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Background: The Patient Health Questionnaire-15 (PHQ-15) is among the most commonly used
questionnaires to assess somatic symptoms in primary care settings. The aim of our study was to conduct a
systematic review and meta-analysis of the studies that have analysed individual items from the PHQ-15 to
determine the influence of differences in sociodemographic and clinical variables.

Methods: This systematic review was conducted in accordance with the PRISMA statement. Studies
analysing PHQ-15 by individual items were searched in Medline/PubMed, Embase, PsycINFO, Scopus from
1999 to November 2019.

Results: Data were extracted from 13 studies. The most frequently reported symptoms were “pain in your
arms, legs, or joints”, “back pain”, “headaches”, and “feeling tired or having low energy”. In patients with
mental health disorders (depression, anxiety disorder, and somatoform disorder), the most commonly
reported somatic symptoms were “trouble sleeping”, “feeling tired or having low energy”, and digestive
symptoms. In the meta-analysis, females scored significantly higher than males on 3 of 14 items:
“headaches” (odds ratio [OR] 2.16, p<.001), “dizziness” (OR 1.58, p<.001), and “stomach pain” (OR 1.46,
p<.02), with a small to moderate effect size for these differences.

Conclusions: Gender differences were detected for three items (headaches, dizziness, and stomach pain),
although the magnitude of these differences was small. Further research is needed to better understand the
relationship between individual items and other sociodemographic variables. In addition, more research is
needed to determine measurement invariance across various demographic groups.

Analisis del PHQ-15 por items individuales: revision sistematica y
metaanalisis

RESUMEN

Introduccién: El PHQ-15 (Patient Health Questionnaire) es uno de los cuestionarios mas utilizados para la
valoracién de los sintomas somaticos en atencién primaria. El objetivo del estudio fue realizar una revisién
sistematica y un metaanalisis de los estudios previos que analizaron los items individuales del PHQ-15 y
determinar su asociacion con las variables clinicas y sociodemograficas.

Metodologia: Esta revision sistematica se llevé a cabo de acuerdo a la declaracién PRISMA. Los estudios que
analizaron el PHQ-15 por items individuales fueron obtenidos en las bases de datos de Medline / PubMed,
Embase, PsycINFO y Scopus; desde el 1999 hasta noviembre de 2019.
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Resultados: Los datos fueron extraidos de 13 estudios. Los sintomas mads frecuentes fueron "dolor en
los brazos, piernas o articulaciones”, "dolor de espalda”, "dolor de cabeza" y "sentirse cansado o con
poca energia”. Los pacientes con trastornos mentales (depresién, ansiedad y trastorno somatomorfo),
presentaron con mayor frecuencia "problemas de suefio”, "sentirse cansado o con poca energia" y sintomas
gastrointestinales. En el metaanalisis, las mujeres obtuvieron puntuaciones significativamente mayores que
los hombres en 3 de los 14 items: "dolor de cabeza" (odds ratio [OR] 2.16, p<.001), "mareo” (OR 1.58, p<.001)
y "dolor de estémago” (OR 1.46, p<0,02), con un tamafio del efecto de pequefio a moderado.

Conclusiones: Se detectaron diferencias entre ambos géneros en tres items (cefalea, mareo y dolor de
estdmago), aunque la magnitud de estas diferencias fue pequefia. Es necesario seguir investigando para
lograr una mejor comprensién de la relacién entre los items individuales y las variables sociodemograficas.
Ademas, es necesario investigar la invarianza de medicion en los diferentes grupos demograficos.

Introduction

Functional somatic symptoms (FSS)—also called ‘medically unex-
plained symptoms’, ‘somatisation’, ‘somatoform’, or ‘bodily distress’
symptoms—are those symptoms that cannot be fully explained
or attributed to a specific organic disease (Marks and Hunter,
2015). These symptoms are difficult to treat due to their nonspecif-
ic cause and their prevalence in the general population is associat-
ed with numerous health-related issues and high health care costs
(Henningsen et al., 2007). FSS are common in general medical care
settings, with a prevalence of up to 30% depending on the diagnos-
tic criteria (Kocalevent et al., 2013, De Waal et al., 2004, Roca et al.,
2009). The use of inpatient and outpatient services and annual med-
ical care costs in patients with FSS is twice that of patients without
FSS (Barsky et al., 2005). Moreover, the prevalence of FSS in patients
with mental disorders is significantly higher than in the general
population, showing a strong association with depression and anx-
iety (Shidhaye et al., 2013), with more than one-third of patients
with depression or anxiety presenting comorbid somatic symptoms
(Toft et al., 2005, Fink et al., 2004, Henningsen et al., 2003).

