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Abstract
Background: In 2017, patients on a generic or branded antidepressant venlafaxine were switched
to a new generic formulation (Enlafax). In February and April 2018, two major NZ media outlets
ran stories about the new generic being less effective and causing specific side effects. This study
aimed to examine the effect of the media coverage on drug side effects reported to the national
Centre for Adverse Reactions Monitoring (CARM) and whether the specific symptoms reported in
the media increased compared to side effects not reported in the media.
Method: We analysed monthly adverse reaction reports for Enlafax to CARM from October 2017
to June 2018 and compared adverse reports, complaints of decreased therapeutic effect and specific
symptom reports before and after the media coverage using an interrupted time series analysis.
Results: We found the number of side effects and complaints of reduced therapeutic effect
increased significantly following the media stories (interruption effect = 41.83, 95% CI [25.25,
58.41], p = .003; interruption effect = 15.49, 95% CI [7.01, 23.98], p = .012, respectively). The specific
side effects mentioned in the media coverage, including suicidal thoughts, also increased
significantly compared to other side effects not mentioned in the media.
Conclusions: In the context of a drug switch, media reports of side effects appear to cause a
strong nocebo response by increasing both the overall rate of side effect reporting and an increase
in the specific side effects mentioned in the media coverage, including reduced drug efficacy and
heightened suicidal thoughts.
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Highlights
• The study provides further evidence that media coverage of side effects can
induce a nocebo effect.
• This is the first study to look at media coverage of an antidepressant brand
switch.
• The increase in reported adverse events was higher for those symptoms
mentioned in the media reports.

Switches from branded to generic medicine formulations have become more frequent in
recent times as health funders seek to reduce costs. These switches to generic medical
and psychotropic medications have from time to time caused an increase in reported ad‐
verse events (Desmarais, Beauclair, & Margolese, 2011; Leclerc et al., 2017), and this is
likely to be due to negative attitudes towards generic medicines rather than pharmaco‐
logical differences between the branded and generic versions of the medication (Colgan
et al., 2015).
This phenomenon is known as the nocebo effect and research using inert medicines
has shown that people report a reduced therapeutic effect and more side effects from a
generic-labelled placebo compared to a branded placebo (Faasse, Martin, Grey, Gamble, &
Petrie, 2016). Similarly, the process of switching from one placebo tablet to another is as‐
sociated with reports of side effects and reduced drug efficacy (Faasse, Cundy, Gamble, &
Petrie, 2013). The nocebo effect can also occur in active medications and there is recent
evidence that media coverage about drug side effects can create a nocebo response by
highlighting negative reactions to a particular medication and prompting an increase in
symptom complaints and drug discontinuation (Faasse & Petrie, 2013).
In 2017, 45,000 New Zealand patients prescribed the antidepressant venlafaxine were
switched to a new funded generic (Enlafax XR) from either the branded originator or a
different generic version. In February 2018, two major print and online media outlets in
New Zealand ran stories on patients’ complaints that the new generic was less effective
and causing an increase in various symptoms, including heightened suicidal thoughts. A
few months later, another media report was released, again discussing patients’ reports
of ineffectiveness and side effects from Enlafax. Based on previous research, we tested
two hypotheses: firstly, that media coverage of the complaints following the venlafaxine
switch would be associated with an increase in adverse drug reactions reported to the
New Zealand Centre for Adverse Reactions Monitoring (CARM); and secondly, that the
specific side effects reported in the media would increase compared to other side effects
not reported in the coverage.
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Method
Newspaper Articles
On February 28 2018, two leading New Zealand media outlets, The New Zealand Herald
(NZME) and Stuff (Fairfax Media), published newspaper and online articles on the venla‐
faxine brand switch. The New Zealand Herald ran a story titled “Patients say generic
Pharmac-funded version of antidepressant venlafaxine left them depressed, anxious”
(Henry, 2018), while Stuff’s article was titled “Anti-depressant swap: Sufferers claim ge‐
neric drug is harming their condition” (Maude, 2018). These articles described the per‐
sonal experience of two patients when they switched from their original brand Efexor to
Enlafax. The reports stated that the new, cheaper generic version was not as efficacious
in managing the patients’ depression and they were also experiencing side effects. The
New Zealand Herald article specifically mentioned that patients were reporting suicidal
thoughts, nausea, fatigue, headaches and anxiety.
In April, Stuff released another online article, which continued on the subject of the
previous media coverage. This media report, “Fight over Pharmac’s switch to generic an‐
ti-depressant brand continues” (Steele, 2018), again stated that the new generic was not
as effective and noted that various adverse events had been reported - specifically head‐
aches, anxiety and suicidal thoughts. Of the two websites, Stuff is the most viewed with
approximately 161,600 unique views per day, while The New Zealand Herald has 94,800
views (https://www.siteprice.org). Neither of these stories suggested patients report side
effects to their doctor or to CARM.

