stages of the interrupted narrative. This background 14 
representation changed gradually over narrative time and persisted in a transformed format 15 
through silence and through a demanding secondary task. Its persistence predicted how reliably 16 
the default network resumed the story and how well listeners later recalled it, revealing 17 
complementary hippocampal and cortical pathways to mental continuity. 18 

 19 

One-Sentence Summary 20 

Posterior medial cortex carries narrative context through interruption in transformed form, 21 
predicting resumption and memory 22 

 23 

While reading a book we are interrupted by a phone message. It takes thirty seconds to answer 24 
the message, then resume where we left off. Interruptions of this kind are commonplace: 25 
conversations are diverted, plans are set aside, and books are put down. However, for human 26 
thought and behavior to extend over minutes, we must sustain mental context beyond such 27 
interruptions (1). What is happening in the brain during those thirty seconds, and why is our 28 
mental context better preserved on some occasions than others? 29 
 30 
One pathway to mental continuity relies on discrete storage and retrieval. We can store a trace of 31 
high-level mental context at the start of an interruption, via the hippocampus, and then retrieve 32 
that mental context when the interruption ends. However, there is reason to believe in a second 33 
pathway for maintaining high level mental context.  First, even if long-term retrieval is employed, 34 
it requires a cue or index of the past context, and this would need to survive during interruption. 35 
Second, people commonly experience that recent high-level context persists in the back of their 36 
minds, without volition, even when they switch to a new task (2, 3). Third, the speed and 37 
automaticity of recovering from reading interruptions is difficult to reconcile with an un-cued 38 
search and retrieval from long term memory (4). For these reasons, we hypothesized that, in 39 
addition to the hippocampal pathway, there is a neocortical pathway for situational context to 40 
persist in the background of interrupting tasks. 41 
 42 
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The human default mode network (DMN) is a candidate substrate for maintaining situational 43 
context: it is implicated in narrative comprehension and immersion, event structure, and 44 
internally generated representations, and its activity tracks information over long timescales 45 
during naturalistic cognition (5–10). Indeed, DMN regions can integrate narrative information 46 
over tens of seconds even when the hippocampus is damaged (11). We therefore hypothesized 47 
that the “background” representation is maintained within the DMN.  48 
 49 
If DMN circuits maintain a background representation of mental context, what format should it 50 
take? Early neuroscience studies of working memory identified “delay-period activity” in lateral 51 
prefrontal neurons which sustained the representation of a stimulus or task (12), while more 52 
recent studies have argued that information can be maintained in an orthogonal (13) or even 53 
inverted format (14, 15) in frontoparietal or sensory circuits. If background context is 54 
automatically maintained in DMN circuits similarly to these working memory traces, then DMN 55 
traces may also adopt a “sustained” delay period signature or a transformed format. 56 
 57 
Using functional magnetic resonance imaging (fMRI) during extended narratives with controlled 58 
