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ABSTRACT

Objective: Psychological treatments for somatic symptom disorder and functional somatic syndromes (SSD/FSS) achieve moderate ef-
fects only, potentially because of the high chronicity in these patients. Therefore, we aimed to evaluate whether early treatment, that is,
treatment in populations at risk or with recent onset, improves outcome.

Methods: We conducted a systematic review and meta-analysis of (cluster-)randomized controlled trials evaluating early psychological interven-
tions in the prevention and treatment of SSD/FSS in adults compared with inactive control conditions, standard care, or placebo. Individuals at
risk for SSD/FSS, suffering from subthreshold symptoms or new onsets of SSD/FSS, or presenting with SSD/FSS for the first time were included.
Results: We identified 30 eligible studies, mostly examining pain-related conditions. Interventions were diverse, ranging from bibliother-
apy to cognitive-behavioral therapy. We found positive effects on depression post-treatment (Hedges’ g = 0.12 [95% confidence interval =
0.03-0.2], k=5) as well as on somatic symptom severity (g = 0.25 [0.096-0.41], k= 17) and health care utilization (g = 0.31 [0.18-0.44],
k =3) at follow-up. However, because of a high risk of bias, sensitivity to corrections for meta-bias, and missing outcome data, findings
should be interpreted cautiously.

Conclusions: Our review shows that targeting SSD/FSS at an early stage represents a conceptual and practical challenge. Readily acces-
sible interventions addressing transsymptomatic processes of SSD/FSS development and consolidation are highly needed. Future studies
are needed to evaluate individuals with diverse symptoms, examine symptom history thoroughly, use placebo controls, and report out-
comes completely to determine the efficacy of early psychological interventions for SSD/FSS.

PROSPERO Registration: CRD42020140122.

Key words: somatic symptom disorder, functional somatic syndrome, bodily distress, somatoform disorder, early psychological interven-
tion, prevention.

INTRODUCTION underlying clinical phenotype (4-6). In the following, we will
use the terms SSD/FSS to refer to any clinically relevant bodily
complaints without a well-defined biomedical cause to use a ter-
minology familiar both to a psychological and a medical audience.

SSD/FSS are highly prevalent in the general population (7,8), in
primary care (9), and in patients of a wide range of medical special-
ties (6). Compared with individuals suffering from well-defined
biomedical conditions, individuals suffering from SSD/FSS show
at least the same, if not worse, outcomes (10,11). Moreover,

odily complaints are common and may be burdensome for the
B affected individual. In many cases, bodily complaints occur
without a well-defined biomedical cause or the individual’s suffer-
ing is not sufficiently explained by structural damage or dysfunc-
tion (1). There are numerous concepts and diagnoses to describe
such complaints, such as the Diagnostic and Statistical Manual
of Mental Disorders (Fifth Edition) diagnoses somatic symptom
disorder (SSD) and conversion disorder (functional neurological

symptom disorder) (2). Concurrently, the umbrella term functional
somatic syndrome (FSS) subsumes various syndromal diagnoses
specific to different medical specialties, for example, irritable
bowel syndrome or chronic fatigue syndrome (3). Of note, all these

CBT = cognitive-behavioral therapy, Cl = confidence interval,
DUI = duration of untreated illness, g = Hedges g HrQol = health-
related quality of life, k = number of studies, RR = risk ratio, SC/
TAU = standard care/treatment as usual, SSD/FSS = somatic symptom
disorder/functional somatic syndrome

different concepts might capture different subtypes of a single,
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individuals suffering from SSD/FSS display an elevated use of
health care services (12), potentially exposing them to iatrogenic
harm, for example, by unnecessary investigations (13).

Currently, multidisciplinary treatment is recommended for SSD/
FSS, with psychological treatment being a key component (1,14).
Meta-analytic evidence supports the efficacy of psychological treat-
ments for SSD/FSS (15-18). In these meta-analyses, however,
between-group effect sizes of psychological treatments are generally
only small to moderate, typically around Cohen's d = 0.11 to 0.40.

One possible explanation for these small effects could be a long
duration of untreated illness (DUI) in these patients. The DUI de-
scribes the time frame between the onset of a disorder and the ini-
tiation of adequate treatment (19) and has been linked to worse
outcome (20). The mean symptom duration reported in current re-
views evaluating psychological treatments for SSD/FSS ranged
from 3 to 25 years (16-18,21). In primary care, Herzog et al.
(19) reported a mean DUI of 25.2 years. Accordingly, offering
interventions at an earlier time might improve clinical outcome.

The appropriate conceptualization of early interventions for
SSD/FSS warrants special consideration for several reasons. Only
a small proportion of patients exposed to a risk factor develops
chronic symptoms, for example, after a gastrointestinal infection
(22). Furthermore, first symptoms of SSD/FSS often develop in
childhood and adolescence (23) and show substantial fluctuations
over time (24-26), complicating the definition and assessment of
illness duration. Even when fully manifested, SSD/FSS are severely
underrecognized (e.g., (27)) because of numerous structural as well
as patient- and physician-related factors (26). Consequently, both a
clear-cut differentiation of early intervention types for SSD/FSS
and their respective implementation are currently challenging.

The aim of the present study was to systematically examine the
efficacy of early psychological interventions in preventing and
treating SSD/FSS compared with inactive control treatments, stan-
dard care, or placebo in adults. We conducted a systematic review
and meta-analysis of (cluster-)randomized controlled trials evalu-
ating the effect of early psychological interventions on core out-
come domains in SSD/FSS research (28).

