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Loneliness may be related to psychotic symptoms but a
comprehensive synthesis of the literature in this area is
lacking. The primary aim of the current study is to pro-
vide a systematic review and meta-analysis of the associa-
tion between loneliness and psychotic symptoms in people
with psychosis. A search of electronic databases was con-
ducted (PsychINFO, MEDLINE, EMBASE, and Web
of Science). A random effects meta-analysis was used to
compute a pooled estimate of the correlation between lone-
liness and psychotic symptoms. Study and outcome qual-
ity were assessed using adapted versions of the Agency
for Healthcare Research and Quality (AHRQ) tool and
GRADE approach, respectively. Thirteen studies were
included, providing data from 15 647 participants. A mod-
erate association between psychosis and loneliness was
observed (k = 13, N =15 647, r = .32, 95% CI 0.20, 0.44;
PP = 97.56%; moderate quality evidence). Whether loneli-
ness was assessed by a single-item or a more comprehen-
sive measure had no moderating effect on the estimate.
Results indicate that there is a significant positive rela-
tionship between loneliness and psychosis. Further studies
are needed to determine the causal status of this relation-
ship, but this robust finding should be considered in clinical
practice and treatment provision for those with psychotic
disorders.
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Introduction

People with psychotic disorders frequently feel lonely
and many expect to be lonely in the future.! Stain et al?
report that as many as 80% of adults with a diagnosis
of psychosis in Australia endorsed feeling lonely in the
past 12 months. People with psychosis often struggle
to develop and preserve functioning relationships, have

limited social networks and restricted access to social
support outside of what is provided by mental health
services.>*

Although feelings of loneliness and social isolation are
generally thought to reflect the negative impact of psy-
chotic experiences,” more recently it has been reported
that loneliness may also play a causal role in the develop-
ment of psychotic experiences.® A self-perpetuating cycle
of exclusion may develop, whereby the disorder limits
connections and support, which then leads to a removal
of important buffers, thereby increasing risk of relapse
and causing an escalation of psychotic episodes, further
social disengagement, and so forth.’

The majority of studies examining social support in
psychosis have concentrated on quantitative features of
the social network such as size and reciprocity instead
of more functional aspects such as loneliness or satisfac-
tion with relationships.” This is of particular relevance,
as objective features of social support are related but
distinct from these more subjective aspects of social rela-
tionships. Loneliness is an unpleasant and distressing
experience resulting from a perceived deficiency in the
quantity or quality of one’s social relationships.® While
social isolation can be measured objectively, loneliness
is a subjective emotional state of the individual, which
may be present in individuals with large social networks,
and absent in isolated individuals with minimal social
contact.’

Loneliness has been associated with depression and
suicide ideation, ' lower life satisfaction,! elevated blood
pressure levels,'? increased stress hormone levels,"* and
compromised immune system.'* Loneliness has also
been related to an increased tendency to experience sub-
clinical and clinical hallucinations'>'® and to nonclinical
paranoid thinking.'”!® Interested readers may consult
Hawkley and Cacioppo for a comprehensive review of
loneliness. "
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There are several possible mechanisms linking loneli-
ness to psychotic symptoms such as hallucinations. For
example, loneliness may directly increase anxiety and
depression'® which in turn may exacerbate symptoms
of psychosis.?’ Loneliness may also perpetuate negative
beliefs about oneself and other people, which may in turn
increase the frequency of paranoid thoughts. Another
pathway may involve “anthropomorphism,” whereby
social isolation and feelings of loneliness might lead to
increased human agency detection in one’s immediate
environment, therefore increasing likelihood of hearing
voices or perceiving human agency in nonhuman stim-
uli.?! This relationship may also work in the other direc-
tion, whereby psychotic symptoms lead one to experience
feelings of exclusion and stigma, which in turn increases
likelihood of feeling lonely. Some authors report case-
studies where hallucinating patients actually perceived
their imaginary companions as helpful in managing their
sense of loneliness.”? Similar findings have been reported
with otherwise healthy children who have imaginary
companions.

Although there has been much focus on the co-occur-
rence of loneliness and psychosis, their relationship is
still unclear. While there is a consensus that loneliness is
a prominent feature in psychosis, some researchers report
correlations near zero between psychotic symptoms and
loneliness.”? Additionally, while some authors report a
high prevalence of loneliness in people with psychosis,'®
this conclusion is often derived from a single-item measure
of loneliness, rather than a valid and reliable instrument,
which might lead to confusion and limited replicability
of studies. There also appears to be no gold standard in
regards to how single-item measures are conceptualized
and interpreted, with various authors asking for feel-
ings of loneliness across the past week, past 2 weeks or
past 12 months, or taking a measure of the number of
“lonely days in a week.” Some researchers divide Likert
scale measures of loneliness into a dichotomous measure,
while others keep it as a continuous variable.

Improving our understanding of the relationship
between psychosis and loneliness has important theoreti-
cal and practical implications. In order to design effective
interventions for loneliness, and potentially enable serv-
ices to best organize their resources to support the wellbe-
ing of individuals with psychosis, a deeper understanding
of the nature of loneliness and its impact on mental func-
tioning in this population is needed. An important first
step is to provide a definitive estimate of the magnitude
of the relationship, taking into account study quality.
Whether the results depend on the way loneliness is meas-
ured is also important to consider, both for interpreting
the available evidence and for planning future research.
Therefore, the primary aim of the current study is to pro-
vide a systematic review and meta-analysis of the asso-
ciation between loneliness and psychotic symptoms in
people with psychosis.