According to some systematic reviews, the Patient Health Ques-
tionnaire-15 (PHQ-15) is among the best questionnaires to assess FSS
in large-scale studies (Zijlema et al., 2013) and in primary care (Sit-
nikova et al., 2017). Furthermore, the DSM-5 Workgroup on Somatic
Symptom Disorders recommends the PHQ-15 as a useful measure-
ment tool for research and evaluation of somatic symptom severi-
ty (American Psychiatric Association, 2013). The PHQ-15 is a short,
self-administered, easy-to-use, fully validated scale. It assesses the
most common and relevant symptoms and is available in multiple
languages (Zijlema et al., 2013). The PHQ-15 is the short version of
the Primary Care Evaluation of Mental Disorders (PRIME-MD) diag-
nostic tool (Spitzer et al., 1999), which was initially designed for use
in primary care settings, and subsequently applied to several clini-
cal populations, including patients with mental disorders (Kroenke
et al., 2006), cancer (Leonhart et al,, 2017, Zhang and Zhang, 2017),
neurological diseases (Carson et al., 2015), or other pathological
and physiological conditions (Wolfe et al., 2014, Wilkie et al., 2018,
Witthoft et al., 2013). The PHQ-15 comprises15 items designed to
evaluate the most prevalent somatic symptoms. Respondents are
asked to rate the severity of these symptoms on a 3-point scale, as
follows: 0 (not bothered at all), 1 (bothered a little), or 2 (bothered
a lot), with total score ranging from 0 to 30 (Kroenke et al., 2010). To
interpret the results, cut-off scores for mild, moderate, and severe
somatic symptoms are 5, 10, and 15 points, respectively (Kroenke et
al., 2010). Although most studies that have administered the PHQ-
15 to assess FSS have relied primarily on the total score, several
studies have associated the prevalence of certain component items
with distinct clinical and sociodemographic factors (Morawa et al.,
2017, Jordan et al., 2018, Hinz et al., 2017, Carlehed et al., 2017). For
example, previous studies have found gender differences on certain

items, with a significantly higher prevalence of various types of
pain and nausea among women; similarly, the prevalence of pain or
problems during sexual intercourse is more common in men (Hinz
et al., 2017, Beutel et al., 2019). Studies have also assessed the influ-
ence of other variables on the prevalence of specific PHQ-15 items,
including migration-related variables (Morawa et al., 2017), socio-
economic status (Hinz et al., 2017), risk of suicidal ideation (Jordan
etal., 2018), anxiety and depression disorders (Carlehed et al., 2017),
and overweight (Hinz et al., 2017). Nevertheless, Cano-Garcia et al.
(2020) confirmed the measurement invariance for gender and age
in a sample of primary care patients with emotional disorders, using
a 13-item version of the PHQ-15.

While most of the studies reported a strong correlation be-
tween the total score of PHQ-15 and such factors as gender, socio-
economic status, quality of life, mental and somatic disorders, etc.
(Kroenke et al., 2010, Hinz et al., 2017), evaluation of individual
items of PHQ-15 has shown significant variation in the frequency
and character of reported somatic symptoms depending on the
different internal and external factors (Morawa et al., 2017, Jordan
et al.,, 2018, Hinz et al., 2017, Carlehed et al., 2017). Therefore, the
influence of certain sociodemographic variables on the individual
items of the PHQ-15 and their real effect on a total score of the
PHQ-15 is still unclear. It is likely that comprehensive and struc-
tured analysis of these differences can be crucial both for clinical
practice and future research. A better understanding of the role of
individual items would be useful for the management of somat-
ic symptoms in patients with mental disorders in psychiatry and
primary care. To date, no systematic review has been performed
to assess PHQ-15 outcomes by its component items. The objective
of the present study was to conduct a systematic review and me-
ta-analysis of existing studies that have analysed the individual
items of the PHQ-15, the prevalence of the symptoms assessed on
those items, and, in particular, their association with sociodemo-
graphic and clinical variables.

Materials and methods

This systematic review is reported according to Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRIS-
MA) reporting guidelines (Liberati et al., 2009) and was pre-regis-
tered in PROSPERO (no. CRD42020156660).

Search strategy

We performed a search in the Medline/Pubmed, Embase, Psy-
cINFO, and Scopus databases to identify studies published studies
that analysed the PHQ-15 by its individual items. We searched for
studies published between 1999 (the year the PHQ was originally
published) (Spitzer et al., 1999) and November 2019. The follow-
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ing search term were used: “patient health questionnaire-15" or
“patient health questionnaire-13” or “PHQ-15" or “PHQ-13" (sev-
eral studies use a short version of the PHQ-15 (the PHQ-13). To
increase the sensitivity of the search process, all original research
articles that contained the relevant search terms were screened
by reviewing the full text.

Study selection

To be eligible for inclusion, the primary purpose of the study
must have been to evaluate the PHQ-15 by its individual component
items in adults with mental disorders (i.e., clinical populations) or
the general population if individuals with mental disorders were
not excluded. Studies were excluded if they met any of the follow-
ing criteria: (a) more than 50% of the target population were elderly
patients (>70 years old) or patients with pathological conditions or
organic disease due to high prevalence and specificity of somatic
symptoms in these groups; (b) the study aim was primarily focused
on the measurement properties (factor structure, validity, and re-
liability, etc) of the PHQ-15; ¢) comments, letters, editorials, book
sections, PhD theses, conference publications, and systematic re-
views. No language restriction was applied.

The full texts of potentially relevant articles were retrieved
and screened for eligibility. Two reviewers (O.B. and S.B.) inde-
pendently screened the articles for eligibility; disagreements
were resolved through discussion. In cases in which the two re-
viewers could not reach a consensus, a third reviewer (C.G-B.)
made the final decision. The result of the selection process is re-
ported in a PRISMA flow diagram (Liberati et al., 2009).

Data extraction

Data extraction was conducted by two authors (O.B. and
C.G-B.). The following data were extracted from the included
studies: title; first author’s name; publication year; country and
setting in which the study was performed; participants’ clinical
characteristics; sample size; age; language; number of PHQ-15
items; objectives; and results related to analysis of the individual
items of the PHQ-15.