The methodology of this review mirrors two goals which we
wanted to achieve. First, we integrated various subtypes of SSD/FSS
to comply with the current conceptualization of SSD/FSS as one
clinical phenotype (3), additionally allowing us to ground our con-
clusions on a broader empirical basis. Second, we consider a rather
inclusive definition of early psychological interventions more ad-
equate to the nature of SSD/FSS. Beyond that, such a perspective
allows us to identify promising avenues and shortcomings in past
early intervention research more comprehensively. To the best of our
knowledge, this is the first systematic review and meta-analysis on
early psychological intervention approaches for SSD/FSS in general.
We expect early psychological interventions to show positive effects.
If effective, early psychological interventions could gain increas-
ing importance in the prevention and management of SSD/FSS.

METHODS

Protocol and Registration

A protocol was developed before data collection (see Text in Section A,
Supplemental Digital Content, http:/links.lww.com/PSYMED/A804). In
this article, we describe the study in the way it was finally conducted. A de-
tailed description of all amendments can be found in the Table in Section B,
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Supplemental Digital Content, http://links.lww.com/PSYMED/A804.
This review was registered with PROSPERO before data collection
(CRD42020140122).

Eligibility Criteria

Because the onset of an SSD/FSS cannot be clearly defined in many cases,
we incorporated three different participant eligibility criteria to capture the
whole population of interest for this review. Participants needed to be adults
(18 years and older) fulfilling at least one of the following criteria: a) being
at elevated risk for developing an SSD/FSS due to an acute event, for exam-
ple, suffering from an acute gastroenteritis (22) (prevention population, “in-
cident” definition); b) suffering from an SSD/FSS as diagnosed by a
medical/mental health professional for a maximum of 12 months, or suffer-
ing from subthreshold functional symptoms, or exhibiting somatic symp-
toms without clear somatic etiology and indication for somatic treatment
(early intervention population, “time” or “recent onset” definition); and c¢)
first presentation with an SSD/FSS to health care provider (first presenta-
tion population, “help-seeking” definition).

Because the onset of an SSD/FSS cannot be clearly defined in many
cases, we incorporated these three different participant eligibility criteria
to capture the whole population of interest for this review, that is, individ-
uals with acute symptoms, individuals in the process of developing persis-
tent symptoms, and recent-onset SSD/FSS. The first criterion aims to cap-
ture populations with an elevated likelihood of developing an SSD/FSS due
to an acute event, for example, suffering from an acute gastroenteritis or a
whiplash trauma. Studies were included if the acute event was a known risk
factor for developing SSD/FSS based on current evidence (e.g., (22,29)).
The second criterion aims to capture populations with subthreshold symp-
toms or new onsets of the full picture of SSD/FSS. The third criterion aims
to capture populations who seek professional help for their SSD/FSS for the
first time, irrespective of the duration of symptoms. We incorporated this
criterion because in routine care, the delivery of early psychological inter-
ventions is only possible if the affected individuals do seek help.

We looked for prospective (cluster-)randomized controlled trials evaluating
the efficacy of psychological interventions in preventing or treating SSD/FSS
compared with no treatment, wait-list controls, standard care/treatment as usual
(SC/TAU), or placebo. The results of these studies had to be published between
January 1, 1994, and April 30, 2020, in English or German language. Clinician-
directed interventions were included if they aimed at fostering the use of psy-
chological interventions and patient-level outcomes were reported. If psycho-
logical interventions were delivered in combination with other interventions,
the psychological interventions had to take up the majority of the sessions.

Outcomes of interest in the meta-analyses were selected based on re-
commendations for intervention research in SSD/FSS (28). Primary outcomes
were somatic symptom severity (self-report) and health-related quality of life
(HrQoL; self-report). Secondary outcomes were unwanted negative treatment
effects, diagnostic status concerning SSD/FSS (clinician-rated), anxiety, depres-
sion, health care utilization (i.e., number of doctor visits), and consumer satis-
faction. Studies did not need to measure one of our outcomes of interest to be
included in the review but were excluded from the meta-analyses, accordingly.

Search
Searches were run between September 9 and September 11, 2019, as well
as between May 4 and May 5, 2020, in PubMed (NCBI), PsycINFO
(Ovid), and Web of Science (Clarivate Analytics). We developed a two-
part comprehensive search strategy based on previously published reviews
(e.g., (1,14)) and our expertise to cover the full range of SSD/FSS while
narrowing the search down to studies evaluating early psychological inter-
ventions (see Text in Section A, Supplemental Digital Content, http://links.
Iww.com/PSYMED/A804, and the PROSPERO registration).

Moreover, L.B. and a research assistant conducted a backward search
by independently checking the reference lists of eligible reports for further
potentially eligible reports not identified during electronic database search.
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Study Selection
Records were managed using EndNote (Version X9.2). Titles and abstracts
were screened by L.B.

A duplicate screening of 30 randomly selected full-text records by LB
and the research assistant resulted in an interrater agreement of 80%
(Cohen's k (30): k = 0.3; prevalence-adjusted and bias-adjusted x (31):
x = 0.6). Because we considered this interrater agreement to be sufficient,
full-text screening was conducted by L.B. only, whereas ambiguous deci-
sions regarding study selection were discussed with M.C.S.-M. The final
study sample was checked for appropriateness by M.C.S-.M.

Data Collection Process

After the study selection process, we looked for corrections and errata of in-
cluded reports to ensure data integrity. Duplicate reports were identified by
L.B. and M.C.S-.M. and were treated as one study (32).

Data collection was conducted by L.B. using a standardized electronic
form reviewed by L.L. and M.C.S-.M. priorly. L.B. discussed difficult cod-
ing decisions with M.C.S-.M. A subset of 10 studies was coded by L.B. and
M.C.S-M. in duplicate to establish interrater agreement in outcome data. A
two-way random-effects single-rater intraclass correlation (33) indicated
moderate to good reliability (ICC = 0.79, 95% confidence interval [CI] =
0.73-0.84) (34). Disagreements were mainly attributable to the selection
of the control condition and post-treatment measurement. Disagreements
were discussed to reach a consensus.