interruptions, we sought to determine which brain systems maintain an interruption-resistant 59 
background representation of narrative context. We first measured whether interruption patterns 60 
were reliable across participants and selective to the narrative context, then whether they 61 
changed gradually over narrative time and persisted when interruption epochs were filled with a 62 
theory-of-mind task. We found many of these signatures within DMN regions of the human 63 
brain, but only the posterior medial cortex (PMC) expressed all of them. Examining the 64 
representations in PMC, we found that they did not simply sustain the story-phase pattern: PMC 65 
carried the interrupted narrative in a rotated format. Moreover, the persistence of this 66 
transformed representation predicted the resumption of the narrative neural state (when the 67 
interruption ended) as well as participant’s recall accuracy for the narrative. These findings 68 
suggest a neural mechanism for mental continuity: contextual representations in PMC can be 69 
transformed into a protected background pattern. 70 
 71 
Narrative processing with and without interruptions 72 
Seventy-three participants listened to a 14-min story during fMRI in one of four conditions 73 
(materials and methods): the intact story continuously presented (Continuous, CT; n = 16), the 74 
intact story interrupted by silent pauses (Intact-Pause, IP; n = 19), the intact story interrupted by 75 
a story-irrelevant theory-of-mind task (Intact-ToM, IT; n = 19), or a scrambled version of the 76 
story interrupted by silent pauses (Scram-Pause, SP; n = 19). The story was divided into 18 77 
segments of 30-60 s, with 17 intervening interruption epochs of 20-30 s in the interrupted 78 
conditions. Participants verbally recalled the story afterwards. A subset of participants 79 
additionally completed behavioral tests and surveys on story comprehension, memory, and 80 
thoughts outside the scanner. 81 
 82 
Participants processed the intact narratives successfully despite interruption. Recall and 83 
comprehension of the story were preserved in both interrupted intact-story conditions relative to 84 
the continuous baseline (16), while scrambling impaired performance. Recall differed across 85 
conditions [one-way ANOVA, F(3, 67) = 5.95, P = 0.001], with lower recall in SP than CT (P = 86 
0.015) and IP (P < 0.001; Bonferroni-corrected Welch t tests here and below). Comprehension 87 
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also differed across conditions [F(3, 55) = 8.01, P < 0.001], with lower comprehension in SP 88 
than CT (P < 0.001), IP (P = 0.002), and IT (P = 0.013).  89 
 90 
We next examined the story-driven neural responses. Whole-brain inter-subject correlation (ISC) 91 
maps during story listening showed robust cross-participant synchrony spanning early auditory 92 
cortex and high-level cortical regions associated with narrative comprehension (17), including 93 
canonical default-mode regions under the IP condition (Fig. 1G) and other conditions 94 
(supplementary text S1, fig. S3). In addition, hippocampal activity increased at interruption onset 95 
[mean post-minus-pre difference = 0.049; t(56) = 3.20, P = 0.002; Fig. 1H], consistent with prior 96 
evidence that hippocampal responses at post-event periods and event boundaries support 97 
encoding of naturalistic episodes (18, 19). Whole brain boundary responses were consistent with 98 
prior literature (20; supplementary text S2). 99 

