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Abstract

Introduction

We read, see and hear news from various media sources every day. A large majority of the
news is negative. A previous study from our laboratory showed that reading negative news
is associated with both increased stress reactivity (measured via the stress hormone corti-
sol) and recall of the negative news segments in women.

Objectives

The present study investigated the effects of positive news on cortisol stress reactivity,
memory and affect using a methodology highly similar to the study on negative news that
was previously used by our team.

Methods

Sixty-two healthy participants aged between 18 and 35 years (81% women) were randomly
exposed to either positive or neutral news segments, followed by a laboratory stressor. We
assessed participants’ affect three times during the procedure and measured cortisol in
saliva eight times (at 10-minute intervals). Twenty-four hours later, participants were con-
tacted by phone to assess their recall of the news segments.

Results

Results showed that exposure to positive news, relative to neutral news, did not modulate
participants’ cortisol levels in response to the laboratory stressor. Positive news had no
impact on memory recall of the news and did not change participants’ positive or negative
affect. Bayes factors suggested that these nonsignificant results are not attributable to low
statistical power.
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Conclusion

Contrary to negative news, positive and neutral news do not modulate stress reactivity,
memory and affect. These results suggest that people can stay informed without physiologi-
cal and psychological costs when the news to which they are exposed adopt a positive or
neutral approach.

Introduction

In its many diverse forms, media (social networks, newspapers, television) is ubiquitous in
today’s society. In 2020, 43% of Canadians were still getting the news from printed newspapers.
A large majority, however, read the weekly news via digital devices [1]. An analysis of the New
York Times spanning from 1945 to 2005 [2] showed a significant increase in the trend for
newspapers to present negative news. Consumers are aware of this trend as one report showed
that 77% of Americans considered news to be negative and 84% considered news to be
depressing [3].

Lazarus and Folkman [4] suggested that cognitive appraisal of a situation or an event as
being negative activates the physiological stress system. When the brain perceives a threat, the
hypothalamic-pituitary-adrenal axis is activated, leading to the secretion of cortisol by the
adrenal glands [5]. This physiological reaction in response to a stressor is called reactive corti-
sol. Since cortisol is liposoluble, it can easily cross the blood-brain-barrier to reach receptors
located in different brain regions such as the hippocampus [6], amygdala [7] and frontal lobe
[8]. This is particularly important because these brain structures are involved in cognitive
functions related to memory and emotion. Based on this physiological process, studies have
assessed the effects of negative news on markers of stress such as cortisol and the impact of
negative news on memory and emotions.

Results of these studies showed that negative news coverage of major events, such as contin-
ued watching of news related to 9/11, was associated with higher self-reported psychological
symptoms of stress [9]. Furthermore, it has been shown that exposure to the Boston Marathon
bombings via media coverage was associated with higher self-reported stress compared to
direct exposure to the event a week after the bombings [10]. To date, only two studies have
investigated the impact of negative news on cortisol levels. The first study exposed participants
to a daily news television program and found no change in cortisol levels after exposure to the
program [11]. The second study was performed by our research group. Marin et al. [12] were
interested in testing whether exposure to negative news (compared to neutral news) would
alter physiological reactivity to stress and could increase memory of the news. They found that
women who read negative news before exposure to a laboratory stressor presented an
increased cortisol reactivity following the stressor compared to women exposed to neutral
news [12]. Women exposed to negative news also presented a greater recall of the news
assessed 24 hours later. These modulating effects on stress reactivity and memory for negative
news were only observed in women. These findings suggest the presence of a memory enhanc-
ing effect of threatening (negative) information and are important because of the pervasiveness
of negative news and its perception by consumers.

Exposure to negative news has also been shown to modulate affective states. One study
reported that, compared to positive news, reading negative news increased negative affect and
decreased positive affect [13]. Another group investigated the effect of daily news exposure on
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emotions and found that if the news was perceived as negative by the reader, it was associated
with more negative affect and less positive affect [14].