For 1 of 18 studies with insufficient information to compute effect
sizes, we obtained all necessary data from the study authors.

Data Items
We extracted data on general study information, participants, intervention,
outcomes, and further statistics relevant for cluster-randomized trials. Out-
come data were extracted for baseline, post-treatment, and the longest
follow-up measurement.

Length of follow-up was computed as the time frame between end of treat-
ment and follow-up measurement. If length of follow-up varied between in-
dividuals within a study, we coded the shortest possible length of follow-up.

Risk of Bias in Individual Studies

Risk of bias was assessed at outcome level by L.B. We used the revised
Cochrane risk-of-bias tool for individually randomized trials (RoB 2) (35).
For cluster-randomized trials, we used the predecessor of this instrument
(36) because it additionally addresses bias specific to this trial design.
Risk-of-bias figures were created using the robvis package (37).

Summary Measures and Planned Methods of Analysis
Meta-analyses were performed, if at least three effect sizes were available
for the respective analysis. Otherwise, we synthesized the studies narratively.

For each outcome at each time point (post-treatment versus follow-up),
we computed random-effects meta-analyses within R (Version 3.6.0) (38)
using the metafor package (39). Weights were computed using the
inverse-variance method. Between-study variance (7°) was estimated using
the method of restricted maximum likelihood. The 95% Cls were calcu-
lated via the Knapp-Hartung method (40,41). We also report 95% predic-
tion intervals (42) describing the range in which effect sizes of future sim-
ilar studies will probably fall.

For diagnostic status data, we report risk ratios (RRs), with numbers
less than 1 representing more desirable results in the intervention group.
For all other outcomes, we report Hedges' g (43), with positive numbers
representing more desirable effects in the intervention group.

For cluster-randomized trials, we approximated correct effect size Cls by
inflating standard errors (44). Analogous to van Dessel et al. (17), we imputed
an intracluster correlation of 0.031 based on an estimation from Campbell
et al. (45), when information on intracluster correlation was missing.
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Risk of Bias Across Studies

We explored the range of possible outcomes when correcting for meta-bias
by implementing the conditional precision-effect test and precision-effect
estimate with standard errors (PET-PEESE) procedure (46) and a three-
parameter selection model (3PSM) (47,48). In the conditional PET-PEESE
procedure, effect sizes are regressed on their standard errors/variances (49).
The resulting intercept serves as corrected effect estimate (46,49). As in Car-
ter et al. (47), we implemented PET-PEESE with multiplicative error terms.

The 3PSM provides a corrected effect size estimate by specifying a selection
model estimating the probability of observing effect sizes within prespecified p
value ranges (48,50,51). In our analyses, the selection model was a step function
consisting of two ranges with a one-sided p value of .025 as a cut point corre-
sponding to the conventional significance criterion of o= .05 (two-sided). We im-
plemented the 3PSM approach by using the weightr package (52).

Additional Analyses

We conducted meta-regressions to analyze the impact of intervention inten-
sity, mean duration of symptoms, type of participant population, and type
of control group on the treatment effect. For effects at follow-up, we addi-
tionally investigated length of follow-up as a moderator.

To detect potential confounding between moderators, we examined
their relationships descriptively. The relationship between intervention in-
tensity and ordinal variables (type of participant population, type of control
group) as well as the relationship among ordinal variables were examined
using Cramer's ¥ (0 = no association; 1 = maximum dependence) (53,54).

The relationship between ordinal and metric variables (duration of
symptoms, length of follow-up) was examined using Spearman's p. The re-
lationship between intervention intensity and metric variables was assessed
using biserial correlation (7,), whereas the relationship between metric var-
iables was quantified via Pearson's r.

Sensitivity Analyses

We investigated the robustness of the results to the method used for estimat-
ing between-study variance by repeating analyses, with 77 estimated via the
two-step DerSimonian-Laird method (55,56). In addition, we repeated the
analyses with individually randomized controlled trials, exclusively.

RESULTS

For more detailed information on outcome data and risk-of-bias
ratings, see Tables and Figures in Section C, Supplemental Digital
Content, http://links.lww.com/PSYMED/A804.

Study Selection

The electronic database search identified 5499 different records
(see Table in Section D, Supplemental Digital Content, http://
links.Iww.com/PSYMED/A804). After full-text screening of 408
records and a backward search based on initial 29 eligible records,
37 records reporting 30 different studies were included (Table 1;
see also Figure 1, for a flow diagram).

Study Characteristics
Of all included studies, 28 were individually randomized con-
trolled trials, whereas two were cluster-randomized trials. Almost
all studies were conducted in Europe, North America, or Australia.
In total, 11,342 individuals participated in the included studies
(median = 176, range = 28-3851). Of these, 52.5% were female (2
studies with missing information). Twelve studies were conducted
in a prevention population, whereas 18 studies were conducted in
an early intervention population. The mean age ranged from 30.5 to
66 years (median = 41.3 years). Syndromes of interest were mostly
pain related (k = 25), with chronic low back pain being investigated
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Early Interventions for SSD/FSS