Loneliness in Psychosis

Methods

Search Strategy

The electronic databases (PsycINFO, MEDLINE,
EMBASE, and Web of Science) were searched up to
February 2016 using the following terms: (psychos* or
schiz* or halluc* or paran* or delus* or psychotic) AND
(lonel*) AND/OR (at risk or ultra high risk or clinical
high risk or UHR or CHR or prodrom* or psychosis risk
or psychosis transition or psychosis onset). Screening
was undertaken independently by 2 authors (B.M. and
E.V)) First, titles and abstracts were screened, followed
by the full text of remaining articles. Hand searches of
references in eligible articles and key review articles were
also undertaken. Conference abstracts and theses identi-
fied through the searches were also followed-up. All cor-
responding authors of selected papers were contacted
(where possible) regarding any unpublished work they
were involved in that could be suitable for the purpose of
the current review.

Inclusion and Exclusion Criteria

Studies were eligible for inclusion if they (1) measured
psychotic symptoms and loneliness in people experienc-
ing psychosis and (2) measured loneliness symptoms in
people diagnosed with psychosis and provided a suit-
able control group. Cross-sectional baseline data were
extracted from longitudinal studies where possible. If not
possible an average of reported values was calculated.
Authors were contacted in every case where usable but
unpublished data were thought to exist.

For the purposes of this review we defined loneliness
as dissatisfaction with the desired and actual number
or quality of social relationships.”* We did not examine
social isolation or size of social network unless it clearly
reflected our measure of loneliness. While social isolation
can be an objectively quantifiable variable, loneliness is a
subjective emotional state of the individual, which may
be present in non-isolated individuals with large social
networks, and absent in isolated individuals with minimal
social networks, and thus involves necessarily subjective
measurement.

We defined psychotic disorders as severe mental disor-
ders that cause abnormal thinking and perceptions and
included studies that involved people diagnosed with
schizophrenia, schizoaffective disorder, schizotypal per-
sonality disorder, bipolar disorder with psychotic fea-
tures, depressive psychosis, delusional disorders, and
other nonorganic psychosis. These included both long-
term, established psychosis and first-episode psychosis.

Design

A range of study designs was suitable for inclusion,
such as case-control studies, where the cases may be
defined either by the presence or absence of psychosis,
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cross-sectional correlational studies and prospective
designs where the relationship between psychosis and
loneliness was examined over time. We did not include
qualitative studies.

Additional Criteria

Only English language articles were included. We did not
include studies that did not provide sufficient informa-
tion for our analysis. For example, studies were excluded
if they reported only mean loneliness scores for a group
of people with psychosis, but with no control group pro-
vided and where no dichotomous distinction was made
(lonely vs not lonely). We also did not include papers
where a control group was used, but it was not represen-
tative of general population (eg, self-reported lonely peo-
ple from the general population).

Data Extraction

Extraction of study details was undertaken by 1 author
(B.M.) using a pre-specified data collection form. In
case of any uncertainty articles were discussed further
with other authors (P.H. and S.R.). In 2 cases additional
information regarding unpublished studies was obtained
from authors (Switaj, personal communication; Ludwig,
personal communication). In another case further
information regarding a relevant study was obtained from
authors,” while in 6 cases further information was needed
but contact could not be established with the correspond-
ing author.?**° All relevant statistics were estimated from
available datasets, with missing cases excluded. In lon-
gitudinal studies where correlation between psychotic
symptoms and loneliness were reported across differ-
ent time points, an average correlation was calculated.
Similarly, for studies where correlations were reported for
separate subscales of psychotic experiences, an average
raw correlation was calculated. Where effect size trans-
formation was required, guidelines in Borenstain et al’!
were followed.

Methodological Quality

The methodological quality of studies was assessed
using an adapted version of the Agency for Healthcare
Research and Quality (AHRQ) tool.?> The assessment of
all included studies was done by the lead author (BM).
In order to ascertain that the quality assessment was
accurate, a proportion of papers (6) was also independ-
ently assessed for quality by another author (E.V.) with
an inter-rater reliability of 80%, and any disagreements
resolved by a third author (P.H.). The devised quality cri-
teria checklist followed closely from Taylor et al.?* Studies
were rated on a number of methodological parameters
as either fulfilling the criteria in full, partially or not ful-
filling it. A copy of this adapted measure is provided in
supplementary material.
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The overall quality of the final outcome was
assessed using an adapted version of the Grading of
Recommendations  Assessment, Development and
Evaluation (GRADE) approach GRADE Working.*
The general GRADE rating includes review of quality of
data, publication bias, inconsistency and imprecision and
produces the final grade of either high, moderate, low or
very low quality. General data quality was assessed by
using the AHRQ reports for studies contributing to that
specific outcome. Publication bias was assessed using fun-
nel plot, Egger’s regression test and the Rank correlation
test. Inconsistency was assessed via assessment of heter-
ogeneity and overall direction and magnitude of effect,
and imprecision was assessed via assessment of effect
size, confidence intervals and overall number of partici-
pants contributing to the analyses. The specific criteria
that were used for making AHRQ and GRADE ratings
are detailed in supplementary material.