In response to the pervasiveness of negative news in our society and their consequences on
stress, memory and emotion in the general population, a recent movement has emerged in the
field of journalism called constructive journalism. Constructive journalism has been defined as
a form of journalism that strives to apply various principles of positive psychology in the
media to create more productive and engaging news [13]. In order to include these principles,
news can present a solution, a hero or use more positive than negative words within the article.
Such an approach helps to offer optimistic solutions and alternatives to today’s world [15] and
counterbalances the negative trend in mainstream media [16].

To date, only few studies have been performed on constructive journalism with positive
news [15]. One study showed that reading positive news led to an increase in positive affect,
compared to negative news [15]. In the same study, reading constructive news (with a solution
to a problem) was associated with higher positive affect than reading news without a solution
or an optimistic view. A second study was also conducted using constructive news (presenting
a solution within the news) in adolescents. Adolescents who read constructive news presented
less negative affect [17]. A recent thesis showed that constructive news generated greater
engagement among readers, although the effect was small [18]. Taken together, these results
suggest that positive news may have opposite effects to those shown in the literature with nega-
tive news.

Importance of the work

The aim of the current study was to determine if exposure to positive news affects cortisol lev-
els following a psychosocial stressor and whether it influences memory recall of the news and/
or affect in young adults. We postulated that compared to individuals in a neutral news condi-
tion, individuals exposed to positive news would display a decrease in cortisol levels in
response to a psychosocial stressor. As emotional words and images seem to be easily recalled
[19-21], we postulated that positive news would have better recall than neutral news and
would increase positive affect and decrease negative affect. To test these hypotheses, we used a
highly similar experimental research design to the one used by Marin et al. [12] for their study
on negative news. Our study followed that of Marin et al. by attempting to extend the results
found in their study, to positive news. Specifically, we tested whether positive news had as
much impact on stress and memory as negative news.

Methods and materials
Ethics statement and disclosure

This project was approved by the Research Ethics Board of the Institut universitaire en santé
mentale de Montréal (project number: 2019-1847). All participants provided written informed
consent before participating in the study. This project was preregistered on the Open Science
Framework and is accessible via the following link [DOI: 10.17605/OSF.IO/6CDEY].

Participants

Participants were recruited by Facebook posts on student academic association pages, our
research laboratory’s page and via advertisements posted in some universities in Montreal,
inviting them to participate in a study on stress and media. The initial recruitment aimed for
120 healthy French-speaking young adults aged between 18 to 35 years old. Due to the
COVID-19 pandemic, recruitment and testing were stopped in March 2020. As the pandemic
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Table 1. Comparative table between Marin et al. (2012) and the current study.

Marin et al. (2012) Longpré et al. (2021)

Relevant information
N 56 (28 women) 62 (50 women)
Number of news segments 24 12
News segments format Title, first sentences of the Title, first sentences of the

news news
Time indexes and news selected occurred within a Yes No
month
News type Local news | Local and international news

This table highlights some similarities and differences between Marin et al. (2012) and the current study

methodologies.

https://doi.org/10.1371/journal.pone.0259094.t001

represented an environmental stressor for the whole population, and because the media was
very present throughout the crisis, resumption of the study was not possible. This would have
created a bias between participants recruited before and after the pandemic. As such, 70 partic-
ipants were recruited for this project between September 2019 and March 2020. Inclusion cri-
teria included no psychiatric or physical (neurological, cardiovascular) disorder(s), being a
non-smoker and no use of medication(s). Participants with a body mass index greater than 31
kg/m2 were excluded as obesity has been associated with elevated cortisol levels [22, 23]. Natu-
rally cycling women, regardless of their menstrual phase as well as women using hormonal
contraceptives, were included in the study in order to facilitate the comparison with Marin

et al. that used the same inclusion criteria [12]. For a comparative table between the Marin

et al. study and ours, please see Table 1 below. The menstrual cycle phase was determined
according to the length of the cycle and the date of the last menstrual period for each naturally
cycling woman. Screening by phone interview led to the exclusion of eight participants for
medical reasons. The final sample included 62 participants (50 women). We are aware of the
differential distribution of men and women in our sample and this factor has been considered
in the analyses.