Quality assessment

The risk of bias in the included studies was assessed using the
Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2)
checklist (Whiting et al., 2011) over the following domains: pa-
tient selection; index test; reference standard; and flow and tim-
ing of the index tests and reference standard. All included studies
were assessed for risk of bias in each domain and for applicabil-
ity concerns in the first three domains. Applicability concerns
were rated as “low”, “high”, or “unclear” in terms of how well
they matched the review question. This judgement was based on
the signalling question: if all questions for one domain were an-
swered “yes”, the risk of bias was rated as “low” (see Table S1).
The quality assessment procedure was independently performed
by two reviewers (O.B. and S.B.). Discrepancies were resolved by
consensus between the two authors and a third reviewer (C.G-B.).

Data synthesis and statistical analysis

For the qualitative synthesis, the main findings from eligible
studies were combined narratively using tables of evidence. For
the quantitative analysis, odds ratios (OR) and 95% confidence

intervals (CI) were used as the primary measure. To account for
the expected heterogeneity between studies, a random-effects
model was applied for meta-analyses to obtain a combined ef-
fect weighted for sample size. The presence of heterogeneity was
assessed by calculating the 1> metric and Cochran’s Chi-squared
test with P > 50% and p < 0.05 indicating statistically significant
heterogeneity (i.e., the percentage of between-study variance due
to systematic heterogeneity rather than chance). Comprehensive
Meta-analysis software (CMA), version 3, was used for all analyses
(Borenstein et al., 2013).

Results
Study inclusion

The initial search, including additional sources, detected 918
articles. After discarding duplicates, 385 unique articles were
identified. After excluding PhD theses, conference reports, guide-
lines, and books, 38 articles were selected for full-text screening.
Of those, 25 were excluded because they were based on patient
samples with organic diseases (Zijlema et al., 2013), studies fo-
cused on the psychometric properties of the scale (Fink et al.,
2004), and studies involving elderly patients (Kocalevent et al.,
2013). Thus, 13 studies were finally included in qualitative syn-
thesis. The selection of studies is summarized in the PRISMA
flowchart (Fig. 1).

Records identified through || Additional records identified
database searches through other sources
(n=918) (n=0)

¢ \{

Records after duplicates
removed (n=385)

v

Records screened
(n=385)

Records excluded
(n=347)

Full-text articles
assessed for eligibility
(n=38)

v

Studies included in

Full-text articles
| excluded, with reasons
(n=25)

« Patients with

‘ Eligibility ‘ ‘ Screening ‘ ‘ldentification‘

qualitative synthesis pathological )
(n=13) condition or organic
# disease (n=12)

Studies included in * Measurement

b5 quantitative synthesis properties (n=10)

E (meta-analysis)

S (n=13) « Elderly patients

B (n=3)

Figure 1. Flowchart of included studies following Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines

Overview of included studies

Five studies were conducted in primary care settings (Jordan et
al., 2018, Korber et al., 2011, Bener et al., 2013, Mejia-Rodriguez et al.,
2019, Toussaint et al., 2017) (Table1). Two studies recruited patients
from psychiatry outpatient departments (Gonzalez et al., 2009, Gro-
ver et al., 2012) and one from a psychiatric hospital (Madan et al.,
2016). Four studies involved community samples (Kocalevent et al.,
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2013, Hinz et al., 2017, Carlehed et al., 2017, Deschepper et al., 2018)
and one study used the PHQ-15 in a community sample of immi-
grants (Morawa et al., 2017).

Ten studies used the full version of the questionnaire, which con-
sists of either 15 items (for women) or 14 items, excluding the item
“menstrual cramps or other problems with your periods” only for
men (Jordan et al., 2018, Carlehed et al., 2017, Korber et al., 2011,
Bener et al., 2013, Mejia-Rodriguez et al., 2019, Gonzalez et al., 2009,
Grover et al., 2012, Madan et al., 2016, Deschepper et al., 2018, Mora-
wa et al.,, 2017). Two studies used 14 items, excluding the item on
menstrual problems (Hinz et al., 2017) o item on sexual problems
(Toussaint et al., 2017) for both men and women. One study used
only 13 items (PHQ-13), excluding the items “Feeling tired or hav-
ing low energy” and “Trouble sleeping”, which are also part of the
PHQ-9 depression module used in those same studies (Kocalevent
etal, 2013).

Overall, the proportion of participants in the studies by gender
was balanced, with women accounting for 56.4% and men 43.6% of
participants. However, the female/male ratio varied widely, ranging

Table 2.
Emotional Status of Caregivers

from 12.6% of women in one study (Toussaint et al., 2017) to 94.4%
in another (Mejia-Rodriguez et al., 2019). Most studies were based
on general population samples (Kocalevent et al., 2013, Morawa et
al.,, 2017, Jordan et al., 2018, Hinz et al., 2017, Carlehed et al., 2017,
Korber et al., 2011, Bener et al., 2013, Mejia-Rodriguez et al., 2019,
Deschepper et al.,, 2018). However, two studies assessed samples
comprised solely of patients with depression (Gonzalez et al., 2009,
Grover et al,, 2012), one study included patients with both anxiety
and depression (Toussaint et al., 2017), and one involved patients
with severe mental disorders (Madan et al., 2016).