Registration of Protocol and Subsequent Changes

The review protocol was registered and published
in the public domain (PROSPERO Registration
CRD42016015371) before searches, data extraction and
analysis were conducted. Subsequent changes included
narrowing the research question from psychosis contin-
uum to people with established psychosis and addition
of a second person to conduct the search in parallel. In
addition, a decision was made to run the meta-analysis
on correlational data rather than odds ratios. This deci-
sion was made once papers were screened in full and it
became apparent that majority of the included studies
reported correlations; it therefore seemed more appro-
priate to convert effect sizes to the one most commonly
reported in our specific pool of studies, therefore reduc-
ing reliance on potentially untested assumptions. Due
to insufficient data, it was decided to drop a compari-
son between people diagnosed with psychosis and those
with other non-psychotic mental health problems or
at risk of developing psychosis. Finally, we performed
an additional moderator analysis to examine whether
the results were affected by stage of illness of study
participants.

Data Synthesis and Analysis

For each of the studies, a correlation coefficient (r) of the
relationship between psychosis and loneliness was com-
puted. Data conversion was conducted in accordance
with guidelines in Borenstein et al*’ Converting effect
sizes into 1 metric allows continuous and binary data
from a range of different measures reported in a range
of different study designs to be combined, thus increas-
ing the efficiency and power of the analysis. These cor-
relation coefficients were then transformed into Fisher’s
z and entered into a random-effects meta-analysis.



Meta-analysis was conducted with a use of R version
3.2.3, package: Metafor.*

Results

Study Characteristics

Asshowninfigure 1, there were 13 eligible studies, reported
data related to 15 647 participants. Study characteristics
are presented in table 1. Two studies were conducted on
people with first onset psychosis and one related to people
with late onset psychosis, while the remaining 10 assessed
people with established psychosis. Nearly all of the stud-
ies employed a cross-sectional design. Studies originated
from a variety of countries including the United States,
Great Britain, Australia, Germany, Israel, and Poland.
A list of excluded studies, with reasons for exclusion, is
provided in the supplementary material.

Loneliness in Psychosis

Study Quality

The assessment of study methodological quality is
outlined in table 2. The most prevalent methodolog-
ical weaknesses related to justification of sample size,
reporting of how missing data was handled and ascer-
taining an appropriately matched control group. Studies
varied in how the psychotic symptoms were reported,
with some studies reporting presence of diagnosis of
psychosis only, while others reported scores on vali-
dated measures of psychotic symptoms such as BPRS
or SANS/SAPS. This, however, is partially related to
the fact that not all of the studies were designed to
answer the specific question of the current meta-analy-
sis. Four studies measured loneliness with a single-item
measure. Only one study reported a power calculation
(Stindermann et al*®). Most studies provided adequate
information regarding sample characteristics and used

Electronic database searches
(PscyhInfo, Medline, Embase, Web
of Science) N= 4775

U

Duplicates removed N = 3635

%

Number excluded

N=3556

Articles included following
screening of title and abstracts

N=178

Articles added through
parallel search N = 14

Reasons for exclusion:
Loneliness not measured
N=19

Not empirical papers
N=6

Non-clinical sample
N=5

Qualitative studies
N=14

Other

N=9

Articles included following
screening of full text

N=25

Additional articles added
Following contact with
corresponding authors
N=1

Following reference
searches of selected
articles N = 1

Articles identified
through follow up of
conference abstracts
N=1

Cannot be used in the
analysis due to re-use of
the same sample N = 6

Usable data not provided
or made available upon
request N = 6

Potential independent datasets

N=25

Fig. 1. Prisma chart.