Measures

Task design. We randomly assigned participants to one of two experimental conditions: a
series of either positive or neutral news segments. Positive news segments were taken from
GlobalGoodness, a website exclusively dedicated to publishing positive news from around the
world. For instance, positive new segments surrounded topics such as vaccines, cancer treat-
ment, and encouraging news about the environment. For neutral news, segments were taken
from francophone newspapers in Montreal (La Presse, Le Journal de Montréal, Le Journal
Métro). Examples of neutral news consisted of random facts on cats, news about TV shows or
new album releases. One individual on the research team (CL) was responsible for the extrac-
tion of all news segments. Following the selection of all segments, we validated them to assess
their valence (positive or neutral) to determine if the judgement made by the researcher was
correct (see task validation in Results section). The final set of segments consisted of 24 news
segments (12 positive and 12 neutral) unlike Marin et al. [12], please refer to Table 1. We did
not use the same number of segments as Marin et al. [12] due to the lack of recent positive
news available in the media. Indeed, even if GlobalGoodness is dedicated to the production of
positive news, the small number of positive news published did not allow us to find a large
number of recent segments. Consequently, from the 12 positive and 12 neutral news segments
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collected, we removed all time indexes. All segments included the title, first lines of the article
and were presented as visually written segments (to read the selected segments, refer to S1
Table). This was done to control for the potential impact of double stimulation on memory,
which can be induced when both a text and an image are presented together [24, 25]. The task
was programmed and administered via Qualtrics, a highly secure web-based platform [26]. In
each group, we told participants that news segments would be presented randomly on the
screen and that each segment would last for 25 seconds. After 25 seconds, participants were
instructed to click to read the next news segment. We did not collect any information on
whether participants were exposed to the selected news segments prior their laboratory visit
(either positive or neutral).

We assessed news recall via a phone call 24 hours after participants’ exposure to the news
segments. Participants were unaware that they would have to recall the news 24 hours later.
During the phone call, participants were asked to recall as many news segments (that they had
read the previous day) in as much detail as possible. The interviewer transcribed the call for
two judges to rate thereafter. Both judges needed to be able to identify the news segment
described by the participant to attribute a point (a score of 1 for each correctly identified news
segment). The experimenter then read each of the news segment to the participant. Using a
Likert-type scale, the participant had to evaluate the emotionality of each news segment (1
being neutral/not positive and 5 being truly positive). The participant was also asked to assess
how concerned he/she felt by the news (1 being unconcerned/slightly concerned and 5 being
very concerned).

Psychosocial stressor. The stressor used for this study was the Trier Social Stress Test
(TSST), a highly validated psychosocial stressor known to increase cortisol levels [27]. In brief,
the TSST consisted of a 10-minute anticipation period followed by a 10-minute testing period.
The testing period was divided into two parts: the first part involved a 5-minute oral presenta-
tion where the participant was asked to engage in a job interview and the second part involved
a 5-minute period of mental arithmetic. In line with Marin et al. [12] and other previous stud-
ies from our laboratory [28, 29], we used the panel-out variant of the TSST. With this variant,
participants faced a false-mirror and a judge (another research team member) communicated
with them via a microphone. The judge was presented to the participants as a behavioral
expert. Besides this difference, the protocol was the same as the original variant of the TSST
[27].

Cognitive tasks. To ensure that participants did not suffer from any memory impairment
that would impact their ability to recall the news, they completed a logic memory task from the
Weschler Memory Scale 3" edition [30] as a control task. In summary, the task involved an
experimenter who read a short 90-word text to the participant. An immediate recall was per-
formed directly after the reading and a delayed recall was done 20 minutes later. Another task
was designed to ensure that participants had sufficient basic French reading comprehension
skills and could understand the news segments used in the main task. After the participant qui-
etly read a text, the experimenter asked him/her five comprehension questions. A mean score
was then computed to determine if the participant had a satisfactory understanding of the text.