Adverse Drug Reactions
A report of all adverse reactions to venlafaxine was obtained from CARM through Med‐
safe, New Zealand’s medicines monitoring agency. The CARM database collects adverse
reactions to medicines and vaccines, the majority of which are submitted by healthcare
professionals. Reporting is usually made online and CARM reporting forms can be ac‐
cessed on the website https://nzphvc.otago.ac.nz. Reports were obtained from October
2017 to July 2018 and included the month the report was received, the patients’ age and
gender, and up to five symptoms attributed to the medicine. As the data was anonymous
and publicly available, the study did not require ethical approval.

Measures
The number of reports of decreased therapeutic response was calculated for each month.
Decreased therapeutic response is an adverse reaction category on the CARM database
equivalent to a reduced efficacy of the medicine.
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The total number of side effects reported each month was also calculated as was the
number of times the five specific side effects mentioned in the New Zealand Herald arti‐
cle were reported. The side effects were matched to the corresponding adverse reactions
in the CARM database with headaches, nausea and anxiety being matched exactly. Two
of the media-mentioned side effects were considered broad enough to cover a range of
CARM adverse reactions. As such, reports of fatigue, lethargy and tiredness were grou‐
ped under the broader side effect of fatigue, while suicidal thoughts were matched with
reports of suicidal tendencies, suicidal ideation and impulses to self-harm. The five most
common adverse reactions not mentioned in the media reports were identified from the
CARM database and used as control symptoms. These were dizziness, drug withdrawal
syndrome, irritability, sleep disturbance and a fuzzy head.

Statistical Analyses
Interrupted time series analyses were conducted to investigate whether the February and
April media reports on the venlafaxine brand switch were associated with an increase in
the CARM reporting of decreased therapeutic response, total number of side effects and
the specifically mentioned side effects in the months directly after the media reports
compared to the five months before. An autoregressive integrated moving average (ARI‐
MA) model with an autoregression term of 1 and moving average term of 1 was used for
all analyses. As the three media reports were a one-off interruption to the normal time
series, a binary independent variable was created to indicate their presence by month.
March and May were given the value of 1 as these were the periods directly after the Feb‐
ruary and April media reports and all other months were coded 0. The analysis produces
an estimated interruption effect, which is the change in the rate of adverse event report‐
ing from the months coded 0 and 1, and indicates whether this change is significantly
different. This is a more conservative analysis as the adverse event reports in March and
May are averaged together to calculate the general effect of the three media stories rather
than both months being compared separately to the pre-media rate. Analyses were con‐
ducted in SAS (v9.4 SAS Institute Inc., Cary, NC) using the SAS PROC ARIMA procedure.
An alpha level of .05 was considered significant.

Results
In total, there were 100 adverse event reports from October 2017 to July 2018. The aver‐
age age of reporters was 43.7 years old and 70.0% were female. In the five months prior to
the first newspaper articles, the average number of adverse event reports to CARM was
6.00 (SD = 1.23) per month. In March and May, the two months directly after the release
of the articles, the average number of CARM reports significantly increased to 25.50
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(SD = 12.02; interruption effect i.e. difference between the pre-media average and March
+ May average = 19.45, 95% confidence interval (CI) [10.77, 28.13], p = .005).
The newspaper articles also had a significant effect on side effect reporting with the
pre-media average of 7.00 reports (SD = 4.18) a month increasing to 49.00 (SD = 26.63) in
March and May, see Figure 1. Similarly, the rate of decreased therapeutic response re‐
porting significantly increased from 4.00 (SD = 2.12) during the previous months to an
average of 17.00 (SD = 9.90) over March and May. The interruption effect of the media on
side effect reporting = 41.83, 95% CI [25.25, 58.41], p = .003. Interruption effect for de‐
creased therapeutic response reports = 15.49, 95% CI [7.01, 23.98], p = .012.