Total number of included articles

N=13

117



B. Michalska da Rocha et al

BIUBA[ASUUDJ

Jo Ayis1oatun) oy
je A101BI0QR]
JIOIARYQ UTRIF A1)
urym syuedonaed

ugisop

Apnis paysiqndun
—j)oeInsqe
JUAIDJUO)) ‘SALIS

V10N SNVS pajrodar [enustod jo jood [1-CC (T1Dsee €€ [BUONIS-§S0I0 S[ONNUOD)  PANUN €[0T T8 1R
PosIAcY ‘SdVS 10N B WOL} PoyINIOoY 11-€¢ 0'6) T¥€ 123 eruarydozIyos yim suosIod Simpny
(Jan
‘udSoqagerysyoyuesurg
JIQ[RUOISUSWIPHNIA) parrodar u3ISop [BUOI}OAS
arreuuonsonb 10U :S[OJIU0D) 0¥/LT (€8) 56T oy -SSOI0 S[0JIU0D AYI[eo
SSUI[AUO[ SdVS parrodar sjuaned-ur Aueurian
[eUOISUSWIPN[NA pu® SNVS 10N OLIBIYIAS ] 9¢/TT (6'L) 8°0¢€ 9¢ syuoned eruarydoziog  $1(g ‘T& Y& Joupury
uJIs9p [BUOI103S
$90IN0S AJTUNUWILOD -ss010 (AdH)
(orerowr 1oy31y [820] WOoIJ 81/€ (8L veEL 81 SIIUNJOA JIP[O AYI[BOH
— 91098 JYSIH) PAINIDAT S[OIIU0)) €1/S #9) 1°9L €1 (daqQ) uorssaidop 19su0-9)e]
o1eos
J[RIOJA JOIU)) JLIIBLIOD) peajsur (dO7) sisoydAsd
erydjopeqiyd uo woyn sisougerp pajiodar  swed) yi[eay [BIUdW 1su0-9e| wopsury] pajun
uonoejsnessip A[ouo-,, /INSBIW ON| JON BIA PAIINLIOAL :SJUdER] y1/C (99) L°LL i Jo sisouSerp e yym ojdosd ‘40T ‘[B 30 unqr)
Apnis S[OIIU0D Paseq
(A£sd VD) s1soydhsq 661 -uonendod pajosyjeun) ORISR SOUAIIJUOD
parrodar pajrodax parrodar pue AISIAPY parrodar parrodar sased ‘pueSuyg ‘410T ‘Te 19
JON JON JON pooypIyd Y L. JON JON 17T sisoyoksd uonejussard-isirg UO0SIdpUY/-10AeD)
[BUOI1}09S-SSOID
A[oUO[ pue paje[osI /dnoig jonuoo e se
Are1o0s 3[9) 2ARY | (1) pue puereaz maN ut uonendod
‘Auedwod 10§ AJoU0[ U [BIQUAT UO PAjoNpuod AAINS
JABY INQ SPUALIJ JWOS JR[IWIS B 0) PALIdJAI SIOYINY
aaey | (¢) A[[euoIsed00 €091 [®10L
A[oUO[ U99q dARY | SPUALLJ sisoyoAsd oruegiouou 19y10
oaey [ ySnoyyy () L8 pue SIOPIOSIP [eUOISN[O
{A[oU0] U29q JOU 2ABY pUB sisouger(q 08 sisoyoAsd aarssardoq
spuaLyy jo Auord aaey | SISOYIAS (6°01) €8¢ saInjeay onoydAsd
(1) :9r€0s yurod-y _ (A[ouof 10J MIIAINU] SISOUJASJ Jo AoaIng ‘AlouoT y1¢ M 19p1osip rejodig (2102 e 10 urel§
J[9J NOA 9ARY SYIUOW | onsouger(q payiodar  [euoneN uelRIISNY (%419) &11)S°LE 18T JOPIOSIP QANIIJFROZIYIS :08[®) BI[RIISNY
Jse[ 9y} U], :9[BOS WoYI-| /INSBaw ON. JON puo93s AY L. €091/6L6 ‘[ouo] 10N Ge8 eruarydoziyog ‘G10g e 19 Jooopeq
MIIAIUL payrodar
o) Surpasaxd yoom a3 Jou 93® UBIA 18 ug1sop [euIpn}ISuo] [0,
Surmp diysuoruedwod jo I9pIOSIp
Padu Ul pue A[ouo] Surad) (o1) oune| L1 =U‘7¢0¢€ C Ayreuosiad edKyoziyog
parodar 102[qns oy yorym Jreos Suney (9f) uLdLOWY (1LOVd) 1uswieary
ul (,—( = 93uer) skep jo OLIJRIYOASJ ueoLJy AIUNWWO.) 9AILIOSSY 97 = U ‘67-ST 1z JOPIOSIP QAI}OIJBOZIYIS
JaquInu ) St pauyap Joug oy (%56) Jo wreisord Ay (%1L) So1e1S PauN)
SSOUI[OUOT :9[BOS WAYI-]  JO UOISIOA WAI-8] ueiseone)) Jo uonenjeaqg 1879 ¥ = U bT0T 19 eruarydoziyos yim synpy  ‘z00g ‘1e 10 [[esuy
QINSBAJA] SSOUI[UOTT AINSBIA SwoldwAg Kouyyg 0In0Y (%) BN (@s) swuedonieq U319 /MIIAY Anuno)
oNoYdASq juounnIody  uontodoid UBIIA 93V N ur papnjouy sdnoin TROX
‘stoyny