Records identified Records identified Records identified
- in PubMed in PsycINFO in Web of Science
S (k =2696) (k = 1442) (k=2398)
=
©
g I I I
é Records aﬁer dup]icates removed; Records excluded
= screening of title/ abstract —>| _
(k =5091)
(k =5499)
N
() Records excluded (k = 379)
- no original research article /
abstract (k = 81)
- abstract without full-text
publication (k = 41)
- abstract with full-text already
identified (k= 9)
- no appropriate design (k = 47)
Screening of full text - no appropriate population
(k =408) (k=129)
) - no appropriate age of subjects
= l (k=22)
) - no psychological intervention
] =
< Reports included for - (rI:o a3|:::))ropriate comparison
= backward search k- 5)
s (k=29) ( X .
g - not in English or German (k = 4)
E - no full-text accessible (k = 7)
Records excluded (k = 123)
- no original research article /
abstract (k = 18)
3 - no appropriate design (k = 30)
New records identified via - no appropriate population
backward search (k=59)
(k=131) - no appropriate age of subjects
3 (k=7)
) - no psychological intervention
) Reports included in (k=7)
narrative synthesis - no appropriate comparison
(k=37) (k=2)
i
Studies after duplicate
reports removed
(k = 30)
-]
g v
2
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- health-related quality of life (post-treatment: k = 11; follow-up: k = 12)
diagnostic status concerning SSD/FSS (post-treatment: k = 4)
anxiety (post-treatment: k = 3; follow-up: k = 6)
depression (post-treatment: k = 5, follow-up: k = 9)
health-care use (follow-up: k = 3)
Narrative synthesis: unwanted negative treatment effects (post-treatment: k = 1; follow-up: k = 2)
diagnostic status concerning SSD/FSS (follow-up: k = 2)
L consumer satisfaction (post-treatment: k = 2, follow-up: k = 1)

FIGURE 1. PRISMA flow diagram (57). Numbers of excluded records also include records for which the respective information was
unclear. Numbers of included studies in the narrative and meta-analytic syntheses represent the numbers of studies with available data.

Seven full texts could not be obtained despite contacting authors.

most frequently (k= 11). Mean symptom duration at baseline was
reported in four studies and ranged from 13 days to 5.5 years.

Interventions in the treatment group were diverse. One study
evaluated a training for general practitioners, whereas 29 studies
evaluated patient-directed interventions. Of these, 24 studies
consisted of interventions comprising contact with a health care
professional. In the remaining studies, interventions were
completely based on written materials (k = 2), in self-help format
(k= 1), video-based (k = 1), or included a computer-based para-
digm (attention bias modification, k£ = 1). Five studies evaluated
early psychological interventions in combination with other treat-
ments, for example, physiotherapeutic exercises.

Eight of the 29 studies with patient-directed interventions had
an educational focus (i.e., predominantly providing information),
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whereas 21 studies had a therapeutic focus (i.e., predominantly
targeting change in psychological processes). In the latter group,
interventions in 16 studies included a cognitive-behavioral
therapy-based component, whereas the other 5 studies evaluated
either eye movement desensitization and reprocessing (EMDR)
as well as reassurance, self-management (k = 2), stress inoculation
training, or attention bias modification. Cognitive-behavioral ther-
apy as such was implemented in 14 studies, including an in-group
format (k= 3), in combination with biofeedback (k= 2), or as part
of multidisciplinary treatment programs (k = 3).

In four studies, the number of treatment sessions could not be
determined because of the nature of interventions (e.g., self-help
format, written material). In the remaining studies, the median
number of treatment sessions was 6, ranging from 1 to 280 (the
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latter being an outlier of one study of multidisciplinary inpatient
treatment of 812 weeks in duration (58)).

Early psychological interventions were compared with SC/
TAU (k = 19), no treatment (k = 5), psychological placebo treat-
ment (k = 5), and wait-list control (k= 1).

Primary Outcomes

Somatic Symptom Severity

Post-treatment
Of 19 studies measuring somatic symptom severity post-treatment,
effect size data were available for 13 studies (n =2031). There was
a nonsignificant effect (g = 0.11 [-0.079 to 0.3]; Figure 2). Hetero-
geneity was significantly different from zero (Q(12) = 38.3,
p < .001), and inconsistency was moderate to considerable
(P =67.7% [33.3% to 88.8%]). The resulting 95% prediction inter-
val ranged from —0.46 to 0.68. Risk of bias is depicted in Figure 2.
The PET-PEESE revealed a corrected effect estimate of g = 0.008
(=0.51 to 0.52). The 3PSM revealed a corrected effect estimate of
2=-0.023 (—0.2 to 0.15). A likelihood ratio test did not reveal a sig-
nificantly better fit of the 3PSM to the data (3*(1) = 2.68, p = .10).

Follow-Up
Of 24 studies measuring somatic symptom severity at follow-up,
effect size data were available for 17 studies (n = 2438). Follow-
up length ranged from 1.5 to 24 months (median = 9.5). There
was a small, significant positive effect (g = 0.25 [0.096 to 0.41];
Figure 3). Heterogeneity was significantly different from zero (Q
(16) =37.4, p = .002), and inconsistency was small to considerable
(P =58.4% [22.9% to 85.9%]). The resulting 95% prediction inter-
val ranged from —0.22 to 0.72. Risk of bias is depicted in Figure 3.
The PET-PEESE revealed a corrected effect estimate of
2=0.04 [-0.32 to 0.4]. The 3PSM revealed a corrected effect es-
timate of g = 0.14 [-0.041 to 0.31]. A likelihood ratio test did not
reveal a significantly better fit of the 3PSM to the data
(A(1)=2.01, p = .16).

