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Abstract
Background: Traumatic stress is a global mental health problem requiring novel, easily implemented treatment
solutions. We compared the effectiveness and efficiency of Reconsolidation Therapy (RT) to the well-established
antidepressant paroxetine, in reducing symptoms of traumatic stress among patients from Nepal, a low-income
country.
Methods: Forty-six adults with posttraumatic stress disorder (PTSD) were randomized to one of two groups. The
reconsolidation blocker propranolol was administered 90 min before briefly recalling a traumatic memory with a
therapist, weekly for six consecutive weeks. This was compared to daily paroxetine for 26 weeks. Self-reported PTSD
symptoms were assessed blindly at the 7th, 13th, and 26th weeks.
Results: An intent-to-treat analysis revealed a robust pre- to post-treatment main effect (β1 = − 4.83, 95% CI = [−
5.66, − 4.01], p < .001), whereby both groups improved, with Cohen’s effect sizes of d = 2.34 (95% CI = [1.57, 3.12])
for paroxetine, and of 2.82 (95% CI = [1.98, 3.66]) for RT after 7 weeks, suggesting treatment effectiveness for both
groups in a real-world setting. Three and six-month follow-up yielded further significant improvement in both
groups, which did not differ from each other.
Conclusion: RT also displayed promising efficiency, considering that it had been discontinued weeks earlier while
the paroxetine treatment was continued, as recommended. RT could be taught in low-income countries as part of
the local therapeutic resources to treat the core symptoms of PTSD, provided that such results are replicated on a
broader scale.
Trial registration: ISRCTN34308454 (11/10/2017).
Keywords: Traumatic stress, Paroxetine, Reconslidation therapy, Low– and middle–income countries, Effectiveness,
Efficiency, Propranolol, Treatment, Randomized controlled trial
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Background
Posttraumatic stress disorder (PTSD) results in great distress and impairment, and represents a major global
mental health problem [1]. It remains among the most
commonly reported mental disorders in conflict-affected
and post-disaster settings (e.g., [2]). In Nepal, a country
with a five-decade history of humanitarian interventions
[3], studies find high rates of symptoms consistent with
PTSD: 9–14% in the general population, 14–60% among
torture survivors, 55% in former child soldiers, and 53%
among internally displaced individuals [4–6]. Yet, with a
few notable exceptions, evidence-based interventions for
PTSD designed for individuals living in low- and
middle-income countries (LMICs) are still largely lacking according to several systematic reviews (e.g., [7]). Although PTSD has been recognized as a Grand Challenge
[8], neither the call for scale-up of evidence-based treatments for mental disorders [9] by the Movement for
Global Mental Health, nor the WHO [10] flagship
guidelines (the mhGAP-IG) highlight the need for the
treatment of PTSD in LMICs.
Mainstream approaches to the treatment of traumarelated disorders include trauma-focused Cognitive Behavior Therapy (CBT) and Eye Movement Desensitization
and Reprocessing (EMDR), as well as the use of selective
serotonin reuptake inhibitors (SSRIs) like paroxetine [11].
Although efficacious [12, 13], such approaches are only
moderately efficient (i.e., the capacity to reach an objective
with minimum use of resources; see [14]) when duration,
treatment drop-outs (up to 32% for pharmacotherapy, and
78% for psychotherapy) and relapse (up to 20% for
pharmacotherapy and 50% for psychotherapy) are factored
in [12, 15, 16]. Importantly, SSRIs do not offer a cure for
PTSD and induce problematic side-effects. Individuals on
SSRIs must remain on these medications for years in
order to prevent relapse [17].
Although evidence-based psychotherapies practiced in
high-income settings can be adapted to treat PTSD in
LMICs (see [7]), there is a general lack of resources to
implement lengthy treatments protocols that require
highly qualified personnel, and intensive training and
supervision (see [18]). Clearly, novel evidence-based, easily scalable treatments for PTSD are urgently needed
[19, 20]. Reconsolidation Therapy is an emerging therapeutic intervention that could potentially play such a
role.
What is reconsolidation therapy?