SOIPNIS POpN[OU] JO SONSLIORIBYD) [ I[qEL

118



Loneliness in Psychosis

%8°€8 PNUM
YT 91RId (II1 WOQ@) erustydozryos
“eruarydoziyog (%L'LS) €6/SY €6 [m pasouserq
YoL8 POHUUM
KA BlEfs | saIpn)s [erouasd I9pIOSIp
PasIAdL - “JOSI(] 1YY JO spuapnys sjonuo)) (9%£°9¢) T6/6C 6 JAIIJJE YIM pasoudeiq
K1ojuoAuy 06 ISIPPAYD  949°68 YA [e3dsoy oryeryohsd payrodarjou s
SSOUI[OUOT] [BIO0S woydwAig o401 orlg Je JudWILAN) Jueawr SoJB)S PANU()
» [euonowy TISH Y-061DS  [ROIUIOUON  SUIAIOAI SJUAR] (%8°0€) L8HT 65T PBuvy L8 SISOUBEIp [JIUIO ON ‘€661 “uANAIL
L0T dnoi3 jonuo)
(674-07 :se11030780
J[BOS SSAUI[AUO ] parrodar palrodar parrodar 01-dD]I) s1opiosip (ssaxd ur) puejod
POAISID) SUO[ (T WN-T ‘SUdd W= JON JON 10N pauodarioN LOT onoyoAsd qim syuened 9107 T 10 [enmg
(s10C
‘Ie 19 BYIOIOA\ pUB
(STOrQ@) Aeos usIsap - ‘GI0T T8I0 fenms
SSOUI[OUOT P[eAlalD) Suof poyiodal  MEBSIBAN UL SONI[IOR] (°41°6€) [BUOI}09S-SSOIO SIOPIOSIP  :0S[e) Pue[od ‘¢ 10T
9 dY} JO UOISIoA 1I0yS Sddd JON  =IBd [yifesy [BIUsJ Or1/ey W11 ¥'8¢ OrT onoyoAsd qim syuaned Te 10 fenms
(%g€n)
¢ ™Yo
(oM sed (%T+€)
oy ut diysuorueduwos €] uBOLIOWY JSNIT UOHBPUNO,]
JO pasu ur pue A[ouof uedLJyY  SHN UOpuoT yinos uSIS9p [BUOI}03S
119J NOA aAeY SAep Auew (%%69°2S) ® UIY)IM SIIIATOS -$s010 s1s0YdAsd ur aposido puedug ‘+10¢
MOy, aInsealll Wajl-| SNVS ‘SdVS 0z ueiseone) jwonedino SHN  (9'6) €°C¢ (%45°09) 8€/€T 8¢ 1SIY B YIIA S[BAPIAIPUL [ )9 UUBWLISpUNg
"SSQU[[T [BIUSW SNOLIS
(%607) s Surdoo sarjrurey
UBOLIOWY pue s[enpIArpur udisop
ueoL}y (%08)  10j SaZueyD 3SIN0D sIoyIR) ¢ [BUOI1D3S-SSOID S}NP.
uerseone)) OJI] poUIWEX JeY)  ‘SIoyjow §7 (#'L) €08 0€ SunoA asay} Jo sjuared
:0Wes AU} AToM 109(01d yoreasar 1opIosip Jejodiq
sisougerp  sopdwes yjoq [eurpnyisuof  jo red UowoMm 7| 10 eruarydoziyos ym SA1e1S pAIUN)
9BOg SSAUIUOT VIDN Joanseaw oN  ur suontodoid a1om sjuedronied ‘uowr g1 (sLo L€t 0€ pasouSerp sjynpe SUnox ‘10T ‘Te 10 u101S
uSIS9P [BUOI}IS-SSOID
(SYT4S-S) uorsion SIOJUAD [BIJUIPISAL JOPIOSIP QAIJOILJBOZIYDS
110YS—O[BIS SSAUI[UO] q-s¥ud4 payiodar uone}Iqeyal uowr 10 eruarydoziyos yam [oRIS|
[euonouws pue [e120g PoYIPOIN 1ON OLIBIYIAS %L"99 (Lonzey 651 posouserp sjdoaq ‘110T ‘T8 19 909
- Jgonux
KIOA—,, 01 e e JON  (AneryoksdoinoN
-1, Ul JUQWISSISS Y/ dnoi3 jonuod (600C
woly Surdues o[eods 111 [earur) 10y 86€L onoyoAsd-uou ‘[ 19 SNUBIADJA] pU®
(s3oom A[npayos) ‘usIsop (G 10T ‘T8 19 ephog
z 1sed o3 10A0)  ojdoad NVOS uo L00T [BUOI}09S-SSOI0 JOPIOSIP  {G1(T ‘[® 10 UIAdYS
I9UJO WOIJ PIje[osI pue paseq sisougerp payiodar Kaaans Kyprqiow 9ANd9JJe 10 eruaIydozIyos ‘os[e) pue[sug
K[ouo] [09] 1,, W-| /INSBAW ON JON omjeryoAsd ynpy  pamtodarjoN  payrodarioN €T Jo stsoyohsd a[qeqold,, ‘€107 T8 1R RZIPIN
QINSBAJA] SSOUI[UOTT AINSBIA SwoldwAg Kuyyg 90In0Y (%) BN (@s) swuedonieq uS31So(/MIIAY Anuno)
O1OYASq juounIdy  uontodoid UBIIA 93y N ur papnjouy sdnoin TROX
‘stoyny

panuiuo) 1 dqeL

119



B. Michalska da Rocha et al

Table 2. Assessment of Study Quality

Selection
Minimizes Validated
Baseline Adequate Method for Validated Adequate
Unbiased Differences Description  Ascertaining ~ Method for Handling
Selection of in Prognostic Sample Size  of the Psychotic Ascertaining  of Missing
Study Ref the Cohort Factors? Calculated?  Cohort? Symptoms Loneliness Data
Angell et al, 2002 Partial Yes No/not Yes Yes No Yes
reported
Badcock et al, 2015 Yes Partial n/a Yes Yes No Yes
Gayer-Anderson et al, Not Not No/not Not Not Not Not
2014 (conference reported reported reported reported reported reported reported
abstract)
Giblin et al, 2004 Partial Partial No/not Partial Yes Yes Not
reported reported
Lindner et al, 2014 Unclear Not No/not Partial Yes Yes Not
reported reported reported
Ludwig et al, 2013 Partial Yes No/not Partial yes Yes Not
unpublished reported reported
Meltzer et al, 2013 Yes Yes n/a Yes Partial No No
Roeet al, 2011 Partial n/a (no No/not Yes Yes Yes Yes
control group)  reported
Sundermann et al, Partial n/a (no Yes Yes yes No Yes
2014 control group)
Stein et al, 2013 Partial No No/not Yes Partial Yes Not
reported reported
Switaj et al, 2014 Partial n/a (no No/not Partial Yes Yes Not
control group)  reported reported
Switaj et al, Not Yes No/not Not Yes Yes Not
2016—in press reported reported reported reported
Tietjen, 1993 Partial No No/not Yes Yes Yes Not
reported reported

valid and reliable measures to rate loneliness and psy-
chotic symptoms.