Figure 1. Number of reports of side effects and decreased therapeutic response before and after the
media reports.
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A further analysis investigated whether the reports to CARM of the specific side effects
mentioned in the February New Zealand Herald article increased in March and May com‐
pared to the five previous months. Figure 2 shows the rate of reporting for the mediamentioned side effects and Table 1 shows the interruption effects and corresponding p
values.

Figure 2. Numbers before and after media reports for the specific side effects reported in the media
and control symptoms not in media reports.
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Table 1
Estimated Interruption Effects of the Newspaper Articles on CARM Reports for Specifically Mentioned Side Effects
and Control Side Effects
Variable

Interruption effect

95% CI

p

Side effects mentioned in article
Suicidal thoughts
Nausea
Fatigue
Headache
Anxiety

6.64
1.95
1.63
3.62
0.39

[4.60, 8.68]
[0.62, 3.28]
[-1.45, 4.71]
[1.05, 6.19]
[-2.34, 3.11]

< .001
.029
.339
.034
.791

Side effects not mentioned in article
Dizziness
Drug withdrawal syndrome
Sleep disturbance
Irritability
Fuzzy head

2.70
2.96
0.75
0.50
0.88

[1.72, 4.60]
[0.53, 5.39]
[0.20, 1.30]
[-0.91, 1.91]
[-0.30, 2.06]

.002
.055
.036
.507
.190

Prior to the media coverage, suicidal thoughts were reported an average of 0.40 times
(SD = 0.55) per month but following the media report this significantly increased to 7.00
(SD = 1.41) across March and May. There were no adverse event reports of nausea before
the media coverage, but reporting significantly increased to 2.00 (SD = 1.41) during the
post-media months. The average rate of reporting per month of headache was 0.60 (SD =
0.55) before the media focus, which significantly increased to 4.00 (SD = 2.83) reports in
March and May. Fatigue was reported 0.80 times (SD = 1.10) over the five pre-media
months but this did not change significantly after the media coverage (M = 4.00, SD =
4.24). Similarly, the reporting of anxiety did not change, going from an average of 0.40
(SD = 0.89) before the media coverage to 1.00 (SD = 1.41) after the focus.
The side effects most frequently reported to CARM that were not mentioned in the
newspaper article were investigated to determine the effect on other adverse events. Diz‐
ziness, sleep disturbance, irritability and fuzzy head were all reported an average of 0.20
times (SD = 0.45) per month before the media focus. Following the coverage, there was a
significant increase in the reporting of dizziness (M = 3.00, SD = 1.41) and sleep disturb‐
ance (M = 1.00, SD = 1.41). There was no change in the post-media rate of reporting for
irritability and fuzzy head (both M = 1.00, SD = 1.41). Before the media articles, drug
withdrawal syndrome was reported an average of 0.40 times (SD = 0.55) a month, which
did not change after the media coverage (M = 2.00, SD = 0).
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Discussion
Main Findings
This study found that reports by the two largest New Zealand media outlets highlighting
the side effects and lack of efficacy of a new generic antidepressant were followed by a
significant increase in reports to CARM of similar side effects. The increase in reported
adverse events was largely limited to those mentioned in the media reports. While two of
the control symptoms, dizziness and sleep disturbance, did also increase, this was at a
lower rate than the symptoms mentioned in the media stories. The results are consistent
with a nocebo response driven by the media coverage, whereby patients’ expectations of
particular side effects result in an increase in those specific symptoms. A pharmacologi‐
cal explanation for this effect is very unlikely as the side effects highlighted in the media
stories and the control side effects were mentioned at a similar rate prior to the media
coverage. Following the media coverage, it was those symptoms mentioned in the media
stories that were mostly affected.
A particular concern in the findings is the mirroring of reports of decreased therapeu‐
tic efficacy, which could potentially drive non-persistence with antidepressant therapy.
Also of public health relevance is the increase in reports of suicidal ideation which is
likely due to the highlighting of suicidal thoughts and behaviour by patients discussed in
the media stories in February and again in April.

