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Abstract

Background: Patients with acute and chronic conditions often experience multiple symptoms known as symp-
tom clusters. The Patient-Reported Outcomes Measurement Information System (PROMIS) is widely used to
assess health status across various conditions, but its suitability for identifying symptom clusters remains un-
clear. Therefore, we examined the internal consistency reliability of PROMIS tools used to measure symptom
clusters in adults through a systematic review and a reliability generalization meta-analysis.

Methods: We searched four electronic databases (PubMed, CINAHL, ProQuest, and Embase) for relevant
articles published through December 31, 2024, including studies that measured symptom clusters in adults us-
ing at least one PROMIS measure. Meta-regression using a random effects model was performed to assess
study heterogeneity, and funnel plots were employed to evaluate publication bias.

Results: The systematic review included 24 studies of 27,982 subjects with or without diseases in community,
inpatient, and outpatient settings. Twenty PROMIS domains were used for symptom cluster research, and anx-
iety and depression were the most frequently used domains. In our reliability generalization meta-analysis of
four studies, Cronbach’s alpha coefficients indicated good internal consistency reliability across five PROMIS
domains (anxiety, depression, fatigue, pain, and sleep disturbance), with an average reliability of 0.91.
Conclusion: PROMIS measures may be reliable for assessing symptom clusters in adults and could serve as
valuable tools for researchers and clinicians in patient assessment and symptom management. Nevertheless,
future research should rigorously examine the reliability and validity of PROMIS tools in this context.

Trial Registration Information: CRD42022373953 (PROSPERO).
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Introduction
Patients with acute and chronic conditions expe- ease trajectory and within different populations.
rience a multitude of symptoms across the dis- When symptoms overlap or exist synergistically,
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they are collectively known as a symptom cluster
(1). Managing one symptom may have a crosso-
ver effect on other symptoms within a cluster
that shares an underlying mechanism (2). Con-
ceptually, two approaches are currently being ap-
plied to assess symptom clusters: the variable-
centered (i.e., de novo) and person-centered (i.e., a
priori) approaches (3). A variable-centered ap-
proach clusters symptoms using factor, cluster,
and network analyses, while a person-centered
approach clusters subgroups of patients using
latent class and profile analyses (4). By means of
these advanced statistical methods, a wide variety
of symptom clusters have been identified over
the past two decades. However, the use of differ-
ent symptom sets has restricted researchers’ abil-
ity to generalize their findings across conditions
and populations.

The Patient-Reported Outcomes Measurement
Information System (PROMIS) measures address
this variability through standardized measure-
ment tools. PROMIS was developed to ensure
the standardization and interoperability of pa-
tient-reported outcome measurement (4, 5).
Through rigorous development methods and di-
rect input from clinicians, researchers, and pa-
tients, PROMIS measures capture important do-
mains of health and functioning (6, 7) and are
widely used to monitor various aspects of an in-
dividual’s health status, including their physical,
mental, and social well-being (8, 9). Importantly,
PROMIS provides disease-agnostic score metrics
(i.e., scores that are comparable across diagnoses)
and covers 75% of the universal patient-reported
outcome sets created by the International Con-
sortium for Health Outcomes (10, 11). There-
fore, by utilizing PROMIS tools, researchers can
obtain a holistic view of symptom experiences
and can potentially identify their interrelation-
ships within a symptom cluster (12). Further-
more, the use of PROMIS has increased in ap-
praising symptoms in chronic conditions, with
studies demonstrating its feasibility across diverse
populations (13, 14). These characteristics posi-
tion PROMIS as a strong candidate for a core
symptom measurement in symptom cluster stud-
ies.
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Due to their stringent development and valida-
tion, PROMIS measures have demonstrated
strong psychometric properties, including reliabil-
ity, validity, and responsiveness, providing re-
searchers with confidence in the accuracy and
precision of the data collected with these tools
(15). However, despite extensive evidence sup-
porting their use in diverse populations, it re-
mains unclear whether PROMIS instruments are
appropriately suited for identifying symptom
clusters, a more complex construct involving the
co-occurrence of multiple symptoms.

Therefore, the aim of this systematic review was
to synthesize the literature on PROMIS instru-
ments employed for adults in symptom cluster
research, examining their application, methodo-
logical quality, and internal consistency reliability
where reported.

Methods

This systematic review and meta-analysis study
was registered in PROSPERO. For the literature
search, the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA)
guideline was followed to select relevant articles.
Cooper’s approach was employed to conduct the
research synthesis and meta-analysis (16).