Reconsolidation Therapy aims to weaken trauma-related
emotional memories by impairing their reconsolidation.
Reconsolidation theory suggests that a previously consolidated memory temporarily returns to an active state
and becomes labile again when recalled under certain
conditions [21, 22]. In order for the labile memory to
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persist in long-term memory, de novo intracellular protein synthesis is required for re-consolidation [22]. The
lipophilic beta-blocker propranolol inhibits protein synthesis and weakens the memory reconsolidation process
[22–24]. This pre-clinical finding was translated into a
proof-of-concept study involving PTSD patients by Brunet
et al. [25]. Reconsolidation blockade, or impairment, was
subsequently used with success with PTSD patients in
several trials (e.g., [26–28]), as well as with phobias (e.g.,
[29]), and addiction [28]. A meta-analysis also suggests
that propranolol reduces memory reconsolidation of emotional material among healthy study participants [30].
Reconsolidation Therapy (RT) is a promising, simple,
and easy to learn protocolized treatment for PTSD [30]
embodying the principles of reconsolidation theory.
However, its effectiveness and efficiency, i.e., the capacity
to achieve a therapeutic goal with a lesser dose of treatment or while consuming less (human or material) resources, remains poorly documented in non-Western,
low-income settings. This is of importance considering
that most trauma due to humanitarian emergencies
occur in non-Western countries [31, 32] where formal
mental health resources are scarce.
Main hypothesis

This pilot randomized controlled trial investigated the
(real-world) effectiveness and efficiency of Reconsolidation Therapy compared to paroxetine in reducing symptoms of PTSD. In light of previous literature [26, 30, 33,
34], we hypothesized that: (i) effectiveness would be observed for both interventions in reducing PTSD symptoms after 7 weeks of treatment; and that (ii) RT would
be more efficient than paroxetine, i.e., achieve a similar
or greater treatment effect but with a smaller dose of
treatment [14], over the course of this 26-weeks study.

Methods
Participants and setting

Participants were recruited in 01/04/2013 and 01/02/
2014 through a government-run health post in the
village of Manpur (Dang district) in rural Nepal. The
estimated population of the Dang district was 552,583,
constituting several linguistic and ethnic groups. This
district was severely affected during the Maoist armed
conflict in Nepal. Civilians sustained acts of extreme violence (e.g., abduction, killing, torture, sexual abuse) from
warring parties (see [4, 35]). An epidemiological survey
found high rates of anxiety, depression, PTSD and
psychosocial problems in Dang [4]. See Table 1 for the
participants’ sociodemographic characteristics.
Study design

This retrospectively registered (ISRCTN34308454)
randomized controlled trial used a 1:1 two-arms block
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Table 1 Participant characteristics at pre-treatment per group
Characteristics at baseline

Paroxetine

Reconsolidation

n

M

SD

n

M

SD

Age

23

40.30

11.85

23

39.78

10.95

PTSD symptoms (PCL)

23

65.56

7.83

23

64.73

7.76

Anxio-depressive symptoms (HSCL-25)

23

3.21

0.40

23

3.18

0.41

n

%

n

%

Male

4

17.39

11

47.83

Female

19

82.61

12

52.17

Illiterate

14

60.87

8

34.78

Primary

6

26.09

10

43.48

Secondary (8–10 years) or more

3

13.04

5

21.74

Service

1

4.35

2

8.70

Homemaker

7

30.43

4

17.39

Agriculture

13

56.52

15

65.21

Other

2

8.70

2

8.70

Lower-class

14

60.87

14

60.87

Middle-class

9

39.13

9

39.13

Brahman

2

8.70

0

0

Chhetri

8

34.78

11

47.83

Janajati

8

34.78

7

30.43

Dalit

5

21.74

5

21.74

Gender1

Education

Profession

Self-reported socio-economic status

Ethnicity

Marital status
Never married

2

8.70

3

13.04

Married

20

86.95

19

82.61

Single (divorced or widowed)

1

4.35

1

4.35

Gender is the only significant between-groups difference, X2 = (1, N = 46) = 4.8, p < .05