Health-Related Quality of Life

Post-treatment

Of 17 studies measuring HrQoL post-treatment, effect size data
were available for 11 studies (n = 4498). There was a nonsignifi-
cant effect (g = 0.13 [-0.07 to 0.33]; Figure 4). Heterogeneity

Somatic symptom severity (post-treatment)

Study Condition Intervention Weight g [95% CI]
Birch et al., 2020 cPP CBT —_— . 5.27%  —0.38 [-0.95, 0.20]
Bjernnes et al., 2017 cPP education —— 10.64% -0.32[-0.53, -0.11]
Toft et al., 2010 SD PCP training 2.66% -0.24[-1.18, 0.69]
Ferrari et al., 2005 cWS educational pamphlet — 7.88% -0.16 [-0.54, 0.21]
Traeger et al., 2019 cLBP education —— 9.45%  —0.04 [-0.32, 0.24]
Bérubé et al., 2019 cP self-management — . 5.39% 0.05 [-0.51, 0.61]
Damush et al., 2003 cLBP self-management B 9% 0.07 [-0.23, 0.38]
Sanders et al., 2013 TMJD CBT & biofeedback —— 9.13% 0.12[-0.18, 0.42]
Irvine et al., 2015 cLBP self-help - 10.86% 0.25[0.05, 0.45]
Sharpe et al., 2012 (study 1) cP ABM —— 5.65% 0.32[-0.22, 0.85]
Nyenhuis et al., 2013 tinnitus self-help or CBT —— 9.05% 0.34[0.04, 0.65]
Sterling et al., 2019 cWS stress inoculation training —— 7.56% 0.52[0.12, 0.91]
Janse et al., 2016 ICF guided self-help —— 7.46% 0.67[0.27, 1.07]

Random Effects Mgdel — 100.00%  0.11[-0.08, 0.30]
(Q(12) = 38.3, p < .001; I = 67.7%)
\ \ \ \ \ \ \
-15 -1 -0.5 0 0.5 1 1.5

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

0%

Low risk of bias . Some concerns . High risk of bias

FIGURE 2. Forest plot and risk of bias inherent in the summary effect for somatic symptom severity (post-treatment). g > 0 indicates more
favorable outcomes in the intervention group. ABM = attention bias modification; CBT = cognitive-behavioral therapy; cLBP = chronic
low back pain; cP = chronic pain; cPP = chronic postoperative pain; cWS = chronic whiplash syndrome; ICF = idiopathic chronic fatigue;
PCP = primary care physician; SD = somatoform disorder; TMJD = temporomandibular joint disorder. Study-level biases are weighted
according to the meta-analytic weights. One cluster-randomized study was included in this meta-analysis (59). There was a high risk of
bias arising from the timing of identification and recruitment of individual participants in relation to timing of randomization in this

study (not depicted).
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Somatic symptom severity (follow-up)

Study Condition Intervention Weight g [95% CI]
Birch et al., 2020 cPP CBT —t 4% -0.20 [-0.75, 0.36]
Bérubé et al., 2019 cP self-management — 3.9% -0.18[-0.75, 0.39]
Ferrari et al., 2005 cWS educational pamphlet —a— 5.99% —0.13[-0.52, 0.26]
Riddle et al., 2019 cPP CBT —l— 8.47% —0.06[-0.30, 0.18]
Bjornnes et al., 2017 cPP education —— 9.03% 0.00 [-0.21, 0.21]
Linton & Ryberg, 2001 cLBP, cNP CBT —— 7.23%  0.08 [-0.23, 0.39]
Damush et al., 2003 cLBP self-management — 6.81% 0.28 [-0.05, 0.62]
Traeger et al., 2019 cLBP education —— 7.56% 0.30[0.01, 0.59]
Toft et al., 2010 SD PCP training 1.86%  0.31[-0.62, 1.23]
Sterling et al., 2019 cWS stress inoculation training — . 5.73% 0.32 [-0.09, 0.72]
Irvine et al., 2015 cLBP self-help - 9.24% 0.34[0.14, 0.54]
Nyenhuis et al., 2013 tinnitus self-help or CBT —— 6.93% 0.36 [ 0.03, 0.69]
Whitfill et al., 2010 cLBP multidisciplinary — 5.88% 0.45[0.05, 0.84]
Gatchel et al., 2006 TMJD CBT & biofeedback —— 5.84% 0.52[0.12,0.92]
Silverberg et al., 2013 PCS CBT 2.23%  0.72[-0.11, 1.55]
Cai et al., 2018 cPP CBT — 572%  0.80[0.39,1.20]
Sharpe et al.,, 2012 (study 1)  cP ABM —.— 3.57%  0.89[0.28, 1.49]

Random Effects Moglel o
(Q(16) =374 p = 0.002; (;9: 58.4%) - 100.00% 0.25[0.10, 0.41]
| \ \ \ \ \ \
-1 -05 0 0.5 1 1.5 2

Observed Outcome

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

0%

25%

50% 75% 100%

Low risk of bias . Some concerns . High risk of bias

FIGURE 3. Forest plot and risk of bias inherent in the summary effect for somatic symptom severity (follow-up). g > 0 indicates more
favorable outcomes in the intervention group. ABM = attention bias modification; CBT = cognitive-behavioral therapy; cLBP =
chronic low back pain; cNP = chronic neck pain; cP = chronic pain; cPP = chronic postoperative pain; cWS = chronic whiplash
syndrome; PCP = primary care physician; PCS = postconcussion syndrome; SD = somatoform disorder; TMJD = temporomandibular
joint disorder. Study-level biases are weighted according to the meta-analytic weights. One cluster-randomized study was included in
this meta-analysis (59). There was a high risk of bias arising from the timing of identification and recruitment of individual participants

in relation to timing of randomization in this study (not depicted).

was significantly different from zero (Q(10) = 19.9, p = .03), and
inconsistency was small to considerable (> = 51.4% [0% to
88.8%]). The resulting 95% prediction interval ranged from
—0.34 to 0.60. Risk of bias is depicted in Figure 4.

The PET-PEESE revealed a corrected effect estimate of g = 0.23
[-0.013 to 0.48]. The 3PSM revealed a corrected effect estimate of
2=0.055[-0.13 to 0.24]. A likelihood ratio test did not reveal a sig-
nificantly better fit of the 3PSM to the data (*(1) = 1.79, p = .18).