 100 
Fig. 1. Study design, behavior, and story-driven neural responses. (A) Schematic of narrative context built over the story. As 101 
the story unfolds, each story segment’s event network (saturated colors) is integrated with accumulated past context (pale colors), 102 
progressively constructing the narrative context. Interruption epochs may sustain some format of this accumulated context. (B) 103 
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Two candidate mechanisms for carrying context across an interruption: a hippocampal boundary response (1) and a sustained 104 
high-level neural trace (2). (C) Pre-selected cortical regions of interest. (D) The four experimental conditions and their associated 105 
story comprehension scores (mean ± SEM; Bonferroni-corrected Welch t tests: *P < 0.05, **P < 0.01, ***P < 0.001). (E) Mean 106 
z-scored A1+ signal across the full run for the continuous (CT), intact-pause (IP) and intact-ToM (IT) conditions; gray shaded 107 
bands mark interruption epochs. (F) Zoomed-in A1+ signal around the first interruption onset. (G) Whole-brain inter-subject 108 
correlation (ISC) during story listening in the IP group; the map shows the one-sample t statistic against zero across participant-109 
level ISC maps (n = 19). (H) Hippocampal activity aligned to interruption onset (mean ± SEM per condition). 110 

Reliable, epoch-specific PMC interruption patterns evolved with the coherent narrative 111 
We next tested whether interruption periods contained information about the interrupted 112 
narrative context. We analyzed multivoxel activity patterns during each interruption epoch across 113 
pre-selected default-mode, memory/control, auditory, and language regions (materials and 114 
methods, Regions of interest). For each region, we computed inter-subject pattern correlation 115 
(ISPC) against the group-mean pattern of the remaining participants and examined whether their 116 
interruption patterns were reliable across participants (supplementary text S3). We then asked 117 
whether the regions with reliable patterns were also selective to the preceding narrative epoch 118 
and organized across the unfolding story. 119 
 120 
PMC showed reliable, epoch-specific interruption patterns. The PMC patterns were reliable 121 
across participants and more similar across participants for matching than mismatching epochs 122 
for both the IP [Fig. 2, A to C; selectivity = 0.034, P = 2 × 10−4, n = 19; permutation tests here 123 
and below unless named otherwise] and the SP group [selectivity = 0.015, P = 0.027], though SP 124 
was weaker than IP [Welch two-sided t(34.4) = 2.36, P = 0.024, d = 0.76]. Further, the epoch-125 
selective interruption pattern in the IP group did not match that seen for the same epoch in the SP 126 
group (supplementary text S4). Thus, when the narrative scaffold was disrupted, a different and 127 
smaller amount of story-locked information persisted into the interruption epoch. Critically, 128 
when participants performed a story-irrelevant theory-of-mind task during interruption, their 129 
PMC patterns still matched the IP group in an epoch-specific manner [IT-IP: selectivity = 0.021, 130 
P = 0.003]. Thus, PMC interruption patterns retained information about the interrupted story 131 
segment even when working memory was occupied by a separate task.  132 
 133 
PMC interruption patterns evolved across the intact but not the scrambled narrative. The 134 
interruption patterns in the PMC changed gradually across the epochs of the intact narrative. The 135 
similarity between PMC patterns shared across the IP group decreased with epoch distance [Fig. 136 
2D; IP-IP: distance slope b = −3.6 × 10−3, P = 9 × 10−4]. In contrast, the SP group showed no 137 
distance-dependent organization in the presented scrambled sequence [SP-SP: b = 1.3 × 10−5, P = 138 
0.989] or when analyzed as an unscrambled sequence [SP-SP-unscrambled: b = 6.6 × 10−5, P = 139 
0.943]. The IT-IP slope was also negative [IT-IP: b = −2.2 × 10−3, P = 0.005], so the gradual 140 
change persisted when the interruption was filled by the theory-of-mind task.  141 
 142 
Across the full ROI set, several regions, including the angular gyrus, exhibited subsets of these 143 
story-locked signatures, but PMC was the only region showing the full pattern: reliable and 144 
epoch-specific interruption pattern, persistence under a competing ToM task, and gradual 145 
evolution across the intact but not scrambled narrative (supplementary text S5). The PMC 146 
signatures generalized to a second narrative (supplementary text S7), which identified PMC as 147 
the primary candidate substrate for an interruption-resistant background representation. 148 
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 149 
Fig. 2. Reliable, epoch-specific interruption patterns that evolve with the narrative. (A) Time-by-time inter-subject pattern 150 
correlation (ISPC) analysis. Each participant’s multivoxel patterns around each interruption were correlated with group-mean 151 
patterns from matching versus mismatching narrative epochs. Epoch selectivity at each time-time pair is the difference (matching 152 
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correlation − mismatching correlation); positive values indicate greater similarity for matching epochs. The labels IP-IP, SP-SP, 153 
and IT-IP denote the participant group and the comparison-template group, respectively. For the unscrambled SP-SP comparison, 154 
the pairwise distances of SP interruption epochs are defined according to distance in the intact narrative sequence. (B) Group-155 
averaged epoch-selectivity maps for A1+, dlPFC, and PMC under the IP-IP, SP-SP, and IT-IP comparisons (n = 19 each). (C) 156 
Interruption-phase ISPC for matching versus mismatching epochs. Horizontal bars indicate group means; dots, single participants. 157 
Epoch selectivity was assessed via within-participant label-shuffle permutation tests (10,000 iterations, one-sided); ***P < 0.001, 158 
**P < 0.01, *P < 0.05; n.s., not significant. (D) PMC interruption-phase ISPC as a function of narrative epoch distance (mean ± 159 
SEM) for IP-IP, SP-SP, unscrambled SP-SP, and IT-IP (n = 19 per scheme); group-mean slopes and their two-sided 160 
permutation P values are shown. 161 