The two most commonly reported objectives for the analysis of
the individual PHQ-15 items were 1) to investigate the frequency
and severity of somatic symptoms (Korber et al., 2011, Mejia-Ro-
driguez et al., 2019, Toussaint et al., 2017, Grover et al., 2012,
Madan et al., 2016) and 2) to analyse gender differences in symp-
tom prevalence rates (Kocalevent et al., 2013, Morawa et al., 2017,
Hinz et al., 2017, Bener et al., 2013, Gonzalez et al., 2009). Four
studies investigated the association between individual PHQ-15
items and mental health outcomes, such as the risk for anxiety

Objectives related

Country N

to analysis of PHQ- : Participants Sample and lan- .
Study 15 by individual Setting characteristics size Age (years) guage of {) 5f Ftl;%_s Results and conclusions
items PHQ-15
Significantly higher prevalence rate in
) ) ) ) Country: women versus men for_ the symptoms:
Gonzalez Qender d;fferencfe Psychlgtry - Patients with B Male: 47.28 Spain Stomalch pain”, Bac,lf pain d P:;\lm In your
2009 in prevalence o outpatient major n=1164 Female:47.98 Language: 15 arms, legs, or joints”, “Headaches”, “Diz-
somatic symptoms. department depression s S anish‘ ziness” and “Gastrointestinal symptoms”.
p Men scored higher only on the item “Pain or
problems during sexual intercourse”
B The most prevalent symptoms in the pa-
General . N . :
population. Country:- t1ent§ with Somatoform dlsorder. in gles-
Kérber The prevalence and 472 German. cending order of frequency: “Feeling tired
2011 severity of somatic Primary care . ith n=308 (SD =.16 3) Langua g, 15  or having low energy”, “Nausea, gas, or in-
symptoms - Patients wit e guage: digestion”, "Back pain”, “Pain in your arms,
somatoform German s 0 G A
disord legs, or joints”, “Trouble sleeping”, “Hea
isorder dache”
The most prevalent symptoms in the pa-
TEE tients with first-episode of depressionin de-
) The prevalence and Psychiatry - Patients with 1Ly scending order of frequency: “Feeling tired
Grover el g ; fi isod -164 41 China 15 e 1 " “Trouble sleening”
2012 severity of somatic  outpatient irst-episode n= (SD=15) Language: or having low energy”, “Trouble sleeping”,
symptoms department of depression o Chi : “Headache”, “Nausea, gas, or indigestion”,
inese T fon P B RN S
Pain in joints or limbs”, “Feeling your heart
pound or race”
The most prevalent symptoms in the pa-
TEE tients with serious mental illness were: “Fe-
The prevalence and - Patients with y: eling tired or having low energy”, “Trouble
Madan ity of 7 Hospital : | n=989 34.8 USA 15 leeping”  “C e b 1
2016 severity of somatic ospital serious mental n= (SD=149) Language: sleeping”, “Constipation, loose bowels, or
symptoms* illness I o diarrhea “, “Headache”, “Feeling your heart
English w w i di
pound or race”, “Nausea, gas, or indiges-
tion”
Item that correlated with HADS-A
(anxiety) were: “Feeling tired or hav-
—Geperal popu- ing low energy”, “Trouble sleeping”,
Association of R n— lation Country: “Stomach pain”, “Nausea, gas or indi-
Carlehed  somatic symptoms i — y n=3223 50.7 Sweden 15 gestion”, “Headaches” (in that order).
2017 a with anxiety and 1 - Patients with (S.D.=16.8) Language: Item that correlated with HADS-D (depres-
depressi sample i Swedish i : “Feeling tired or having | c
pression. anxiety and wedis sion) were: “Feeling tired or having low en
depression ergy”, “Trouble sleeping”, “Stomach pain”,
“Constipation, loose bowels, or diarrhea”,
“Nausea, gas or indigestion” (in that order).
e 2534125% . Themostprevalentitems for both genders
Kocalevent Gienndreel;/ggfscrgr:)cfe Corranligggity lation. n=5031 ig__giiggg’ Ggrrlrll;rslgl 13 ;\:)eurf 'arr:sc,(lgglsr,l (;r j(fi?ltzlS ((ian éi?lat 0?:1?3;[)1.
2013 somgtics MDLOmS sample Pati ith 55.6 4:]6.8% Language: Women had higher prevalence rate than
ymp : P - Patlents wit =0, German men in all items except “Nausea, gas or in-

depression

65-74:15.7%,
> 75:7.8%.