Questionnaire. To measure the impact of positive news on affect, we used the Positive
and Negative Affect Scale (PANAS) at three different time points during the protocol [31].
This scale assesses emotional state on two dimensions: positive affect and negative affect. For
both scales, scores range from 10 to 50 where a higher score represents higher levels of posi-
tive/negative affect. According to the literature, the reliability coefficient of the Positive Affect
scale is 0.89 and 0.85 for the Negative Affect scale. In the present sample, Cronbach’s alpha for
the Positive Affect Scale was 0.85 and 0.74 for the Negative Affect Scale. Participants also com-
pleted additional questionnaires in this study, though they are not discussed in this paper.
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Fig 1. Schematic representation of the procedure. The figure shows the timeline for the laboratory visit.

https://doi.org/10.1371/journal.pone.0259094.g001

However, in line with the transparency of reporting checklist guidelines [32], a complete list of
tasks and questionnaires used in this study can be found on the Open Science Framework plat-
form at DOI 10.17605/OSF.IO/UZYRC [PROTOCOL DOI]. All questionnaires were com-
pleted in the laboratory on a computer using Qualtrics [26].

Salivary cortisol assays. Cortisol levels were measured in saliva. Saliva samples were kept
at -20°C until the analyses were performed. Samples were processed at the salivary analysis lab-
oratory, of the Centre for Studies on Human Stress, using high-sensitivity immunological
enzyme dosing from Salimetrics State College, catalogue number 1-3102. The degree of detec-
tion of this analysis is 0.012-3 ug/dL. The cortisol extraction protocol is described in detail
elsewhere [33].

Procedure. Participants were scheduled for a 2-hour lab visit and a 15-minute phone
interview 24 hours later. To control for circadian cortisol levels, all laboratory visits occurred
between 12:00 PM and 4:30 PM. During their lab visit, participants completed the PANAS
before and after reading the news segments (positive or neutral news depending on their con-
dition). They were then exposed to the TSST and completed the PANAS one last time. Finally,
participants performed the logic memory task and the reading task. We collected a total of
eight saliva samples, where samples were taken at 10-minute intervals throughout the entire
laboratory visit (Fig 1). Participants’ recall of the news segments was tested during a phone
interview 24 hours later.

Statistical analyses
Preregistration

All statistical analyses were preregistered on the Open Science Framework platform [DOI 10.
17605/OSF.I0/6CDEY] and data are available at DOI 10.17605/OSF.10/42X98 [34]. Analyses
were performed using Statistical Package for Social Science (SPSS) version 26 [35]. It was ini-
tially planned to perform all analyses using sex as an independent variable. However, given
premature study cessation due to the COVID-19 pandemic and the unequal distribution of
men and women within the sample, sex differences were not examined. However, sex was
included as a covariate in all analyses. This resulted in a modification to the type of analyses to
be conducted, compared to the analyses we originally preregistered.
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Data cleaning

Data cleaning was performed using R software [36]. We checked for extreme values for TSST
cortisol measurements. To do so, measurements with z- scores exceeding the cut-off value

of + 3.29 were considered extreme. Extreme data were transformed via winsorization. For a
cut-off winsorization of z = + 3.29, all observed values below the 0.1 percentile were

replaced with a z-score corresponding to a value of -3.29 and all observed values above the
99.9 percentile were replaced with a z-score of +3.29. Data for one participant was replaced
using this technique. Upon discovery that the cortisol data was not normally distributed, a log-
transformation was performed on raw cortisol data before conducting all analyses. However,
for the purpose of reporting valid endocrine data, figures represent untransformed cortisol
data. Raw data were used for the analysis of psychological measures (news recall and other
questionnaires).

Preliminary analyses

Task validation. First, it was necessary to validate the experimental task by ensuring that
the selected news segments for the positive condition were evaluated by the participants as
being more positive than the neutral news segments. One-way ANCOV As were performed on
the scores obtained for Emotionality and Concerned (for each news segment), with Condition
(neutral or positive news) as the between-subjects factor and Sex as covariate.

Cognitive skills. To ensure that participants in both conditions did not suffer from any
memory impairment and possessed sufficient reading abilities, t-tests (two-tailed) were per-
formed using the scores obtained on the logic memory task and reading task.

Main analyses

Objective 1. To determine if exposure to positive news segments led to changes in cortisol
levels in response to the TSST, a repeated measures ANCOVA with Time (time point of col-
lected saliva sample) as the within-subjects factor and Condition (neutral, positive) as the
between-subjects factor was conducted on cortisol values. Considering the potential effect of
sex hormones on cortisol levels [37], we controlled for sex hormones (and the use of hormonal
contraceptive). To do so, we created a variable called Sex hormones (with four levels: men,
luteal phase, follicular phase and use of hormonal contraceptives). This variable was used as a
covariate in the analysis.