Narrative context was sustained in a transformed format during interruption 162 
We next investigated the format in which narrative information persisted. If the prior context 163 
were maintained as a conventional active representation, interruption-period patterns should 164 
resemble the preceding story-period patterns. Alternatively, PMC could preserve the interrupted 165 
context in a transformed format that could reduce interference with the interruption phase 166 
processing. We tested these alternatives by comparing multivoxel patterns from each story 167 
segment with patterns from the following interruption epoch. 168 
 169 
PMC interruption patterns were transformed from their preceding story patterns. For each 170 
participant and epoch, we computed the similarity between that participant’s story-phase pattern 171 
and the average interruption-phase pattern measured across all other participants. Using ISPC 172 
between story- and interruption-window template patterns, each averaged over 10 TRs 173 
(repetition time, TR = 1.5 s), PMC showed reliable negative correlations from story to 174 
interruption phase in each condition [IP-IP: Fisher-z = −0.245, P < 1 × 10−4; SP-SP: −0.209, 175 
sign-flip P < 1 × 10−4; IT-IT: −0.171, P = 2 × 10−4; all n = 19; materials and methods, Story-to-176 
interruption transformation analysis]; this negative correlation remained stable throughout the 177 
interruption window (Fig. 3A). The transformation was epoch-specific: matching story-178 
interruption epochs were more negatively correlated than mismatched in all three interrupted 179 
conditions [Δ = matching − mismatching; IP-IP: Δ = −0.064, P = 0.001; SP-SP: Δ = −0.038, P = 180 
0.024; IT-IT: Δ = −0.058, P = 0.001; all n = 19]. The same inversion was observed in another 181 
narrative (supplementary text S8). 182 
 183 
PMC pattern transformation was robust to alternative explanations based on hemodynamic 184 
undershoot, normalization, and preprocessing. First, to test whether the effect reflected a post-185 
stimulus hemodynamic undershoot or neural adaptation (21, 22), we quantified the direction of 186 
voxel-wise sign changes from story to interruption. Unlike auditory and language regions where 187 
the pattern was more consistent with undershoot, PMC showed comparable positive-to-negative 188 
and negative-to-positive inversions, (Fig. 3; supplementary text S10). Second, because whole-run 189 
temporal z-scoring could in principle induce pattern anticorrelation between story and 190 
interruption phases, we confirmed that the story-to-interruption correlation remained negative 191 
after separately z-scoring the story and interruption phases (supplementary text S11). Finally, 192 
because temporal filtering can introduce anticorrelation in adjacent task phases (23, 24), we re-193 
preprocessed the data without high-pass filtering or nuisance regression, separately z-scoring the 194 
two phases, and repeated the analysis. The signal reliability in the unfiltered data was lower, but 195 
we again observed epoch selective PMC patterns during the interruption, with a negative story-196 
to-interruption correlation (supplementary text S12) with the shape of TR-by-TR lag-correlations 197 
closely preserved (supplementary text S13). Together, these controls indicate that PMC pattern 198 
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transformation was not explained by normalization, hemodynamic undershoot, or preprocessing 199 
artifacts. 200 
 201 
These findings suggest that PMC preserves interrupted narrative context in a transformed format 202 
that is detectable even during the processing of an alternate task. 203 
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 204 
Fig. 3. PMC sustains narrative context in a transformed format during interruption. (A) Pattern similarity between the 205 
preceding story-phase template and PMC patterns around interruption onset at each TR (mean ± SEM; n = 19 per condition): 206 
similarity turns negative during interruption and recovers after story resumption. Red/green shading marks time points 207 
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contaminated by neighboring epochs or early story resumption; gray band, story-phase template window. (B) Group-mean story-208 
phase PMC BOLD signal (IP group, Epoch 1) on the right (R) and left (L) medial surfaces; the boxed right-hemisphere region is 209 
expanded in the pattern maps below. (C) Group-mean PMC story- and interruption-phase patterns of Epoch 9 (IP group) as three-210 
dimensional topographies: height and color indicate each voxel’s pattern value, so peaks and troughs are directly visible. (D) 211 
Group-mean story- and interruption-phase patterns for all segments and epochs (IP and IT groups). (E) Example single-212 
participant patterns (one IP, one IT). (F) Voxel-wise story-phase versus interruption-phase activity in A1+, dlPFC, and PMC, 213 
averaged across participants and epochs and pooled across interrupted conditions (n = 57). A post-stimulus undershoot predicts 214 
more voxels turning from positive to negative during interruption (Q4) than the reverse (Q2). Dot color shows each voxel’s story-215 
to-interruption regression slope (red, sign-preserving; blue, sign-reversing). 216 