Outcome Quality

Based on the GRADE criteria we downgraded the over-
all outcome by 1 point due to the high heterogeneity as
indicated by the P statistic and estimated the quality of
the final outcome as moderate (please see supplementary
material for more detail).

Association Between Loneliness and Psychotic
Symptoms

There was moderate quality evidence suggesting a signif-
icant moderate association between psychosis and lone-
liness (Fisher’s z estimate = 0.33, SE = 0.07, z-value =
4.81, P < .001, 95% CI: 0.1981, 0.4704). These values
were converted back to correlation coefficient which pro-
duced the estimate of r = .32 (95% CI: 0.20, 0.44) which
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is considered a medium effect size, according to Cohen’s
criteria (see figure 2 for reference).”’

The P statistic was 97.56% indicating that the majority
of variation in the estimated effect sizes reflected actual
differences in the population mean (95% CI: 94.42, 99.20,
0(12) = 316.43, P < .001). A Bajaut plot suggested that
one study (Ludwig et al, unpublished) was influential in
its contribution to the overall heterogeneity and the over-
all result. However, because exclusion of this study did
not lead to a reduction in the proportion of true hetero-
geneity (I = 95.93, 95% CI: 89.62, 98.83) nor did it sig-
nificantly change the overall effect size (r = .28, 95% CI:
0.17, 0.38), consequently it was decided to keep the study
in the meta-analysis.

Publication Bias

Although a funnel plot of effect size against SE
(figure 3) appeared to be asymmetric, neither Egger’s
regression test (P = .29) nor the Rank correlation test
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Correlation [95% Cl]

1, Angell et al., 2002 —_—— 0.23[ 0.03,0.42]
2, Badcock et al., 2015 - 0.20[ 0.18,0.23]
3, Gayer—Anderson et al., 2014 : —— 0.23[ 0.14,0.32]
4, Giblin, 2004 —_— 0.51[ 0.19,0.73]
5, Lindner at al., 2014 — - 0.54[ 0.36,0.68]
6, Ludwig et al. unpublished, 2013 : - 0.72[ 0.59,0.81]
7, Meltzer et al., 2013 : [ ] 0.44[ 0.42,0.45]
8, Roe et al., 2011 —.— 0.01[-0.16,0.18]
9, Stein et al., 2013 »-—-—‘ 0.23[-0.02,0.46]
10, Sundermann et al., 2014 : . 0.44[ 0.13,0.66]
11, Switaj et al unpublished, 2016 —— 0.03[-0.11,0.16]
12, Switaj et al., 2014 N S — 0.13[-0.06,0.31]
13, Tietjen, 1993 —. 0.41[ 0.28,0.52]
RE Model —— 0.32[ 0.20,0.44 ]
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Fig. 2. Forest plot.
g in people with psychosis. This finding is in line with
* : growing evidence that loneliness is a common feature in
o psychosis'>*® and should be considered in further concep-
s F tualizations of psychotic disorders and treatment planning.
E * * ¥
§ 84 o . .
5 y . Could Loneliness Cause Psychotic Symptoms?
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2 . While the evidence from the current analysis supports
S the concept of psychosis and loneliness being signifi-
. cantly inter-related, the nature of this relationship is
o .
€ 1 . \ still unclear. Gayer-Anderson and Morgan’ postulated
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Fig. 3. Funnel plot.

(P = .13) was statistically significant. Overall, there was no
clear evidence of publication bias according to these tests.

Moderator Analyses

Whilst blinding of researcher to participant status
(eg, psychosis or control) had been pre-specified as a
potential moderator of interest, none of the studies
reported using blinding, therefore this analysis was not
possible. Results of the moderator analysis for single-
item vs comprehensive self-report measure of loneliness
was not significant (Q(1) = 0.001, P = .97). As fig-
ure 4 illustrates, there was no evidence that studies that
employed very brief measures of loneliness produced
different estimates than studies using more comprehen-
sive assessments. We also examined whether the results
were affected by stage of illness (first onset/late onset
[k = 3] vs established psychosis [k = 10]), and found no
significant differences (Q(1) = 0.01, P = .92).