Objective 2. To investigate the potential impact of exposure to positive news on memory
recall, a one-way ANCOV A with Condition as the between-subjects factor was conducted
using the total score for news segments remembered 24 hours later. Here, we only controlled
for Sex.

Objective 3. To determine if exposure to positive news segments increased positive affect
and/or decreased negative affect, two repeated measures ANCOV As were performed using
Time (PANAS measured at three different time points) as the within-subjects factor and Con-
dition as the between-subjects factor, with the score obtained on the PANAS for Positive Affect
and Negative Affect. Again, Sex was used as a covariate.

Results

Sociodemographic characteristics of the sample are presented in Table 2. Most of the partici-
pants were White university students with a mean age of 23.9 years (SD = 4.4). Although
assignment to experimental conditions was randomized in the study, we found a significant
difference of ethnicity between conditions (greater number of White participants in the
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Table 2. Sociodemographic participant’s information.

Neutral news Positive news Total sample

Sociodemographic information n % % %
Group 30 48.4 32 51.6 62
Sex®

Female 26 86.7 24 75 50 80.6

Male 4 13.3 8 25 12 19.4
Menstrual phase

Follicular 1 33 3 9.4 4 6.5

Luteal 8 26.7 7 21.9 15 24.2

Hormonal contraceptives 15 50.0 9 28.1 24 38.7

Missing 2 6.7 5 15.6 7 11.3
Socioeconomic Status

$0 -$18,012 (poverty line) 16 53.3 21 65.6 37 59.7

$18,012 -$25,000 3 10.0 4 12.5 7 11.3

$25,000 -$50,000 4 13.3 3 9.4 7 11.3

$50,000 -$75,000 3 10.0 4 12.5 7 11.3

$75,000 -$100,000 1 3.3 0 0 1 1.6

Missing 3 10.0 0 0 3 4.8
Civil Status

Single 15 50.0 19 59.4 34 54.8

Cohabiting 10 33.3 8 25.0 18 29.0

Married/partnered 5 16.7 5 15.7 10 16.1
Employment

Student” 21 70.0 27 84.4 48 77.4

Employed” 11 36.7 9 28.1 20 323
Ethnicity

White 23 76.7 15 46.9 38 61.3

Chinese 2 6.7 0 0.0 4 6.4

South-East Asian 0 0.0 1 3.1

West Asian 0 0.0 1 3.1

Black 4 13.3 5 15.6 9 14.5

Arabic 1 3.3 5 15.6 6 9.7

Latin American 0 0.0 5 15.6 5 8.1

*The unequal sex distribution is discussed further.

PParticipants answered “yes” to the question.

https:/doi.org/10.1371/journal.pone.0259094.t002

neutral news condition) X? (6, N = 62) = 13.411, p =0.037. To further investigate this differ-
ence, we conducted our main analyses by including Ethnicity as a covariate. It was later found
to have no impact on the results (which are presented below). In addition, we performed a
one-way ANOVA on the total score of news segments remembered with Ethnicity as a
between-subjects factor. We found that the group difference was nonsignificant (F(6,55) =
0.514, p = 0.795). Consequently, despite an observed difference of ethnicity between the condi-

tions, it did not appear to impact our results and was not included in subsequent analyses.

Preliminary analyses

Regarding task validation, one-way ANCOV As revealed a significant effect of Condition for
Emotionality (F(1,58) = 90.077, p < 0.001; d = 2.28) and Concerned (F(1,58) = 33.418,
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Mean score

KKK
KKK .
|_| — ] Positive News

Emotionality Concerned

Bl Neutral News

Fig 2. Mean score on emotionality and concerned about the news as a function of condition. Non-adjusted means are presented and errors bars are
the standard error of the mean. ***p<0.001.

https://doi.org/10.1371/journal.pone.0259094.g002

p < 0.001; d = 1.41) confirming that the positive news condition was associated with higher
scores for Emotionality and Concerned (Fig 2).