Follow-Up

Of 18 studies measuring HrQoL at follow-up, effect size data were
available for 12 studies (n = 1681). Follow-up length ranged from
2 to 24 months (median = 10). There was a nonsignificant effect
(g =0.12 [-0.001 to 0.25]; Figure 5). Heterogeneity was not sig-
nificantly different from zero (Q(11) = 13.2, p = .28), and inconsis-
tency was small to substantial (* = 23.1% [0% to 72.7%]). The
resulting 95% prediction interval ranged from —0.13 to 0.37. Risk
of bias is depicted in Figure 5.
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The PET-PEESE revealed a corrected effect estimate of
2=0.18[0.002 to 0.36]. The 3PSM revealed a corrected effect es-
timate of g = 0.16 [-0.004 to 0.32]. A likelihood ratio test did not
reveal a significantly better fit of the 3PSM to the data
(x*(1) = 0.45, p = .5).

Secondary Outcomes

We could detect significant effects of early psychological interven-
tions on depression posttreatment (g = 0.12 [0.03 to 0.2], k= 5)
and on health care utilization at follow-up (g = 0.31 [0.18 to
0.44], k= 3). While the effect on depression post-treatment turned
nonsignificant when applying PET-PEESE (g = 0.12 [-0.4 to
0.64]) and was robust to the 3PSM (g = 0.17 [0.046 to 0.29];
»*(1) = 1.32, p = .25), the effect of health care utilization at
follow-up was robust to PET-PEESE (g = 0.26 [0.15 to 0.38])
and increased in the 3PSM (g = 0.82, ¥*(1) = 5.75, p = .016, no
CI available due to model convergence problems). For all other
outcomes, there were no significant effects, or there were too
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Health-related quality of life (post-treatment)

Study Condition Intervention Weight g [95% CI]
Birch et al., 2020 cPP CBT — . 5.71% -0.70 [-1.29, —-0.11]
Ferrari et al., 2005 cWS educational pamphlet —— 9.89% -0.13[-0.51, 0.24]
Sanders et al., 2013 TMJD CBT & biofeedback —— 12.09% -0.05[-0.35, 0.25]
Lamb et al., 2012 cWS education —_— - 4.61% -0.01[-0.69, 0.67]
Bérubé et al., 2019 cP self-management — . 6.13% 0.06 [-0.50, 0.62]
Damush et al., 2003 cLBP self-management — 11.84% 0.11[-0.20, 0.41]
Toft et al., 2010 SD PCP training 2.77% 0.27 [-0.66, 1.20]
Traeger et al., 2019 cLBP education —— 12.65% 0.27 [-0.01, 0.55]
Irvine et al., 2015 cLBP self-help —— 15.54%  0.28[0.08, 0.47]
Sterling et al., 2019 cWS stress inoculation training —— 9.46% 0.43[0.04, 0.82]
Janse et al., 2016 ICF guided self-help — 9.31%  0.52[0.12, 0.92]

Random Effects Model — 100.00% 0.13[-0.07, 0.33]

(Q(10) = 19.9, p = 0.03; /? = 51.4%)

(

\ \ \ \ ( \

-15 -1 -0.5 0 0.5 1 1.5
Observed Outcome
Bias arising from the randomization process | _
Bias due to deviations from intended interventions I _
Bias due to missing outcome data | _
Bias in selection of the reported result | e —
0% 25% 50% 75% 100%

Low risk of bias . Some concerns . High risk of bias

FIGURE 4. Forest plot and risk of bias inherent in the summary effect for health-related quality of life (post-treatment). g > 0 indicates
more favorable outcomes in the intervention group. CBT = cognitive-behavioral therapy; cLBP = chronic low back pain; cP = chronic
pain; cPP = chronic postoperative pain, cWS = chronic whiplash syndrome; ICF = idiopathic chronic fatigue; PCP = primary care
physician; SD = somatoform disorder; TMJD = temporomandibular joint disorder. Study-level biases are weighted according to the
meta-analytic weights. Two cluster-randomized studies were included in this meta-analysis (59,60). Whereas the study by Lamb et al.
(60) was at low risk of bias arising from the timing of identification and recruitment of individual participants in relation to timing of
randomization, the study by Toft et al. (59) was at high risk (not depicted).

few data available to conduct meta-analyses. For full results con-
cerning the secondary outcomes, see Text in Section F, Supple-
mental Digital Content, http://links.lww.com/PSYMED/A804.

Additional Analyses
Type of population significantly moderated the effect in three out-
comes: somatic symptom severity post-treatment (F(1,11) = 7.14,
p = 022, R* = 63.1%), HrQoL post-treatment (F(1,9) = 6.91,
p = .027, R* = 80%), and HrQoL at follow-up (F(1,10) = 6.14,
p =033, R* = 100%). Post-hoc analyses revealed nonsignificant ef-
fects in prevention populations (g's =—0.18 to —0.028) and significant
effects in early intervention populations (g's = 0.21 to 0.24).
Descriptive analyses of these outcomes showed confounding
of type of population with intervention intensity (V's = 0.29—
0.39), with high intensity interventions tending to be overrepre-
sented in studies with early intervention populations. Furthermore,
there was confounding with type of control group (V's = 0.36—
0.57), with prevention populations being investigated in studies
with SC/TAU or placebo controls, only. For HrQoL at follow-up,
the large positive rank correlation indicated longer follow-ups in
early intervention populations (p = 0.52). See Text in Section G,
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Supplemental Digital Content, http://links.lww.com/PSYMED/
A804, for full results of additional analyses.

Sensitivity Analyses

When rerunning analyses with individually randomized trials only,
the pattern of results did not change. When repeating analyses with
the two-step DerSimonian-Laird estimator for 7°, the effect on
HrQoL at follow-up became significant (g = 0.13 [0.007-0.25]).
The remaining pattern of results was unchanged.