Search Methods

Four electronic databases (MEDLINE/PubMed,
CINAHL, ProQuest, and Embase) were used to
find relevant articles based on the COnsensus-
based Standards for the selection of health status
Measurement INstruments (COSMIN) method-
ology. COSMIN provides database-tailored
search filters that can be used to properly identify
all studies addressing measurement properties for
systematic reviews of patient-reported outcome
measures (17, 18). Based on the COSMIN meth-
odology and with assistance from a reference li-
brarian (R.R.), specific search terms were gener-
ated for each database. The core search strategy
combined "symptom cluster" and its variations
(e.g., symptom* OR syndrome*) with "PROMIS"
and its full name "patient-reported outcomes



Iran J Public Health, Vol. 55, No.1, Jan 2026, pp.1-13

measurement information system," adapted to
each database's syntax and controlled vocabulary.
The complete search strings used for each data-
base are provided in Appendix 1 (Not published).
In addition, the reference lists of the included
studies were reviewed by the authors (J.J. and
C.S)) in an attempt to identify additional sources.

Inclusion and Exclusion Criteria

For the systematic review, studies were included
if they 1) involved symptom cluster research with
adults (aged 18 years or older), 2) used at least
one PROMIS measure (any version or domain),
and 3) were published in English by December
31, 2024. In this article, a symptom cluster is op-
erationalized as two or more co-occurring symp-
toms identified based on either of the two con-

ceptual approaches (de novo or a priori) using ad-
vanced statistical methods (4). Studies were ex-
cluded if they 1) were grey literature (e.g., a dis-
sertation, report, or conference abstract) or 2)
used translated versions of PROMIS measures.
Studies selected for the systematic review were
included in the meta-analysis if they provided at
least one internal consistency reliability value for
a PROMIS measure. If a study reported a range
of values, the corresponding author was contact-
ed via email to obtain specific reliability values.

Search Outcome

A PRISMA flowchart summarizing the study se-
lection process is depicted in Fig. 1. The database
search identified 15,541 studies.

[ Identification of studies via databases and registers J
c . e
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§ PubMed (n = 5,311) Record:cr;gc])i\:]eq before
= CINAHL (n = 350) — eening:
= _ Duplicate records
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—
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o
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(n=15,541) (n=15,481)
v
o Reports sought for retrieval Reports not retrieved
c (n=60) (n=0)
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o
o
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Reports assessed for Reports excluded (n = 36):
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(n =60) research (n = 11)
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(n=16)
Pediatric sample (n = 2)
Grey literature (n=7)
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Studies included in systematic review

Studies included in meta-analysis

Fig. 1: PRISMA flow diagram. Noz. PROMIS=Patient-Reported Outcomes Measurement Information System
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The screening process was conducted in two se-
quential stages. In stage 1, the two reviewers (J.J.
and C.S.) independently screened titles and ab-
stracts, removing duplicates and studies cleatly
unrelated to symptom clusters or patient-
reported outcomes. For the remaining studies,
abstracts were reviewed to identify potential eli-
gibility based on key criteria. In stage 2, full-text
articles were obtained for the 60 studies that
passed initial screening. During full-text review,
reviewers systematically evaluated each article by
first confirming symptom cluster analysis in the
methods section, then verifying PROMIS use in
the measures/instruments section, and finally
checking participant characteristics to confirm
adult populations. Based on the inclusion criteria,
24 studies were chosen for the systematic review.
Review of the reference lists of the 24 studies
revealed no additional articles to be included.
Among the 24 studies, four reported Cronbach’s
alpha values for internal consistency reliability
(19-22), and no study reported reliability infor-
mation other than Cronbach’s alpha values. For
two studies that provided only ranges of
Cronbach’s alpha coefficients for multiple
PROMIS domains, the corresponding authors
were contacted to obtain an individual value for
each domain. Because those authors did not pro-
vide the values requested, the two studies were
excluded from the meta-analysis. Therefore, the
four studies were included in a reliability generali-
zation meta-analysis.

Quality Appraisal

The quality of the included studies was assessed
using the revised tool for Quality Assessment of
Diagnostic  Accuracy Studies (QUADAS-2).
While QUADAS-2 was designed for diagnostic
accuracy studies, it has been adapted and used to
appraise validation studies of outcome measures
in several systematic reviews (23, 24). This tool
consists of four domains posing risk of bias (pa-
tient selection, index test, reference standard, and
study flow and timing of index tests) and three
domains of applicability concerns (patient selec-
tion, index test, and reference standard) (25).
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QUADAS-2 has been widely used to evaluate
whether a study’s context introduced bias in a
given risk of bias domain and whether the study’s
research question aligned with each applicability
concern domain. The seven domains are rated as
“low,” “high,” or “unclear” when related data are
insufficiently reported in a study. For the current
review, two authors (J.J. and C.S.) independently
evaluated each study in terms of the seven do-
mains and reached a quality assessment consen-
sus when any differences of opinion arose.