PMC pattern persistence predicted neural resumption and narrative memory 217 
 218 
If the PMC background code supports mental continuity, its persistence during interruption 219 
should predict how readily participants resume the narrative. Therefore, we tested whether 220 
shared PMC pattern sustained across interruption predicted neural resumption and later memory. 221 
Because hippocampal boundary responses support event coding (19) and could be relevant to 222 
later resumption, we further asked whether PMC persistence explained variance beyond 223 
hippocampal activity at interruption onset. PMC persistence was quantified as within-condition 224 
ISPC across all TR pairs within matching interruption epochs (see supplementary text S16 for 225 
consistent results from alternative measures of persistence), and neural resumption was measured 226 
as each participant’s neural realignment with the continuous group in DMN regions (see 227 
materials and methods, Brain-behavior modeling). 228 
 229 
Shared PMC persistence and hippocampal boundary activity both predicted neural resumption. 230 
In separate models (n = 57), stronger PMC persistence predicted greater DMN pattern 231 
realignment [b = 0.386, t(53) = 4.99, P < 0.001], as did greater hippocampal boundary activity [b 232 
= 0.093, t(53) = 2.91, P = 0.005]; both remained significant in the same model [PMC: b = 233 
0.350, t(52) = 4.67, P < 0.001; hippocampus: b = 0.069, t(52) = 2.50, P = 0.016], suggesting 234 
partly independent contributions to neural resumption (Fig. 4). Moreover, PMC persistence 235 
during interruption predicted additional variance of neural resumption beyond what was 236 
predicted by preceding story-phase ISPC (supplementary text S17). 237 
 238 
Shared PMC persistence and hippocampal boundary activity both predicted narrative memory. 239 
In separate models (n = 55), PMC persistence predicted recall [b = 0.764, t(51) = 3.00, P = 240 
0.004], and hippocampal boundary activity also predicted recall when tested alone [b = 241 
0.232, t(51) = 2.47, P = 0.017]. When both were entered together, both predictors remained 242 
significant [PMC: b = 0.663, t(50) = 2.63, P = 0.011; hippocampus: b = 0.185, t(50) = 2.04, P = 243 
0.047]. 244 
 245 
Overall, these findings link greater shared PMC pattern persistence during interruption to more 246 
canonical post-interruption dynamics and more accurate narrative memory, and the PMC 247 
persistence effects complement the effects of hippocampal activity at interruption onset. 248 

.CC-BY-NC 4.0 International licenseis made available under a 
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It 

The copyright holder for thisthis version posted September 10, 2026. ; https://doi.org/10.64898/2026.09.04.749493doi: bioRxiv preprint 

https://doi.org/10.64898/2026.09.04.749493
http://creativecommons.org/licenses/by-nc/4.0/


10 

 249 
Fig. 4. Hippocampal and cortical pathways to mental continuity. (A) Schematic of two candidate pathways for carrying 250 
context across interruption: hippocampal boundary activity at interruption onset (1) and a persistent PMC trace during 251 
interruption (2). After story resumes, neural resumption is measured as each participant’s default-network realignment with the 252 
continuous-listening group. (B) The default network ROIs used to measure neural realignment and the post-return realignment 253 
time course for each condition (mean ± SEM); the default network ROIs exclude the PMC ROI to avoid circularity; the 254 
realignment window spans TRs 4 to 8 after story resumption. (C) Hippocampal boundary activity and PMC pattern persistence in 255 
relation to neural resumption (top) and the proportion of narrative sentences recalled (bottom). Dots are participants (n = 57 for 256 
neural resumption; n = 55 for recall); values are z-scored within condition for visualization, so both axes are in standard-deviation 257 
(z) units and scores below the condition mean are negative. Statistical inference used pooled ordinary-least-squares models with 258 
condition entered as a fixed effect. 259 