digestion”.
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Table 2.
Emotional Status of Caregivers (continued)
Objectives related Country Number
to analysis of PHQ- q Participants Sample and lan- q
Sty 15 by individual S characteristics size e A guage of ;)5f il;%_s Hizaliles ainl el e
items PHQ-15
-G 1 - .
laiirz)er:a popu The most prevalent items for both
. : . : genders were: “Stomach pain” and
- e, ot Yo ams e o1 o
: Primary care " faU€Nts wi n=419 o . 15  The prevalence rate for all items was hi-
2013 somatic symp- somatization, 45-54:631, Language: = h for “Back
— Anxiety. de- >55:546. Arabic gher in men than women except or “Bac
g pain”, “Stomach pain”, “Headache” and
ression and P
D “Dizziness”.
stress
- General popu- .
. e pop! <25:6.9%, S The IT](‘)‘St prevalent items for both g.er.lder"s
Community. . 25-34:21.2%  German were: “Pain in your arms, legs, or joints”,
e Gender difference  Persons of 35_44',32' 8‘7‘ T %_ “Feeling tired or having little energy” “Back
2017 in prevalence of Turkish origin - Patients with n=335 45_54j25'47°' Turl%ishg : 13 pain” (in that order). Women had a higher
somatic symptoms. who are living  depression 55_6 4:9 67 = p— T prevalence rate than men for all items ex-
in Germany o cept “Chest pain” and “Constipation, loose
265:3.9%. man. ; »
bowels, or diarrhea”.
Low socioeconomic status was associated
Relationship of with a higher prevalence for all items, with
elationship o the following being most close associated
so_r?]atﬁc Symptoms - General popu- . with this variable: "Fainting spells”, "Short-
) W (W12 SEe-EEe- . lation Country: ness of breath”, and "Pain in your arms,
Hinz nomic status, Community n=9250 56.3 Germany 14 legs, or joints"
2017 quality of life, life random sample . . (S.D.=12.4) Language: ’ ’
satisfaction and - Patients with German . .
onetienel che s anxiety High body mass index was strongly asso-
N ; ciated with the following items: "Short-
(gender-stratified) - oo
ness of breath" and "Pain in your arms,
legs, or joints".
. -G 1 -
Association be- cneral popu X
N lation Country: “ » :
3 tween somatic Shortness of breath” was negatively co-
Jordan : _ 51.5 Germany ] el A
symptoms and  Primary care . . n=6805 _ . 15 rrelated with the likelihood of suicidal
2018 sl Bos - Patients with (SD=19.07)  Language: P
likelihood of suici- : German ideation.
dal ideation anxiety an
depression
The items most strongly associated with
C v General popu- Country:- “feeling threatened”were: “Feeling tired or
Association be- ran(c)l?r;n;l;;yle lation 18-25:11.1%, Belgium having low energy” and “Trouble sleeping”.
Deschepper tween somatic (week followli)ng 1=2620 26-45:49.5%, Langua- 15
2016 symptoms and TR e T - Patients with 46-65:33.9%, ge:Dutch, There was a marked difference between
feeling threatened attack) anxiety and >65: 5.1%. French or high and low perceived threat and the as-
depression English sociation with the items "Fainting spells ",
“Chest pain” and " Shortness of breath”.
- General popu- . .
. lation Country:- The most prevalent.symptoms in patients
Mejia- The prevalence and 5 with somatoform disorder were: “Feeling
° . . . 46.28 Colombia ; ; » Dain i
Rodriguez severity of somatic Primary care . ith 36 (SD=1153) langua- 15  tired or having low energy”, “Pain in your
2019 symptoms. - Patnentsfwnt i e'Sg nish arms, legs, or joints”, “Headache”, "Back
somatoform 8€:op pain”, “Trouble sleeping” (in that order).
disorder.
Country: The most prevalent symptoms in patients
Toussaint The p'revalfence aqd Primary care. SEftieniEs Wijth -294 574 USA 14 ‘All.lth a'nx(ljety ?lnd. delﬁresswn wgre“:T i
2017 severity of somatic "y, ;0 anxiety an n= (SD.=121) Langua- eling tired or having low energy”, “Trou-
symptoms.* depression. I . ] ble sleeping”, “Pain in your arms, legs, or
ge:English S e » » <
joints”, “Headache”, "Back pain”.
*Analysis of the PHQ-15 by items were not included in objectives of the study.
S.D., standard deviation.
and depression (Carlehed et al., 2017), the likelihood of suicid- Study outcomes

al ideation (Jordan et al., 2018), socioeconomic status, quality of
life, life satisfaction, and emotional distress (Hinz et al., 2017), and
feeling threatened and subjective health after a terrorist attack
(Deschepper et al., 2018). Three studies evaluated the frequency
of somatic symptoms (Toussaint et al., 2017, Madan et al., 2016),
including gender stratification (Bener et al., 2013), although this
was not specified in the study aims.

Based on the studies that analysed symptom prevalence, the
most frequent symptoms were, “pain in your arms, legs, or joints”
(Kocalevent et al., 2013, Morawa et al., 2017, Korber et al., 2011, Ben-
er et al., 2013, Mejia-Rodriguez et al., 2019, Toussaint et al., 2017,
Gonzalez et al., 2009, Grover et al., 2012), “back pain” (Kocalevent et
al., 2013, Morawa et al., 2017, Korber et al., 2011, Bener et al., 2013,
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Study ftem 0Odds ratio p-Value Relative weight 0Odds ratio and 95% CI
1 1.797 0.000 23.4
Hinz 2017 1 2.018 0.000 22.2
Kocalevent 2013 1 1.018 0.861 21.7
Bener 2012 1 1.028 0.878 17.9
Gonzalez 2009 1 1.699 0.025 14.9
Morawa 2017 1.462 0.010
2 1419 0.000 26.3
Hinz 2017 2 1.004 0.943 253
Kocalevent 2013 2 1.109 0.287 217
Bener 2012 2 1.147 0.341 17.2
Gonzalez 2009 2 1375 0.216 9.4
Morawa 2017 1184 0.081
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Figure 2.

Forest plot showing the gender differences in individual items of the PHQ-15.
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Study ftem 0Odds ratio p-Value Relative weight 0Odds ratio and 95% CI
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Morawa 2017 1.023 0.954 =

) 14 2147 0.000 33.8
Hinz 2017 14 0.310 0.000 33.6 -
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Item 1 - stomach pain; Item 2 - back pain; Item 3 - pain in your arms, legs, or joints (knees, hips, etc.); Item 4 - headaches; Item 5 - chest pain; Item 6 - dizziness; Item 7 - faint-
ing spells; Item 8 - feeling your heart pound or race; Item 9- shortness of breath; Item 10 - pain or problems during sexual intercourse; Item 11 - constipation, loose bowels,
or diarrhea; Item 12 - nausea, gas, or indigestion; Item 13 - feeling tired or having low energy; Item 14 - trouble sleeping.