Regarding cognitive skills, ANCOV As revealed that there was no significant difference
between conditions for the logic memory task (F(1,59) = 0.051, p = 0.822) and the reading task
(F(1,59) = 0.864, p = 0.356).

Main analyses

For the repeated measures ANCOV As performed on salivary cortisol levels, the assumption
of sphericity was violated and consequently, an average of the Greenhouse-Geiser and
Huynh-Feldt corrections was used [38]. The analysis revealed no significant main effect of
Time (F(2.26,113.27) = 2.14, p = 0.12, np2 =0.041), Condition (F(1,50) = 0.05, p = 0.82, np2 =
0.001), nor the Condition by Time interaction for salivary cortisol levels (F(2.26, 113.27) =
0.09, p = 0.93, n,” = 0.002). Thus, participants who read positive news presented the same cor-
tisol reactivity to the TSST as participants who read neutral news (Fig 3).

The one-way ANCOVA testing the impact of positive news on memory recall indicated no
significant difference between conditions (F(1,59) = 2.168, p = 0.146, np2 =0.035; Fig 4), show-
ing that participants who read positive news remembered as many news segments as partici-
pants who read neutral news.

Due to violation of the assumption of sphericity, the average of the Greenhouse-Geiser and
Huynh-Feldt corrections were used [38] for the analysis regarding change in affect. The analy-
sis revealed a significant main effect of Time for positive affect (F(1.57, 92.81) = 33.47,
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Fig 3. Salivary cortisol levels in response to news reading and TSST as a function of condition. Non-adjusted means of raw cortisol data were used
in this graph and standard errors of the means were used for the error bars.

https://doi.org/10.1371/journal.pone.0259094.9003

p < 0.001, np2 =0.362) and negative affect (F(1.25, 73.95) = 34.23 p < 0.001, np2 =0.367) show-
ing that as time went by, positive affect decreased and negative affect increased. However,
results were nonsignificant for the main effect of Condition for positive (F(1,59) = 0.50,
p=0.483,n,” = 0.008) and negative affect (F(1, 59) = 3.22, p = 0.078, n,” = 0.052) and for the
Condition by Time interaction for positive (F(1.57, 92.81) = 1.21, p = 0.295, nlf,2 =0.020) and
negative affect (F(1.25, 73.95) = 2.63, p = 0.101, n,,” = 0.043; Figs 5 and 6).

Evidential value of null results using bayes factors

Considering the nonsignificant results found in the main analyses, we used Bayes factors to
assess their evidential values. According to Aczel et al. [39, 40], null results can occur for two
main reasons. Either there is a lack of power to detect the effect, or the effect tested does not
exist. To test these two possibilities, we used the Bayes information criterion (BIC), a ratio that
assesses the likelihood of the null hypothesis (H, = no difference between groups) compared
to the likelihood of the alternative hypothesis (H; = there is a significant difference [39, 40].
To further investigate the absence of differences between conditions on cortisol levels in
response to the TSST, we calculated BIC using JASP software [41]. The BIC for the difference
in cortisol levels between conditions was 60.92. As proposed by Jarosz and Wiley [42], this
value represents a strong evidence in favor of the null hypothesis (no difference in cortisol lev-
els between conditions), suggesting that the lack of power does not explain the absence of a dif-
ference in cortisol levels between conditions. Considering that no difference was found on
memory recall between conditions, we also computed BIC. The BIC for this result was 7.05,
representing substantial evidence in favor of H, (there is no difference on memory recall
between conditions), suggesting that the null result cannot be explained by a lack of statistical
power [42]. However, this evidential value is weaker than the one obtained for cortisol levels.
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Fig 4. Average number of news segments remembered as a function of condition. Standard errors of the means were used for the error bars.

https://doi.org/10.1371/journal.pone.0259094.g004

Finally, we computed BIC for the absence of difference between conditions on the PANAS.
The BIC for the Positive Affect Scale was 3.80, indicating substantial evidence in favor of Hy
(no difference on positive affect between conditions) and 2.40 for the Negative Affect Scale,
indicating anecdotal difference in favor of Hy. This suggests that we may have failed to detect a
difference in negative affect between participants exposed to positive and neutral news due to
a lack of statistical power.