 260 
Discussion  261 
 262 
How do humans maintain mental continuity in the face of continual interruption? One pathway is 263 
by retrieving snapshots of the past: mental context can be stored via hippocampal-cortical 264 
interactions at the start of an interrupting event (18, 19) and then reinstated when the interruption 265 
is over. However, it has long been hypothesized that additional mechanisms sustain mental 266 
context through interruptions, enabling more rapid and automatic retrieval of the prior context (4, 267 
25). We have identified a background process that maintains high-level narrative context in a 268 
rotated format within the posterior-medial cortex (PMC). This PMC representation, which 269 
changed gradually from stage to stage of the unfolding narrative, persisted in the face of 270 
concurrent tasks and predicted successful neural processing and behavioral recall of interrupted 271 
narratives. 272 
 273 
Default network regions are functionally and anatomically situated to provide high-level mental 274 
continuity. These systems represent and integrate abstract episodic and narrative information 275 
over tens of seconds (5–7, 10, 26) and they are closely coupled to medial temporal lobe memory 276 
systems (27, 28). When people were interrupted during narrative processing, we observed a 277 
transient increase in both hippocampal activity (Figure 1H) and PMC activity (supplementary 278 
text S2); hippocampal activity (18, 19) and hippocampal-PMC coupling (29) are linked to 279 
superior event coding. Immediately following these transient increases, we observed the stable 280 
and reliable PMC multivoxel pattern which was selective to the preceding narrative epoch. 281 
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 282 
The PMC interruption patterns were consistent with a gradually evolving narrative context: 283 
epochs closer together in the narrative exhibited more similar interruption patterns, but only 284 
when the narrative was presented in its original order. Moreover, this gradual change did not 285 
simply reflect gradual shifts in the local semantic content of the story sentences preceding each 286 
interruption: we did not observe the gradual change when we re-ordered the scrambled-pause 287 
epochs into the intact narrative sequence (Fig. 2D). 288 
 289 
The process we observed in PMC is different from conventional working memory in three 290 
respects. First, we found the neural signature within default-network systems, which are 291 
generally involved in internal, self-related and situational representations. Second, the PMC 292 
patterns retained information about the narrative even when active cognition was occupied 293 
elsewhere during a competing theory-of-mind task. This is inconsistent with a standard effortful-294 
maintenance account and accords with evidence that narrative content can linger beyond external 295 
input and that high-level narrative integration can persist despite severe hippocampal damage (2, 296 
11). Third, the stable pattern observed during interruption was a transformation of the preceding 297 
story-phase pattern. This phenomenon is distinct from standard reinstatement, in which prior 298 
content returns in a similar neural format, and from persistent activity, in which the relevant 299 
pattern remains online.  300 
 301 
The negative correlation we observed can be understood as a rotation or inversion of the neural 302 
state. Such transformations have been observed in visual cortex when visual working memory 303 
traces are deprioritized (14, 15, 30) and when individual events are encoded as part of a complex 304 
sequence (31). The rotated fMRI pattern may reflect changes in the underlying neuronal 305 
populations contributing to the blood-oxygen-level-dependent (BOLD) signal within each voxel 306 
(32) or a transition between coding subspaces to reduce interference (13). A recent EEG 307 
decoding study of visual working memory showed suppression of the decodable trace of no-308 
longer-prioritized content, and concluded that it arose from a hijacked perceptual adaptation 309 
controlled by top-down modulation (33). Although precisely quantifying the transformation will 310 
likely require single-neuron recordings, these data establish that a background representation of 311 
narrative information persists through interruption in a format distinct from the story phase. 312 
 313 
Hippocampal mechanisms may bind or index specific event content at moments of disruption, 314 
while PMC preserves the broader narrative scaffold across the intervening period. We found that 315 
hippocampal activity increased at interruption boundaries, and this increase independently 316 
predicted later neural resumption and memory, consistent with boundary-related encoding and 317 
event indexing (5, 18, 19). In parallel, the persistence of the PMC patterns also predicted both the 318 
neural resumption strength and the memory effects. A crucial open question, then, is whether the 319 
PMC state reflects cortical-hippocampal coordination, or whether the PMC transformation 320 
operates independently. 321 
 322 
Altogether, our findings indicate that mental continuity depends not only on hippocampal 323 
encoding and retrieval, but also on a PMC background representation which survives 324 
interference. More broadly, such a background process may help explain how we can maintain 325 
one mental world while engaging with another. A person listening to an audiobook on the way to 326 
work, for example, can carry the unfolding narrative world in mind while navigating and acting 327 
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within the physical world. By preserving high-level context in a transformed format while other 328 
processing takes priority, the default network may provide a mechanism for keeping an internally 329 
constructed world available alongside ongoing experience of the external environment. 330 
 331 
  332 
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