Figure 2.

Forest plot showing the gender differences in individual items of the PHQ.15 (Continued)

Mejia-Rodriguez et al., 2019, Toussaint et al., 2017, Gonzalez et al.,
2009), “headaches” (Kocalevent et al., 2013, Morawa et al., 2017, Me-
jia-Rodriguez et al., 2019, Gonzalez et al., 2009, Grover et al., 2012),
and “feeling tired or having low energy” (Morawa et al., 2017, Korber
et al., 2011, Mejia-Rodriguez et al., 2019, Toussaint et al., 2017, Gro-
ver et al., 2012, Madan et al., 2016).

In the studies that assessed symptoms in patients with mental
health disorders such as depression (Carlehed et al., 2017, Toussaint
et al., 2017, Gonzalez et al., 2009, Grover et al., 2012), anxiety disor-
ders (Carlehed et al., 2017, Toussaint et al., 2017), and somatoform
disorder (Korber et al., 2011, Mejia-Rodriguez et al., 2019), the most
common symptoms were “trouble sleeping”, “feeling tired or hav-
ing low energy”, and digestive symptoms such as “nausea, gas, or
indigestion” and “constipation, loose bowels, or diarrhea”. A study
that investigated the relationship between somatic symptoms and
the likelihood of suicidal ideation (Jordan et al., 2018) found that
“shortness of breath” was contraindicative of suicidal ideation (OR
=0.22).

In the study that investigated the relationship between feeling
threatened and subjective health during the week following a ter-
rorist attack (Deschepper et al., 2018), the most frequent symptoms
were “feeling tired or having low energy” and “trouble sleeping”.
The health-related symptoms that showed the most marked differ-
ences between participants with low and high levels of perceived
threat were “fainting spells” (OR = 3.6), “chest pain” (OR = 2.4), and
“shortness of breath” (OR = 2.4).

Low socioeconomic status was associated with a higher prev-
alence of all somatic symptoms (Hinz et al., 2017), with the fol-
lowing showing the strongest associations “fainting spells” (OR =
2.91), “shortness of breath” (OR = 2.35), and “pain in your arms,
legs, or joints” (OR = 2.04). Obesity was especially associated with
“shortness of breath” (OR = 3.35) and “pain in arms, legs, and
joints” (OR = 2.34) (Hinz et al., 2017).

Results of gender differences

Four of the five studies that evaluated gender differences
found a higher prevalence rate among women for most of the in-
dividual items, with women scoring higher than men on 11 to 13
items depending on the study (Kocalevent et al., 2013, Morawa
et al., 2017, Hinz et al., 2017, Gonzalez et al., 2009). By contrast, a
study conducted in Qatar, men scored higher than women on 10
items (Bener et al.,, 2013). In two studies, the symptom “pain or
problems during sexual intercourse” was more prevalent in men
than women: 14.9% vs 12.4% (Gonzalez et al., 2009) and 18.8% vs

12.7% (Hinz et al., 2017). Similarly, in the study by (Kocalevent et
al., 2013), “nausea, gas, or indigestion” was more prevalent in men
than women (4.6% vs 3.6%). In the study by Morawa et al. (2017),
the symptoms “constipation, loose bowels, or diarrhea” (43.3% vs
41.9%) and “chest pain” (35.3% vs 33.2%) were both more prevalent
in men. Given these inconsistencies, and the number of studies
reporting gender differences, we decided to further explore this
by conducting a meta-analysis of those studies (Morawa et al., 2017).

Meta-analysis of gender differences

Four studies were performed in the general population (Koca-
levent et al., 2013, Morawa et al., 2017, Hinz et al., 2017, Bener et
al., 2013) while one involved patients with major depression (Gon-
zalez et al.,, 2009). Of these 5 studies, one was conducted in Spain
(Gonzalez et al., 2009), one in Qatar (Bener et al., 2013) and three
in Germany (Kocalevent et al., 2013, Morawa et al., 2017, Hinz et al.,
2017); however, one of the German studies included only people of
Turkish origin (Morawa et al., 2017). The aggregated sample was n =
16 199, of which 56.5% were female.

In the meta-analysis of these studies (see Fig. 2), females scored
significantly higher than males on 3 out of 14 items: “headaches”
(OR 2.16, p<.001), “dizziness” (OR 1.58, p<.001), and “stomach
pain” (OR 1.46, p<.02). The overall odds ratio was 1.26 (p<.001),
indicating that females had slightly higher scores than males on
the individual items of the PHQ-15. The heterogeneity between
studies was high for all items (’ranging from 60% to 99%).

Discussion

In our narrative summary of the studies, we found that the most
prevalent somatic symptoms were those related to pain in the
limbs, back, head and fatigue. Mental health problems were asso-
ciated with higher odds of presenting several somatic symptoms,
including sleeping problems, fatigue, and digestive complaints. Low
socioeconomic status was associated with a higher prevalence of
all somatic symptoms, although this finding was based on only a
single study. The main finding of the quantitative analysis was that
women experienced more headaches, dizziness, and stomach pain
than men.