1

design, and a block size of four [36]. Participants were
assessed on the first treatment day (baseline) immediately before randomization, and again blindly 7, 13 and
26 weeks later at the health post by a trained health assistant. All procedures contributing to this work comply
with the ethical standards of the relevant national and
institutional committees on human experimentation and
with the Helsinki Declaration of 1975, as revised in
2008. This trial was approved by Health Canada, by the
Ethics Review Board of the Douglas Institute (ref: 12/4),
and by an ad-hoc ethics committee from Tribhuvan
University Teaching Hospital in Kathmandu, Nepal. To
circumvent literacy issues, participants were free to
choose between oral (video-recorded) or written informed consent. Data compilation and analysis was

slowed due to the 2015 earthquakes which affected the
offices of our partner institution, the Centre for Victims
of Torture (CVICT) in Nepal.
The inclusion criteria comprised the following: consented treatment-seeker aged 25–65; experienced a traumatic event, that is, the person experienced or witnessed
an event that involved actual or threatened death or serious injury, or a threat to the physical integrity of self or
others > 6 months ago [37]; met the DSM-IV-TR diagnostic criteria for PTSD. The exclusion criteria were:
having a basal heart rate < 60 bpm; a resting systolic
blood pressure < 100 mmHg; a self-reported PTSD
symptom score < 50 (see instruments section below); active suicidal ideation; a history of congestive heart failure, diabetes, chronic bronchitis, emphysema, or asthma;
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a medical morbidity requiring immediate treatment; a
previous adverse reaction to a β-blocker or SSRI; a
woman of child-bearing potential not using an acceptable
contraceptive method, or pregnant or breast-feeding; a
lifetime diagnosis of psychotic or bipolar disorder, cognitive problems, alcohol/substance dependence; using a
medication that may interact adversely with propranolol
or paroxetine.
Study medications

Participants from the RT group received 1 mg/kg of propranolol once a week, for 6 consecutive weeks, administered with a snack in order to increase absorption [38].
Propranolol is among the World Health Organization
(WHO) list of essential and safe medications that are
used worldwide [39].
Paroxetine, a widely prescribed lipophilic amine and a
high affinity SSRI almost completely absorbed by the
gastrointestinal tract after oral administration, is the recommended pharmacological treatment for adults with
PTSD in the US [11]. We used the product monograph’s
recommended therapeutic dose of 20 mg/day once daily
for 13 weeks, and then 10 mg daily for 13 more weeks.
The paroxetine capsules were dispensed at weekly divests to the health post and self-administered at home
every day. To ensure treatment adherence, transportation costs from and to the health post were reimbursed.
All medications were packaged by the Douglas Institute
pharmacy according to Canadian regulations.
Outcome measures

Symptom severity was assessed with the self-report
PTSD Checklist (PCL [6];). Psychiatric comorbidity (i.e.,
anxiety and depression) was assessed with the self-report
Hopkins Symptoms Checklist (HSCL-25 [6];). A DSMIV-TR PTSD diagnosis was determined using the Mini
International Neuropsychiatric Interview (MINI 5.0.0
[40];). The MINI was translated in Nepali and culturally
adapted following the guidelines of Van Ommeren et al.
[41]. Briefly, the translated measure was presented to the
clinical staff of CVICT who provided feedback. The revised version was back translated into English and compared to the original version by a native English speaker.
The Nepali translation was field tested among our case
finders.
Treatment and procedure

Four experienced psychosocial counselors, working for
CVICT in Dang district, were trained as case finders.
Candidate participants were identified by word of
mouth, visited, and screened at home by the case
finders. Seemingly eligible candidate participants were
invited to the health-post for a complete assessment by
a trained medical doctor (B.G.). Qualifying participants
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were immediately randomized to one of two treatment
arms using a 1:1 ratio and a block size of four [36]. The
randomization list was stored in a password-protected
computer at CVICT’s office in Kathmandu. An assistant
at CVICT communicated group assignment blindly over
the phone to the medical doctor located in Dang. See
Fig. 1 for the participants’ inclusion flow chart.
Two female nurses were formally trained by A.B. to
use Reconsolidation Therapy™. The intervention consisted in the patient writing/reading, or orally narrating
the index traumatic event in the first person, present
tense for 10–15 min to the nurse. R.P.S. acted as interpreter and cultural advisor. The nurses practiced the
treatment for 6 weeks with six pilot participants (not included in the study trial). A.B. and R.P.S. provided corrective feedback 6 weeks after the initial training was
completed. The treatment sessions were videotaped and
50% of sessions were rated by a panel (A.B. and R.P.S.)
using an adherence checklist devised for this study
(available from the first author). Adherence was deemed
good to excellent, with some minor departures (e.g., narratives verbalized in the past instead of the present
tense).
Trauma reactivation was conducted as described by
Brunet et al. [25, 26], at the health post once a week for
six consecutive weeks. Briefly, a nurse administered the
propranolol under the supervision of a medical doctor.
Vital signs were monitored every 30 min for 90 min,
after which the videotaped narration began. The blind
assessments took place at the health post at 7th, 13th,
and 26th weeks.
Statistical analyses