Data Abstraction

Covidence, a web-based systematic review soft-
ware program, was used for study selection. Two
reviewers (J.J. and C.S.) independently screened
retrieved titles and abstracts and performed full-
text reviews to identify eligible studies. When dif-
ferences of opinion arose between the reviewers,
deliberate discussions were held until they
reached a consensus on the studies to be includ-
ed. The software computed proportionate
agreement as the percentage of studies where
both reviewers made concordant inclu-
sion/exclusion decisions. The proportionate
agreement between the reviewers was 99.7% and
90.7% for the title and abstract review and full-
text review, respectively, indicating good inter-
rater reliability.

The following information was extracted from
the studies included for the systematic review:
author(s), publication year, country, study setting
(inpatient, outpatient, or community), study de-
sign, characteristics of the study population
(sample size, age, gender), statistical methods
used for identification of symptom clusters, types
and versions of PROMIS measures used, reliabil-
ity values, and main findings.

Synthesis

The meta-analysis was performed using Stata ver-
sion 16.1. A P-value less than 0.05 was used to
represent statistical significance. The following
steps were applied to calculate overall mean val-
ues for internal consistency reliability. The effect
size statistic was derived from Cronbach’s alpha
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reliability coefficient for PROMIS scores in each
study. Second, the standard error (SE) was calcu-
lated for each study based on the reported num-
ber of samples (n) and Cronbach’s alpha values

():

Third, meta-regression using a random effects
model was performed by including all PROMIS
domains to obtain overall mean values for inter-
nal consistency reliability. Moreover, meta-
regression of each PROMIS domain (e.g., pain or
depression) was performed to obtain overall
mean reliability values for that domain.

Forest plots of Cronbach’s alpha values were
generated for each meta-regression, and the I
index was calculated to determine the extent of
effect size heterogeneity across studies. For ex-
ample, I = 50 indicates that half the total vatia-
bility among effect sizes is due to study heteroge-
neity, and percentages of 25, 50, and 75 indicate
low, medium, and high heterogeneity, respective-
ly (26). To assess publication bias, funnel plots
were first generated to visualize whether or not
the results of studies with small sample sizes dif-
fered systematically from the results of studies
with larger sample sizes (27). To determine the
statistical significance of funnel plot asymmetry,
Egger’s test was then performed; this test is a re-
gression analysis of effect size on its standard
error weighted by inverse variance (28). Specifi-
cally, diagonal lines indicate that 95% of studies
are expected to lie in the triangular region reflect-
ing the absence of both biases and heterogeneity.
Evidence of publication bias consisted of either
an asymmetrical funnel plot or a P-value of less
than 0.05 for the Egger’s test (29).

Results

Systematic Review of the Studies

Study Characteristics

Characteristics of the 24 studies are summarized
in Appendix 2. All the studies had been pub-
lished since 2017, and they included a total of
27,982 subjects. Nine studies were conducted in
community settings (20-22, 30-35) and 13 studies
were in outpatient settings (36-48), with only two
studies being performed in inpatient settings (19,
45). Five studies employed a longitudinal design
(37, 44, 45, 48, 49), and the other 19 studies used
a cross-sectional design. Study populations in-
cluded undergraduate college students (35), adults
(21, 22), family caregivers (39, 40), and people
with diseases (19, 20, 30-34, 37, 38, 41-49).

Approaches to ldentify Symptom Cluster

Four studies used variable-centered approaches
with one of two statistical methods, either net-
work analysis (22, 32) or principal component
analysis (43, 44). The remaining 20 studies used
person-centered approaches; the most frequently
used was latent profile analysis (19, 20, 30, 33, 34,
36, 41, 45, 47-49), followed by cluster analysis
(21, 39, 40, 42), latent class analysis (31, 35, 38),
and k-means clustering (37, 40).