Discussion

The three main objectives of this study were to determine whether exposure to positive news
segments, compared to exposure to neutral news segments, would lead to lower stress
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Fig 5. Score on positive affect, PANAS’s subscale in function of time as a function of condition. Non-adjusted means are presented and errors bars
are the standard error of the mean.

https://doi.org/10.1371/journal.pone.0259094.9005

reactivity to a laboratory stress, a greater recall of news 24 hours later, an increase in positive
affect and a decrease in negative affect. Our findings did not support our hypotheses, as no
group differences were observed for either of these measures.

Contrary to our hypothesis, exposure to the positive news segments did not lead to lower
cortisol reactivity to the laboratory stressor but at the same time, it did not lead to an increase
in cortisol reactivity as reported by Marin et al. [12] with negative news. This result suggests

-©- Neutral News
30
& Positive News

10—

Total score - Negative Affect

NEWS = TSST

Time

Fig 6. Score on negative affect, PANAS’s subscale in function of time as a function of condition. Non-adjusted
means are presented and errors bars are the standard error of the mean.

https://doi.org/10.1371/journal.pone.0259094.g006
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that positive or neutral news can serve to inform individuals without a physiological cost. In
this sense, exposure to positive news could be a way to stay informed without increased stress
reactivity as observed with negative news [12]. This suggestion aligns with studies showing
that humans are more attracted and reactive to negative content [43-45]. This phenomenon is
called the negativity bias and represents a natural human tendency, as well as serving an evolu-
tionarily purpose for threat detection in the environment [46]. As the brain’s principal task is
to ensure survival, this implies that negative content will always appear more salient and will
be detected more rapidly than positive or neutral information [44]. The negativity bias is pres-
ent in multiple domains [46, 47] and has been marginally studied in the news [48-51]. Conse-
quently, a possible explanation for the absence of a decrease in stress reactivity may lie in the
fact that the positive news in the current study were not positive enough to counterbalance the
brain’s natural tendency to detect threat. It is also possible that the number of news segments
presented was not sufficient to prevent the negativity bias and reduce stress reactivity. Only 12
news segments were selected for this study due to the lack of positive news in the media. This
might have prevented the development of a cumulative effect of positive news and therefore a
decreasing effect on stress reactivity. Further studies should increase the number of positive
news segments to which individuals are exposed and increase the positivity of the news to
determine whether exposure to positive news can eventually lead to a significant decrease in
stress reactivity and increase memory of positive aspects of the news.

Based on data provided by the emotion and memory literature [19-21], we postulated that
positive news would be better recalled than neutral news. Our results showed that compared to
neutral news, exposure to positive news segments before a social stressor did not improve
news recall in young healthy adults. Given that cortisol can be a facilitator for encoding infor-
mation [20], the absence of a difference in cortisol levels between the two conditions may
explain why memory recall did not differ for participants exposed to either positive or neutral
news. In addition, it is possible that a greater number of news segments would lead to a better
recall. It is thus possible that there exists a threshold of activation at which the brain will
respond to positive news and modulate the biological stress response and concomitant mem-
ory. Another possibility for the absence of a memory effect for positive news is the fact that all
news segments used in the current study lacked time indexes. As it was impossible to include
only recent positive news, all time indexes were removed from the segments. As time can be
used to provide context during encoding [52, 53], future studies should include temporal
information in positive news segments to investigate whether the amount of time elapsed since
the event impacts news recall.

Even though the positive news segments were considered more positive than the neutral
segments and that participants felt more concerned by them, positive news did not affect posi-
tive and negative affect in participants. However, a study in constructive journalism showed
that exposure to positive news increased positive affect and decreased negative affect [15]. We
were unable to replicate these results in our study. The inability to induce positive affect or
decrease negative affect may be explained by the presence of the stressor. Exposure to a stressor
typically induces negative emotions [54] and thus a stress-induced negative emotion may have
prevented any affect-enhancing effect of positive news. Moreover, the current study used news
segments (short segments of whole news articles, the title and the first sentences). Yet, it is pos-
sible that the positive news segments in the current study lacked context to induce positive
emotions which may have resulted in no affect change. To determine if it is possible to repli-
cate results derived from constructive journalism [15], future studies could include the entire
news piece instead of only short segments. Finally, due to the international nature of the Glo-
balGoodness platform, it is possible that people did not feel geographically close enough to the
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location of the news to generate positive affect. Therefore, it would be interesting to study the
impact of local positive news on affect in future studies.