Analyses were conducted with SPSS 22.0 for Windows
(IBM, Armonk, NY). The treatment groups were compared twice, using two-sided tests with alpha set at .05:
1) using an intention-to-treat (ITT) sample, for which
data were imputed using the Expectation-Maximization
(EM) method [42] such that all randomized participants
were included, and 2) using a per-protocol (PP) sample,
for which unimputed data were used and the sample
was restricted to treatment completers. To determine if
pre- vs. post-treatment scores differed across groups,
mixed models were computed with all data available
across the seven (weekly) assessment points. Random effects for the intercept and time variables were tested and
included in the model to take into account the correlated nature of the data. The fixed-effect model included
group, time and their interaction, and estimates of fixed
effects were computed. PCL data were missing for 3 participants in each group for five treatment sessions and
post-treatment assessment. Since mixed-model analysis
can handle missing data [43], imputation prior to analysis was not necessary for the PP sample.
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Fig. 1 Participants’ flow diagram

At the week 7 and week 26 follow-up, there were 6 (3
in each group) and 12 (7 in the paroxetine group and 5
in the RT group) participants with PCL data missing, respectively, because of participant dropout. There were
no significant sociodemographic differences between the
dropouts and treatment completers. Since gender distribution differed across groups, to determine if adjusting
the model for gender changed the results, the mixedmodel analyses were recomputed including gender as a
covariate. Effect sizes (Cohen’s d [44];) for the difference
between pre- and post-treatment measures, as well as
week 7 and week 13, were calculated for both samples.

Results
A total of 46 individuals suffering from chronic PTSD
were randomized to paroxetine (n = 23) and reconsolidation therapy (n = 23) groups (see Fig. 1). Of the 46 randomized, 40 (87.0%) completed the 6-week-long
treatment with some protocol deviation; 34 (73.9%) participants (16 in paroxetine and 18 in reconsolidation

therapy group) completed the treatment per-protocol; 6
participants (13.0%; 3 in each treatment arm) dropout
from the study because of economic reasons (not mentioned), found employment overseas, or because their
problems/symptoms diminished, and they did not want
to come for further treatment.
Table 1 shows the demographic and clinical characteristics of the participants at baseline. There were no significant between-group sociodemographic differences at
baseline, except for gender, X2 = (1, N = 46) = 4.8, p < .05.
There were 15 males and 31 females included in the
study (see Table 1).
The patient’s index event occurred mostly (87%) during the armed conflict in Nepal (1996–2006) and involved torture, having a family member killed or
kidnapped, being involved in armed conflict, having to
flee/hide so as not to be killed, being attacked physically
or with a weapon, and being ill-treated in prison.
As hypothesized, a mixed model comparing the effects
of Reconsolidation Therapy to paroxetine in the ITT
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group yielded a non-significant interaction effect (β1 =
0.34, 95% CI = [− 0.80, 1.53], p = .537), suggesting that
the change in self-reported PTSD symptoms over 7
weeks was not different across groups (see Fig. 2). However, a very large reduction in PTSD symptoms was observed (β1 = − 4.83, 95% CI = [− 5.66, − 4.01], p < .001) in
both groups, as illustrated in Fig. 2. Similar results were
obtained in the PP analysis, yielding a non-significant
group by time interaction (F [1, 202] = 0.051, p = .821),
and a main effect for time (F [1, 202] = 273.236,
p < .001).
Only five individuals in the paroxetine group and two
in the reconsolidation therapy group scored above the
PCL cut-off score of 50 at the end of treatment (week
7). The pre- vs. post-treatment effect sizes were d = 2.34
(95% CI = [1.57, 3.12]) and 2.82 (95% CI = [1.98, 3.66])
for paroxetine and reconsolidation therapy, respectively.
Adjusting for gender effects did not change the results
(not shown).
Long-term treatment effect on PTSD symptoms