Heterogeneity among the included studies was high, probably
reflecting variability in the study populations assessed in the indi-
vidual studies (9 of the 13 studies were conducted in the general
population while the remaining 4 involved patients with specific
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Table S1. Risk of bias summary for studies included in this systematic review

Study Risk of Bias Applicability Concerns
Patient selection ~ Index test  Reference standard Flow and timing  Patient selection Index test Reference standard
Gonzalez 2009 v ? 4 ? 4 v 4
Korber 2011 v v X v v v v
Grover 2012 v ? ? X v v v
Madan 2016 ? ? ? ? v v v
Carlehed 2017 v ? ? X v v v
Kocalevent 2013 v ? ? ? v v v
Bener 2013 ? X ? ? v v v
Morawa 2017 v ? ? ? 4 v 4
Hinz 2017 v v ? ? 4 v v
Jordan 2018 v v ? ? v v v
Deschepper 2016 ? v ? ? v v v
Mejia-Rodriguez 2019 X v ? ? v v v
Toussaint 2017 v v ? ? v v v

x = highrisk; v =low risk; ? = unclear risk.

mental health disorders), variations in languages and cultures (the
studies were performed in 4 continents using the PHQ-15 in nine
different languages) and the version of the PHQ-15 used (most
studies included all 15 items, but several studies used versions com-
prised of 14 or 13 items).

The studies can be classified into three groups according to the
objectives related to the analysis of individual items, as follows: i)
studies analysing the frequency and severity of individual somatic
symptoms; ii) those that investigated gender differences; and iii)
studies examining the association between individual items and
certain variables such as socioeconomic status and likelihood of sui-
cidal ideation, among others.

The most prevalent symptoms in most of the studies were “pain
in your arms, legs, or joints”, “back pain”, “headaches”, and “feeling
tired or having low energy”. This finding is consistent with other
studies that have assessed somatic symptoms in the general popu-
lation using different instruments such as the Screening for Soma-
toform Symptoms (Hiller et al., 2006, Rief et al., 2001, Rief et al.,
1997) or the Freiburg Complaint List (Fahrenberg, 1975, Fahrenberg,
1995). Most of those studies also found that different types of pain
were among the most prevalent FSS (Hiller et al., 2006, Rief et al.,
2001, Fahrenberg, 1975). The high prevalence of headaches and low
back pain is not unexpected given that these symptoms are among
the most common complaints worldwide in the general popula-
tion, with a prevalence rate > 25% (Meucci et al., 2015, Stovner et
al., 2018).

The findings of the studies in this review that assessed individ-
uals with mental disorders showed that “trouble sleeping”, “feeling
tired or having low energy”, “nausea, gas, or indigestion”, “constipa-
tion, loose bowels, or diarrhea”, and “stomach pain” were the symp-
toms most closely associated with emotional disorders (anxiety, de-
pression, and somatoform disorders). These findings are consistent
with the results of other studies that have used the PHQ-15 or other
similar questionnaires (Lyoo et al., 2014, Bekhuis et al., 2016, Gerber
et al.,, 1992). One study that used the PHQ-15 to screen for depres-
sion found that higher scores on the items assessing gastrointesti-
nal symptoms, fatigue, and sleeping problems are good predictors
of depression (Lyoo et al., 2014). In fact, gastrointestinal symptoms
were a significant predictor of persistent major depressive disor-
der (MDD) in a study that used the Four-Dimensional Symptom
Questionnaire (4DSQ) to assess somatic symptoms (Bekhuis et al.,
2016, Gerber et al., 1992), who used the Hopkins Symptom Check-
list 49-item depression scale to screen for depression, sleep disor-
ders and fatigue had the highest positive predictive value (61% and

60%, respectively). However, the strong association between low
energy and sleeping problems with anxiety and depression might
arguably be tautological, as both symptoms are part of the DSM-V
diagnostic criteria for anxiety and depression disorders (American
Psychiatric Association, 2013). Interestingly, despite the high preva-
lence of cardiovascular symptoms reported in patients with anxiety
and depression (Bekhuis et al., 2016, Tylee and Gandhi, 2005), this
association was not evident in the present review, as none of the
cardiac-related symptoms such as “chest pain”, “feeling your heart
pound or race”, and “fainting spells” were among the most frequent-
ly reported in the studies conducted in patients with depression and
anxiety (Toussaint et al., 2017, Gonzalez et al., 2009, Grover et al.,
2012), nor were they positive correlated with depression or anxiety
scales (Carlehed et al., 2017).

Previous studies have shown that somatic symptoms are more
common and more intense in women than in men (Barsky et al.,
2001, Wool and Barsky, 1994). Kroenke et al. reported marked sex
differences in somatic complaints in 13 out of 14 PHQ-15 items
(Kroenke and Spitzer, 1998). According to Haug et al., 21 out of 25
somatic symptoms were more common in women than in men
(Haug et al., 2004). Our quantitative analysis of gender differences
in the PHQ-15 items confirmed that women had a slightly higher
overall score. However, we observed a higher prevalence on only 3
items: “headaches” (OR 2.16), “dizziness” (OR 1.58), and “stomach
pain” (OR 1.46). However, based on Cohen’s criteria (Cohen, n.d.),
the effect size of these differences was small to moderate: 0.42
for “headache”, 0.25 for “dizziness”, and 0.20 for “stomach pain”.
The higher prevalence of “headache” and “dizziness” in women is
consistent with epidemiological studies showing that headache is
two to three times more prevalent in women than men (Vetvik and
MacGregor, 2017, Celentano et al., 1990), while dizziness shows a
marked female predominance (Bisdorff et al., 2013, Yardley et al.,
1998). One of the plausible biological explanations for these gender
differences are the effects of gonadal hormones during the repro-
ductive period (Vetvik and MacGregor, 2017), and menopause-as-
sociated disorders such as demineralization and metabolic changes
(Rask et al., 2016).