The lack of difference in stress reactivity, memory and affect between participants exposed
to positive and neutral news was supported by the calculation of a Bayes factor. The interpreta-
tion of the Bayes factor computed for our main analyses (cortisol, memory recall and positive
affect) suggested that the lack of difference cannot be explained by a lack of statistical power
[42]. However, the BIC value obtained for the difference in negative affect was 2.40 (anecdotal
difference in favor of HO). It is thus possible that we may have failed to detect a difference in
negative affect between the positive and the neutral news conditions. We used the BIC instead
of interpreting nonsignificant p-values mainly because of the difficulties in interpreting p val-
ues [55]. Yet, it is important to note that Bayes factors still rely on cut-offs and that the conclu-
sions of our analyses may be affected by these cut-offs.

This study was unique as it was the first study to use an experimental design and cortisol
sampling with real positive news segments. This study contributes to the literature and allows
to generate new hypotheses for future research. However, our study was not without limita-
tions. First, due to COVID-19, we were unable to recruit a large number of participants and
our final sample had a large discrepancy between men and women. This limits the generaliza-
tion of our results to men and general population as our sample was predominantly composed
of White undergraduate students. Second, and as previously mentioned, the use of short news
segments and lack of positive news within the media prevented us from using recent news as
stimuli. Third, participants may have been exposed to positive news or neutral news segments
used in the current study through the media (while reading the newspaper) prior to their par-
ticipation in the study. Unfortunately, we did not control for this variable. Finally, the ecologi-
cal validity of this study may have been limited as this study was conducted in a laboratory
setting and may not be representative of real-world experiences (i.e., reading the news undis-
turbed and without being exposed to a laboratory stressor). Therefore, we propose that future
studies should be done in a more ecological context. For example, it would be interesting to
test the impact of receiving positive news (e.g., a job promotion) before a stressor (e.g., an
important meeting). In that context, we may expect that positive news would buffer the per-
ceived threat (meeting) and consequently the stress response associated to this threatening
event. Future studies should test this potential buffering effect of positive news prior to a
stressor in a real-life context where participants would report any positive and negative news
received during the day.

In the current study, we specifically tested the effect of reading positive news on the global
stress response to the TSST. We investigated the difference between groups on the stress
response after exposure to positive news or neutral news. More specifically, we wanted to test
the buffer (or inoculation) effect of positive news to a subsequent stressor. However, it is possi-
ble that a recovery effect exists, and it should be pertinent to conduct future studies to test this.
The possible recovery effect of positive news would appear if reading positive news after expo-
sure to a stressor would lead to a faster recovery to baseline cortisol levels following the stress.
These more specific and distinct hypotheses on the role of positive news on stress reactivity are
relevant and could be tested in future research.

In brief, our study highlights that positive news does not affect individuals’ cortisol levels,
memory or affect. Compared to negative news, reading positive news did not lead to increased
stress reactivity, nor did it heighten memory [12], increase negative affect or decrease positive
affect [15]. In other words, exposure to positive news could allow people to stay informed
about the latest news without the cost of negative news on physiological and/or psychological
processes. Beyond this, it is possible that exposure to positive news subsequent to negative
news exposure could lead to a faster recovery from the stress induced by the negative news. If

PLOS ONE | https://doi.org/10.1371/journal.pone.0259094  October 28, 2021 14/18


https://doi.org/10.1371/journal.pone.0259094

PLOS ONE

Effect of positive news medias on stress reactivity, memory and affect

this hypothesis is confirmed in future studies, this would suggest that constructive or positive
news could be a way to offset the physiological and psychological changes induced by negative
news.

Supporting information

S1 Table. News segments (neutral news and positive news) used in the current study. 12

neutral news and 12 positive news segments used as stimuli in the present study. The items

have been translated into English for the purpose of this article, but the original language of
the news is French.
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