Comparison With Other Studies
Previous studies have shown that information about likely side effects from medication
can result in a significant increase in reports of those specific effects. Patients who were
told about sexual side effects when starting finasteride or beta-blocker medication were
significantly more likely to report these symptoms than patients who were not told of
these side effects (Cocco, 2009; Mondaini et al., 2007). Similarly, in the context of a clini‐
cal trial, those patients warned of gastrointestinal side effects in one research site were
more likely to complain of this as a side effect and withdraw from the study due to these
complaints (Myers, Cairns, & Singer, 1987).
Seeing another person in a media story report side effects from a medication can also
increase the expectations of a similar response (Faasse & Petrie, 2016). In an earlier study
by our group, media reporting on a change in the formulation and appearance of thyro‐
xine replacement therapy that led to a dramatic increase in adverse reaction reports
(Faasse, Cundy, & Petrie, 2009), found side effect complaints increased significantly after
television news stories. The largest increases concerned symptoms mentioned in the me‐
dia reports. This was strongest for the initial coverage and weakened with successive sto‐
ries (Faasse, Gamble, Cundy, & Petrie, 2012). This occurred in the current study, as the
May adverse event reporting was not as large as in March. Research on side effects from
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electromagnetic fields has also shown that alarmist media reports, which emphasise ad‐
verse effects, exacerbate the nocebo effect and lead to greater symptom reporting and a
perceived sensitivity to the supposedly harmful substance (Verrender, Loughran, Dalecki,
Freudenstein, & Croft, 2018; Witthöft & Rubin, 2013).
Switches to generic medicine provide potential for a nocebo response to be strongly
influenced by negative media coverage as non-adherence, patient reports of decreased ef‐
ficacy and increased side effects are more common following switches (Boone et al., 2018;
Weissenfeld, Stock, Lüngen, & Gerber, 2010). A nocebo response induced through media
reports can have a detrimental effect. Recent work has shown that negative stories in the
media about statins have led to an increase in the rate of patients discontinuing statins in
the United Kingdom (Matthews et al., 2016) and this early discontinuation has been
linked to an increase in myocardial infarction and death from cardiovascular disease in
Denmark (Nielsen & Nordestgaard, 2016).
The likely mechanisms of the nocebo response found in this study are social trans‐
mission and the misattribution of common symptoms to the effects of the new medica‐
tion (Petrie & Rief, 2019). Previous research has found that seeing another person report
side effects after receiving a treatment increases the likelihood of side effects’ complaints
after receiving the same treatment, especially if the observer can empathise with the per‐
son reporting the side effects (Faasse, Parkes, Kearney, & Petrie, 2018). Studies have also
found that individuals with higher levels of psychological distress also report a greater
number of physical symptoms (Watson & Pennebaker, 1989). This is likely to be of more
relevance in this group of patients taking an antidepressant and thus allowing more
symptoms to be misattributed to the effects of the new generic medicine. While generic
switches are now commonplace in New Zealand, a recent general population survey
found 38% still preferred taking branded medication compared to a generic or no prefer‐
ence (Kleinstäuber, MacKrill, & Petrie, 2018). Following a switch to a generic medicine
more side effects are reported by patients who are older, female and by those who have
been on their previous branded medicine longer (MacKrill & Petrie, 2018).

Strengths and Limitations
While this study drew on adverse reports to a national database, it is likely that the rates
are a substantively low estimate of the true effect of the nocebo effect caused by the me‐
dia coverage. Studies estimate that reports to a national adverse database represent less
than 10% of detected adverse drug reactions (McGettigan, Golden, Conroy, Arthur, &
Feely, 1997; Smith et al., 1996). It is further likely that many patients would not have
sought medical assistance for symptoms due to the perception that there was little that
could be done by their GP.
The study is limited by the non-experimental design and restricted in outcomes to the
specific side effect categories recorded by CARM. As such, it is possible that patients may
have experienced other side effects that the CARM database does not measure. Although
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patients can make direct reports using online forms this makes up only a small percent‐
age of CARM reports. The behavioural outcomes of the adverse event reporting are also
unknown. It is not known whether there was an increase in suicidal behaviour following
the stories or whether patients stopped venlafaxine or changed to another medication.
In conclusion, we found media coverage of reports of a lack of efficacy and side ef‐
fects following a switch to a generic version of venlafaxine were likely responsible for an
increase in similar reports to a national centre for adverse drug reactions. Of particular
concern is how media reports of increases in suicidal thoughts and loss of drug efficacy
following a drug switch can be readily converted in similar complaints across the wider
community. More research is also required on how such media reports are associated
with increases in non-adherence and non-persistence with medication, as well as possible
increases in suicidal behaviour. Future work may also be needed to develop guidelines for
media reporting on generic switches with a view to avoiding these adverse outcomes.
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