In a post-hoc sensitivity analysis, we repeated our main analy-
ses without the study by Janse et al. (61). Although individuals
were eligible for this review by suffering from a subthreshold
SSD/FFS, reported symptom durations of 4 to 5.5 years made
the earliness of the intervention disputable. The reanalysis did
not considerably change the summary effects. For full results of
sensitivity analyses, see Text in Sections H, I, and J, Supplemental
Digital Content, http://links.lww.com/PSYMED/A804.

DISCUSSION

We conducted a systematic review and meta-analysis to assess the
efficacy of early psychological interventions in preventing and
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Health-related quality of life (follow-up)

Study Condition Intervention Weight g [95% CI]

Birch et al., 2020 cPP CBT —_— 3.83% —0.50[-1.07, 0.08]
Linton & Ryberg, 2001 cLBP, cNP CBT —— 10.54% -0.04 [-0.35, 0.27]
Riddle et al., 2019 cPP CBT —— 14.82% -0.03 [-0.27, 0.21]
Bérubé et al., 2019 cP self-management — . 3.93% 0.00[-0.57, 0.57]
Ferrari et al., 2005 cWS educational pamphlet — 7.48% 0.06 [-0.33, 0.45]
Whitfill et al., 2010 cLBP multidisciplinary — 7.37% 0.09 [-0.30, 0.48]
Traeger et al., 2019 cLBP education —a— 11.6% 0.16[-0.13, 0.45]
Sharpe et al., 2012 (study 1) cP ABM —_—. 3.76% 0.22[-0.36, 0.80]
Sterling et al., 2019 cWS stress inoculation training — 7.2% 0.27 [-0.13, 0.67]
Toft et al., 2010 SD PCP training 1.58% 0.27 [-0.65, 1.20]
Damush et al., 2003 cLBP self-management — 9.39% 0.29[-0.05, 0.63]
Irvine et al., 2015 cLBP self-help —— 18.5%  0.33[0.13,0.53]

Random Effects Model - 100.00% 0.12 [—OOO, 025]

(Q(11) =13.2, p = 0.28; I? = 23.1%)

Observed Outcome

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

o-—
N _

25%

50% 75%

Low risk of bias . Some concerns . High risk of bias

FIGURE 5. Forest plot and risk of bias inherent in the summary effect of health-related quality of life (follow-up). g > 0 indicates more
favorable outcomes in the intervention group. ABM = attention bias modification; CBT = cognitive-behavioral therapy; cLBP = chronic
low back pain; cNP = chronic neck pain; cP = chronic pain; cPP = chronic postoperative pain; cWS = chronic whiplash syndrome; ICF =
idiopathic chronic fatigue; PCP = primary care physician; SD = somatoform disorder; TMJD = temporomandibular joint disorder. Study-
level biases are weighted according to the meta-analytic weights. One cluster-randomized study was included in this meta-analysis (59).
There was a high risk of bias arising from the timing of identification and recruitment of individual participants in relation to timing of

randomization in this study (not depicted).

treating SSD/FSS in adults compared with inactive controls, SC/
TAU, or placebo. Assuming that the DUI plays a relevant role in de-
termining treatment efficacy (e.g., (19)), we hypothesized that early
psychological interventions would show positive effects. Overall,
we were unable to find reliable evidence supporting our hypotheses.

In most of the cases, our meta-analyses either revealed no sig-
nificant effects on core outcomes in SSD/FSS research (28) or
could not be conducted, as too few data were available. However,
for depression post-treatment as well as somatic symptom severity,
health care utilization, and HrQoL (only sensitivity analysis) at
follow-up, our meta-analyses revealed significant positive effects.
These effects resemble the small- to medium-sized effects found in
previous reviews (e.g., (16,17)). Importantly, there was a high risk
of bias within studies, and the effects were sensitive to corrections
for meta-bias. Consequently, the effects should not be considered
as valid estimates of the population effect (48,62).

For somatic symptom severity and HrQoL post-treatment as
well as for HrQoL at follow-up, we found a significant moderation
by type of population indicating no effects in studies with preven-
tion populations and small effects in studies with early intervention
populations. On the one hand, this moderation might be driven by
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higher rates of spontaneous remissions in studies with prevention
populations compared with studies with early intervention popula-
tions, concealing intervention effects. On the other hand, this moder-
ation might be attributable to more intensive interventions and less ac-
tive comparators in studies with early interventions, as these variables
were confounded with type of population. Of note, these findings are
based on a large number of statistical tests and a low number of
studies. Thus, the moderation should be interpreted with caution.

Despite the uncertainty inherent in our statistical results, our re-
view provides a valuable insight into the shortcomings of previous
research on early psychological interventions for SSD/FSS. In the
vast majority of included studies, pain-related conditions, in partic-
ular low back pain, were examined. Relevantly, we could not de-
tect any studies targeting cardiopulmonary-autonomic and gastro-
intestinal SSD/FSS subtypes (63). Furthermore, we did not detect
any study meeting our first presentation criterion. This could either
result from using inadequate search terms or rather reflect the lack
of such studies, as identifying SSD/FSS in primary care is very
challenging because of difficulties in physician-patient interaction
or the fluctuating course of SSD/FSS symptoms (24-26). Al-
though we aimed to capture a population very early in SSD/FSS
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development, we were confronted with the lack of current consen-
sus regarding the definition of “early interventions” in the field of
SSD/FSS. As an approximation, we developed three different in-
clusion criteria to capture the population of interest as comprehen-
sively as possible. However, this might have introduced consider-
able heterogeneity, thereby impeding straightforward conclusions
based on this review.