Paired-sample t-tests showed large significant decreases
from week 7 to 13 in both the paroxetine (d = 0.44, p =
.011) and reconsolidation therapy (d = 0.38, p = 0.012)
groups, as well as from week 7 to week 26 (d = 0.81,
p < .001; d = 0.81, p < .001, respectively). Further, none of
the participants scored above the cut-off score on the
PCL.
Adverse effects

The trauma reactivation procedure was well tolerated, as
further suggested by the low drop-out rate (13%) similar
in both groups. In the paroxetine group, six individuals
reported transient adverse physical effects: headaches
and dizziness (n = 2), pain in epigastric region, physical
weakness, an itchy throat, and nausea. One individual in
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the reconsolidation therapy complained of a mild pain
around the heart during session two. For all cases, a
medical examination did not reveal any problem. Symptoms were judged as non-serious, and treatment was
pursued.

Discussion
Six brief once-a-week sessions of RT performed by locally trained nurses were found to be non-inferior to 26
weeks of paroxetine treatment among a sample of rural
Nepali men and women. The intervention yielded very
large positive treatment effect in both groups. These results were maintained at both follow-ups. These results
are consistent with a recently published placebocontrolled randomized trial by Brunet and colleagues
[27] which showed a very large effect sizes of d = 2.74
for RT in a North American sample. The treatment effects for paroxetine were also comparable to those found
in other studies, with d = 1.5–2.2 [33, 34].
Although the effect sizes were substantial in both
groups, it is important to note that in the paroxetine
group, this was not a sustained post-treatment effect but
actually an active treatment effect, as participants continued to use the medication throughout their enrolment
in the study. This points toward the possibility that the
time-limited RT may have greater efficiency than paroxetine treatment. Although RT yielded treatment effects
comparable to those produced by paroxetine, these were
obtained using only six propranolol pills taken 90 min
before a brief trauma reactivation session, with very few
side effects. Further, the RT treatment effects persisted
for at least 6 months after the treatment was terminated.
RT was well-accepted by all the study participants.
Treatment guidelines do not recommend stopping an
SSRI after 6 weeks. In fact, treatment guidelines suggest
taking an SSRI for at least 12 months, and then once

Fig. 2 Reduction in self-reported PTSD symptoms across the first seven weeks
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improvement is achieved to prolong treatment for another 12 months so as to prevent the risk of relapse [45].
Of note, no relapse was observed at the 6-month followup in the group receiving RT.
Recall of trauma memories is at the foundation of RT.
While previous studies conducted in Nepal suggested
that experience and expression of trauma is stigmatized
in Nepali culture (e.g., [46]), we encountered no such issues in trauma reactivation, even among some female
participants who presented issues of sexual abuse and
marital rape as an index traumatic experience. RT
was well accepted as a treatment by all the study
participants.
For obvious logistical reasons, this study could not be
conducted in a double-blind manner, but this is the case
for most psychotherapy research. Further, we cannot determine the proportion of improvement in both groups
attributable to nonspecific effects of enrolment in a trial
or clinical attention because we did not use a placebo
(or sham) control group. We opted to offer two active
forms of treatment to enhance feasibility and because
not all participants in this rural part of Nepal were familiar with placebo trials. However, both RT and the
SSRIs have reliably outperformed the placebo condition
in other publications (e.g., [27]). There was a statistical
trend whereby more female participants ended up in the
paroxetine group than in the RT group. This trend may
have increased the effect size of paroxetine, as women
are more responsive to SSRIs than men [47].

Conclusion
This study suggests that evidence-based RT can be successfully taught in culturally diverse low-resource settings and that individuals with chronic symptoms of
PTSD are amenable to undergo RT and derive substantial benefits in just a few weeks. To generalize the findings of this study to other low-resource settings, the
study needs need to be replicated in larger samples
across diverse cultural contexts. If replicated, the reconsolidation therapy could offer a cost-effective solution
for practitioners in LMICs searching for an easy to learn,
brief evidence-based translational treatment for PTSD
and other event-related anxiety disorders.
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