Our finding that women scored higher on “stomach pain” is
consistent with the higher prevalence of functional disorders such
as irritable bowel syndrome (IBS) in women (Kim and Kim, 2018,
Chang and Heitkemper, 2002, Sperber et al., 2017). Indeed, a recent
review found sex difference in IBS symptoms, which include ab-
dominal pain, dyspepsia, and functional defecatory disorder, with
women complaining more frequently of abdominal pain and con-
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stipation-related symptoms, while men more commonly report di-
arrhea-related symptoms (Kim and Kim, 2018). These data may ex-
plain this significant gender difference in the item “abdominal pain”

and the absence of a difference in other gastrointe

indigestion”. Indeed, Rief et al. (2001) found that

stinal symptoms

such as “constipation, loose bowels, or diarrhea” or “nausea, gas, or

abdominal pain
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was more common in women, but mainly in those under the age
of 45, probably related to menstrual cramps.

Earlier studies found that the role of gender in somatising pa-
tients is unclear and could be related to sociocultural influenc-
es of symptom appraisal and reporting (Wool and Barsky, 1994).
Barsky et al. (2001) in a review of 175 articles on the gender
differences in somatic symptoms, concluded that differences in
somatic symptoms may be influenced by the higher prevalence
of affective disorders and sexual trauma history in women when
compared to men, as well as by sex differences in judging, de-
scribing, and labelling of functional symptoms. This hypothesis
is supported by studies that have assessed somatic symptoms in
patients with depression, which have not found significant dif-
ferences between genders for most symptoms (Jeon et al., 2016,
Delisle et al., 2012).

Strengths and limitations

To our knowledge, this is the first systematic review and me-
ta-analysis to examine the outcomes of studies that have analysed
the individual PHQ-15 items. An important limitation of this re-
view is related to the scarce number and wide heterogeneity of
the studies included in terms of objectives, methodologies, and
target population, which precluded us from meta-analyzing all
but one of the variables (gender). However, this was somehow off-
set by a relatively large aggregate sample size. In addition, most of
the studies did not stratify the samples by the presence of organic
diseases, which could have influenced the prevalence of individ-
ual items. Furthermore, the important socioeconomic and cultur-
al differences in the study populations make direct comparisons
difficult. The quality assessment (QUADAS-2) showed that most
of these studies had an unclear risk of bias since they did not re-
port whether they used the reference standard to verify the index
test results (Table S1). However, the risk of applicability concerns
was low for all studies. Finally, it should be noted that the search
was conducted until November 2019 following the preregistered
plan, so more recent papers have not been included. Furthermore,
there were excluded doctoral thesis and dissertations, thus we
may have missed some unpublished studies with valuable data.

Implications

Despite the wide use of the PHQ-15 in the clinical practice, the
prevalence of reported individual item can significantly differ, de-
pending on the group sociodemographic and clinical that poten-
tially can lead to underestimation or overestimation of the total
score of the PHQ-15. Our review by reporting those individual
items more likely to differ in their prevalence for different socio-
demographic and clinical backgrounds, pointed-out the need to
conduct further measurement invariance studies in those groups.
This will allow clinicians and researchers to more accurately as-
sess whether between-group differences in somatic symptom
intensity are true differences and not a measurement artefact.
The results of this study upon the frequency and predictive val-
ue of different somatic symptoms can favor a more complex and
exhaustive assessment of the patient with psychosomatic symp-
toms. A better understanding of the role of different factors in so-
matic symptoms can be used both in the diagnostic and treatment
processes. The data from the meta-analysis of gender differences
may also have important research and clinical implications. For
example, it can guide the clinicians to the identification of those
patients more prone to present a particular somatic symptom. In
this regard, to the best of our knowledge, only one study so far

has demonstrated the PHQ-15 to be invariant across both gender
and age in a large sample of primary care patients with emotional
disorders (Cano-Garcia et al., 2020). Furthermore, given the as-
sociations between individual PHQ-15 items and certain sociode-
mographic characteristics, there is also a need to conduct future
studies such as structural equation modelling for testing differ-
ential item functioning, which could allow to understand the in-
fluence of each individual item on the total score of the PHQ-15.

Future research using the PHQ-15 should prospectively assess
the association between different mental disorders and certain
FSS patterns, as the cumulative data on these patterns remain
scarce. Performing more of these types of studies could increase
our understanding of bothersome FSS symptoms, which are often
overlooked in routine clinical practice.

Another aspect that merits greater study is the role of gender
differences in the individual somatic symptoms. These differenc-
es should be investigated in greater depth with close control of
potential confounding factors, such as the presence of organic
diseases and sociocultural variation. Additionally, there is a nota-
ble lack of studies examining the associations between individual
items and relevant sociodemographic variable such as age.

Conclusions

It seems clear that greater use of the PHQ-15 in different clin-
ical settings and non-clinical populations could help to provide a
better understanding of somatic symptoms that might otherwise
be overlooked. The findings of the present review underscore the
associations of specific somatic symptoms, as measured by the
PHQ-15, with sociodemographic and clinical variables in differ-
ent populations. Specifically, our findings provide a better under-
standing of gender differences in somatic symptoms, and our data
suggest that although there are gender differences, overall, these
appear to be small in magnitude. Future research should examine
the measurement invariance of the scale in different sociodemo-
graphic groups.
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