Because 53% of individuals included in this review identified
as female, our review might not mirror the typical sex distribution
in SSD/FSS studies in which females often represent the majority
(e.g., (17)). This difference in sex distribution might be attributable
to the specific populations targeted in the included studies, for ex-
ample, workers with an occupational injury, in which sex distribu-
tion was more balanced or male individuals even in the majority.
Although these samples comply with our aim to include individ-
uals at risk or at an early stage of SSD/FSS, this difference in
sex distribution might limit the generalizability of our findings.

Interventions were diverse and ranged from educational pam-
phlets to multidisciplinary treatment programs consisting of up
to 280 treatment sessions. This diversity is probably a result of
the various approaches adopted by the different disciplines in-
volved in the treatment of SSD/FSS. Beyond that, interventions
were compared with placebo controls in a few studies only, imped-
ing the identification of active treatment components.

Limitations

Although, in general, the included studies limited the maximum
symptom duration in their eligibility criteria, only four studies ex-
plicitly reported mean symptom durations. Because SSD/FSS
symptoms wax and wane (24,64) and changes in the SSD/FSS
subtype occur (26), individuals might have fulfilled the study-
specific symptom duration criteria despite actually having persis-
tent symptoms. In fact, the study by Janse et al. (61) reported a me-
dian symptom duration of 4 to 5.5 years. We acknowledge that the
fluctuating nature of SSD/FSS symptoms makes it difficult to
draw a precise line between early and usual interventions. We tried
to manage this challenge by using comprehensive inclusion
criteria allowing an examination of different conceptualizations
of early interventions. Nonetheless, it is possible that the primary
studies included in this review did not adequately capture patients
at an early stage of SSD/FSS development.

The interpretation of our findings may be hampered by the
methodology we used. The interrater agreement in study selection
and data extraction was far from optimal questioning the appropri-
ateness as well as the completeness of our study sample. Double
coding the full data set would have represented a more effective
safeguard against errors in study selection and data extraction. Fur-
thermore, the inclusion of studies evaluating psychological inter-
ventions in combination with other treatments such as physiother-
apy might have biased results in a more positive direction.

Beyond that, our analyses are based on a low number of effects,
even impeding meta-analytic integration in some outcomes. Miss-
ing outcome data further reduced the number of available effects
by one quarter. This selective availability of outcome data may in-
dicate a reporting bias withholding nonsignificant effects (65).
These circumstances have probably biased the results in a more
positive direction, hampered the validity of inconsistency estimates
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and tests of heterogeneity (66), and led to false-negative results in
the meta-bias corrections (62,67,68).

CONCLUSIONS

Our review suggests that the area of early psychological interven-
tions in SSD/FSS is highly underresearched and not well elaborated
on a conceptual level, which is mirrored in an unsystematic and het-
erogeneous research output. We perceive an urgent need in the fol-
lowing four major research efforts: First, innovative treatment ap-
proaches tailored to at-risk or newly affected populations should
be developed, crossing the borders of medical specialities and diag-
nostic constructs. These approaches should direct attention toward
common transsymptomatic mechanisms and processes of change
(69) to target empirically derived psychosocial and biological fac-
tors as well as their interactions, thereby elucidating their role in me-
diating or moderating treatment response. Moreover, a better
biopsychosocial mechanistic understanding of how acute events
lead to persistent somatic symptoms can help to develop more
targeted early psychological interventions in the future. Second,
the symptom history of the included individuals should be thor-
oughly assessed aiming at capturing individuals with SSD/FSS at
an earlier stage. Third, effects on core outcomes in SSD/FSS (28)
should be fully disclosed, as suggested by the European Network
to Improve Diagnosis, Treatment and Health Care for Patients
with Persistent Somatic Symptoms (EURONET-SOMA) (70).
Fourth, placebo-controlled designs should be used, allowing for
an identification of specific active treatment components.

We would like to highlight two early intervention approaches that
we perceive to be especially promising in addressing the lack of inter-
ventions targeting at-risk or newly affected populations as well as
adopting a transsymptomatic approach. First, we think that interven-
tions at primary care level (e.g., (59)) might effectively reach persons
suffering from a wide range of SSD/FSS subtypes at an early stage
(71), as many individuals with different symptoms seek help in pri-
mary care in the first place, already. Second, (guided) self-help inter-
ventions (e.g., (61)) might allow for resource-saving treatment and
may be constructed in line with a transsymptomatic approach, thereby
increasing the number of potential recipients. Their efficacy has been
demonstrated in adults (18); however, they need to find ways of how
to reach the affected individuals early, and their potential in young
people further needs to be explored (72).

Based on the limitations of included primary studies and of our
methodology, the validity of the effect sizes calculated in this review
is questionable. Accordingly, the question whether the DUI is respon-
sible for the low to medium effects attained by standard psychological
treatments in SSD/FSS must remain unanswered. Based on research
in other psychological disorders (e.g., (20)) and knowledge about
disorder-maintaining processes in SSD/FSS (73), we still support
the notion that a high DUI negatively affects treatment outcome in
SSD/FSS. This notion is mirrored in current recommendations and
guidelines promoting stepped, collaborative, and coordinated health
care in the treatment of SSD/FSS (1,14). Stepped, collaborative health
networks such as the Sofu-Net may increase access to psychological
treatments and accordingly have the potential to reduce the DUI (e.g.,
(27,71)). Therefore, practitioners should continue to aim at treating
SSD/FSS as early as possible.

To the best of our knowledge, our preregistered review was the
first to systematically examine early psychological interventions
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for such a broad range of SSD/FSS subtypes. As the efficacy of
early psychological interventions and the role of the DUI in deter-
mining outcome remain unclear, more high-quality primary stud-
ies are needed. We hope that our findings inform future research
elucidating the different factors involved in the development,
maintenance, and treatment response of SSD/FSS to reduce suffer-
ing from this highly prevalent, burdensome condition.
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