Discussion

The current analysis confirms that there is a significant
relationship between loneliness and psychotic symptoms

the self-preserving cycle of psychosis and loneliness, and
suggested that loneliness playing a maintaining role in
psychotic experiences; however, it is also possible that
loneliness might serve a crucial role in psychosis onset.®
The concept of a psychosis phenotype can be expressed
at levels below its clinical manifestation, commonly
referred to as psychosis proneness, psychotic experi-
ences, schizotypy, or at-risk mental states.®* It there-
fore seems likely that loneliness might be inter-related
to psychotic symptoms at earlier, subclinical stages of
psychotic presentation. A cognitive model of psychosis
proposed by Garety et al*! suggests that one of the path-
ways to the development of psychosis might be via poor
self-concept and self-esteem*>** which might impact on
maladaptive cognitions of self and others. Self-esteem
is poor in many people with psychosis* while hallucina-
tions and delusions that have negative content are associ-
ated with negative self-concepts.* It would be reasonable
to assume that feelings of loneliness can strengthen
negative self-concepts and impact negatively on self-es-
teem. Garety et al*' suggest that psychotic beliefs are
likely to be more rigidly held if they are consistent with
firmly-held distorted beliefs about the self (eg, that one
is different), others (eg, that others are hostile) and the
world (eg, the world is dangerous). In other words, this
cognitive model would fit well with the hypothesis that
loneliness could increase psychotic symptoms. While
some authors propose that loneliness mediates the
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Author(s), Year N Correlation [95% CI]

valid loneliness measures

Author(s), Year N Correlation [95% CI]

1, Angell et al., 2002 87 0.23[0.03,0.42]

2, Badcock et al., 2015 6754 - 0.20[0.18,0.23]
7, Meltzer et al., 2013 7461 - 0.44[0.42,045]

10, Sundermann et al., 2014 38 0.44[0.13,0.66]

RE Model — 0.32[0.18,0.45]

T T T T 1
-04 -02 00 02 04 06

Correlation Coefficient

Fig. 4. Sensitivity analysis.

development of psychotic symptoms,® others suggest
that loneliness might be secondary to psychotic experi-
ences. Riggio and Kwong,!® eg, reported that deficits in
social skills and paranoid thinking independently pre-
dicted greater loneliness and fewer social supports in
otherwise healthy individuals. Further studies aimed at
investigating the occurrence and role of loneliness across
psychotic continuum would be helpful in determining
whether it precedes the onset of psychosis or occurs as
a result of the condition. In particular, studies of exper-
imental design with loneliness as the manipulated vari-
able would be helpful in establishing whether there is a
casual relationship.

Single-Item Loneliness Measures

The findings of the moderator and sensitivity analyses
regarding the type of loneliness measures used supports
the idea that a single item loneliness measure produces
results in line with those acquired using valid and reli-
able instruments. It seems important, however, to high-
light that the way the single-item measures are used is
usually influenced by the type of study conducted. They
seem particularly prevalent in surveys, where participants
respond to a large number of questions and the analysis
of findings might be exploratory, rather than set out to
test a primary hypothesis. There is a risk in interpreting
results obtained in this fashion, as no reliability is guar-
anteed, while the large number of responders is likely to
produce significant effects. One example of how unrelia-
ble single-item measures might be is provided in Angell
and Test,*” where in their longitudinal design researchers
took measure of loneliness across different time points
(using a single-item measure). The correlation in endorse-
ment of state loneliness between 2 time points (at 18 mo
after study entry, and then at 24 mo) was r = .14, whereas
the correlation on a valid measure of thought distur-
bance at these time points was r = .45. Although this may
reflect inherent instability in state loneliness rather than
poor reliability, it is important that results from single-
item measures are considered with care.
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3, Gayer-Anderson et al., 2014 426 —.— 0.23[ 0.14,0.32]

4, Giblin, 2004 051[ 0.19,0.73]
5, Lindner at al., 2014 054[ 0.36,0.68]
6, Ludwig et al. unpublished, 2013 072[ 059,0.81]
8, Roe etal., 2011 137 — 0.01[-0.16,0.18]
9, Stein et al., 2013 60 0.23[-0.02,0.46]
11, Switaj et al unpublished, 2016 207 —— 0.03[-0.11,0.16]
12, Switaj et al., 2014 110 ——— 0.13[-0.06,0.31]

13, Tietjen, 1993 180 0.41[ 0.28,052]

RE Model — 0.32[ 0.14,049]

T T T T 1
-04 -02 00 02 04 0.6

Correlation Coefficient

Implications for Clinical Practice

Some authors suggest a link between loneliness and recov-
ery from psychosis. Jackson et al* compared the effec-
tiveness of Active Cognitive Therapy and Befriending in
reduction of psychosis symptoms and functional improve-
ment in people with first episode of psychosis. They
reported equal effectiveness of the 2 treatments, which is
suggestive of a significant role of befriending in psychosis
recovery. This finding is congruent with findings of Roe
et al® who reported that patients’ subjective recovery from
psychosis was significantly associated with a decrease in
loneliness. It therefore appears that increased loneliness
may play a role in the maintenance of psychosis, but also
that a decrease in loneliness may be related to subsequent
recovery. However, the results of the Adult Psychiatric
Morbidity Survey in England'> suggest that traditional
approaches to reducing loneliness, such as increased
social support and participation, had only a limited effect
on subjective loneliness. This raises the possibility that
these strategies, which are often applied in order to reduce
loneliness in people with psychotic disorders, might not
be very effective. Badcock et al®® reported that loneliness
amongst people with psychotic disorders was particularly
associated with thought disturbance and reduced sense of
pleasure. Thus, increasing possibilities for social interac-
tion might not always be effective; if one does not derive
pleasure from social contact or has negative cognitions
related to social participation, then a positive outcome of
the intervention is unlikely. In addition, having a confi-
dante has been associated with lower levels of loneliness®
which would be suggestive of the importance of the qual-
ity of interaction rather than the quantity. It thus seems
essential that in clinical practice particular attention is
given to loneliness and the maintaining role it might have
in psychotic experiences. It is important to consider that
patients with psychosis are often longing for social con-
tact but lacking resources to build them and maintain.
Consequently, treatment options might involve changing
maladaptive cognitions, while at the same time provid-
ing high quality social contact. Indeed, this may be one



reason why the therapeutic relationship has been found
to be such a crucial factor in ensuring effective and safe
psychological therapy for psychosis.”!

Strengths and Limitations

We decided, a priori, to adopt a deliberately inclusive
approach for this meta-analysis. Although this is recom-
mended>? and although it ensures we made the best use of
the limited studies available, the cost is inevitably consider-
able heterogeneity among studies in terms of population
(including stage of illness), methodological design and
quality. It may be argued that limiting the analysis to stud-
ies that look at one particular type of psychotic disorder,
or at one particular population (eg, late onset only, first
episode only) may have increased the homogeneity of the
results—thus giving us confidence that any residual het-
erogeneity was not attributable to these factors. However,
an inclusive approach to meta-analysis is arguably more
transparent and informative. Unlike a more restrictive
meta-analysis, this approach minimizes the number of a
priori assumptions we have to make about moderating fac-
tors, and instead allows us to produce empirical data on
the effect of excluding such subgroups. Indeed, we found
no evidence that stage of illness acted to moderate the over-
all effect, which suggests the observed relationship between
psychosis and loneliness is a robust one.

Studies of various types of psychotic disorders were
included in our meta-analysis. This reflects our decision
to operate with a broad definition of psychosis, rather
than focus on specific symptoms. However, we note that
negative symptoms such as withdrawal or loss of pleasure
are significantly different from positive symptoms such
as hallucinations and delusions. For example, Badcock
and colleagues® reported data on 12 specific symptoms,
including delusions, hallucinations, thought disorder,
passivity etc. and found significant correlations with
loneliness only for 2 of them (thought disorder and loss
of pleasure). Given our broad inclusion criteria which
included bipolar disorder and schizoaffective disorder
(both of which entail periods of mania or hypomania,
which may involve heightened/lowered social activities)
it is possible that breaking the sample up into different
diagnosis would reveal different strengths of the relation-
ship. However, there were not enough studies to do this.

Although our meta-analysis provides important data
on the nature of the psychosis-loneliness relationship,
future meta-analyses may benefit from adopting a symp-
tom-specific approach. Their results may present less het-
erogeneity as a consequence, and the value of such work
for understanding the onset and maintenance of specific
psychotic symptoms may be high.

It is also important to consider that our quality assess-
ment relates very much to the hypothesis we are test-
ing. Although we criticized the quality of several of the
included studies, we did this simply so that we could
form a view as to the reliability of the estimate. We fully

Loneliness in Psychosis

recognize that many of the studies did not set out to exam-
ine the link between psychosis and loneliness, and often
only reported loneliness data as a secondary outcome.

Some of the included studies reported adjusted OR
only's which further complicates the analysis, for var-
ious authors adjust for different parameters and this
leads to difficulty in interpreting the synthesized results.
Nonetheless, there was no evidence that the overall effect
was moderated by these individual studies.

Although tests of publication bias were not signifi-
cant, it is possible that this was due to a limited number
of studies included in this analysis.®* A visual inspection
of the funnel plot did suggest that small studies report-
ing limited or no relationship between psychosis and
loneliness may be lacking. Publication bias is of course
an endemic problem and, as with clinical trials, pre-
registration of empirical research could help to reduce—
or at least measure—non-publication of nonsignificant
results.>

Six studies that appeared relevant for the current anal-
ysis were not included due to difficulty in obtaining usa-
ble data. In addition, we did not include studies that were
not published in English. Noninclusion of studies is of
particular concern in systematic reviews of observational
studies as there is inevitably a greater threat of publica-
tion bias with this sort of research than, eg, treatment
effectiveness research.’> On the other hand, we were not
completely unsuccessful in acquiring unpublished data
or information; in fact, 3 authors replied to our queries
meaning we were able to include data from 13 studies,
instead of 10.

A particular strength of our review and meta-analy-
sis is that we sought to pre-register the hypotheses and
methodology in the public domain.’*%” As noted else-
where, % systematic reviews and meta-analysis are far
from immune from risks of selective reporting bias and
hypothesizing after the results are known. Although we
made some changes to our protocol after registering it
(largely to reduce scope), pre-registration ensures com-
plete transparency about these, thus allowing readers to
judge for themselves whether they are driven by issues
relating to feasibility, new information, or bias.

Conclusion

This review and meta-analysis has provided clear evi-
dence that there is a significant relationship, moderate in
magnitude, between loneliness and psychotic symptoms
in people with psychosis. Although there was high het-
erogeneity across different studies, the overall relation-
ship was robust. Such a finding is congruent with other
evidence, as well as recent theoretical accounts of psy-
chosis.*** This finding should be considered in clinical
practice and treatment provision for those with psychotic
disorders. However further studies are needed to test
the hypothesis that loneliness may cause psychosis. In
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particular, studies examining the effect of experimen-
tally manipulating loneliness on psychotic symptoms are
essential for understanding the causal status and direc-
tion of the relationship we have observed here.

Supplementary Material

Supplementary data are available at Schizophrenia Bulletin
online.
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