PROMIS Measures

Characteristics of PROMIS measures used in the
24 studies are summarized in Appendix 3. Vari-
ous versions of PROMIS measures addressing 20
domains were used for symptom cluster research
(Fig. 2). Anxiety and depression were the most
frequently used domains, followed by fatigue,
sleep disturbance, pain interference, physical
function, and satisfaction with social roles and
activities. PROMIS computerized adaptive tests
(CAT) and short forms were the most frequently
used versions of the measures.
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Fig. 2: Categories and domains of PROMIS measures used in the 24 included studies. Noze. Twenty PRO-
MIS domains were grouped into four categories according to the PROMIS classification. PROMIS=Patient-
Reported Outcomes Measurement Information System

Quality Appraisal

The findings of the study quality appraisal are
summarized in Appendix 4. As to the assessment
of risk of bias, the flow and timing domain
showed the highest risk of bias across the 24
studies, followed by the patient selection, index
test, and reference standard domains. Specifically,
17 studies showed low risk of bias for the matter
of patient selection, and six showed high risk of
bias for avoiding inappropriate exclusions. With
regard to applicability concerns, seven of the 24
studies showed high applicability concern be-
cause the research questions of the current re-

view did not match with those studies’ partici-
pants. All 24 studies showed low applicability
concern with respect to the index test and refer-
ence standard domains.

Reliability Generalization Meta-analysis

Only four studies that reported internal con-
sistency reliability values were included for meta-
analysis, and these studies are summarized in Ta-
ble 1. Among the 4,131 adult participants in these
four studies, 3,981 were community-dwelling
adults, and 1,650 were individuals with diseases
ot health conditions.

Table 1: Summary of studies included in the meta-analysis (N=4)

Author Year Sample

Cronbach’s alp.
Anxiety Depression Fatigue Pain Sleep disturb-
ance
Breazeale et al. 2022 150 0.88 0.78 0.69 0.88
Tee et al. 2020 1,500 0.97 0.96 0.98 0.95
Starcevic et al. 2019 751 0.94
Shensa et al. 2018 1,730 0.90 0.93
Note. PROMIS=Patient-Reported Outcomes Measurement Information System
Available at:  http://ijph.tums.ac.ir 6
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Internal Consistency Reliability

Cronbach’s alpha values reported by four studies
were used to calculate the overall mean internal
consistency reliability for all the PROMIS do-
mains evaluated—anxiety, depression, fatigue,
pain, and sleep disturbance. Because some of the
studies reported more than one Cronbach’s alpha
value for anxiety, depression, pain, and sleep dis-
turbance, these domains were subjected to indi-
vidual meta-analysis. In contrast, a Cronbach’s
alpha value for the fatigue domain was reported
in only one study (20); therefore, it was excluded
from the individual meta-analysis but was includ-
ed in the calculation of the overall mean internal
consistency reliability score.

The reliability — generalization
showed significant heterogeneity across the four
studies included. Except for the sleep disturbance
domain, Q-statistics were significant (P<.05), in-
dicating significantly greater variability across

meta-analysis

studies than could be explained by sampling error
alone. The Q-statistic for all five PROMIS do-
mains was 106.59, and individual Q-statistics
ranged from 3.09 for sleep disturbance to 25.33
for depression. In other words, the depression
domain showed considerable variability, whereas
the sleep disturbance domain was relatively con-
sistent. In addition, the overall I*value for all the
PROMIS domains was 97.65%, also suggesting
substantial heterogeneity across studies.

All PROMIS domains

Five PROMIS domains (anxiety, depression,
pain, sleep disturbance, and fatigue) were includ-
ed in calculation of overall internal consistency
reliability. Based on the random effects model,
the overall mean score was 0.91 (95% confidence
interval [CI] [0.87 to 0.95], I’=97.65%, P <.001),
indicating good internal consistency reliability
and substantial heterogeneity (Fig. 3).

Effect Size Weight
Study with 95% CI (%)
Anxiety
Breazeale et al. (2022) - 0.88[0.80, 0.96] 14.11
Starcevic et al. (2019) —ll——0.94[0.92, 0.96] 41.43
Shensa et al. (2018) —l— 0.90[0.88, 0.92] 44.46
Heterogeneity: T° = 0.00, I = 70.03%, H> = 3.34 e 0.91 [0.88, 0.95]
Test of 8, = 6;: Q(2) = 6.89, p = 0.03
Depression
Breazeale et al. (2022) ) 0.78[ 0.68, 0.88] 27.09
Lee et al. (2020) I o0097[096, 098] 3655
Shensa et al. (2018) - 0.93[ 0.91, 0.95] 36.36
Heterogeneity: T° = 0.01, I’ = 98.49%, H” = 66.43 e E——— 0 .90 [ 0.80, 1.01]
Test of 8, = 6;: Q(2) = 25.33, p = 0.00
Fatigue
Lee et al. (2020) il 0.96 [ 0.95, 0.97] 100.00
Heterogeneity: T° = 0.00, I = %, H> = . ——————— 0.96 [ 0.95, 0.97]
Test of 8, = 6;: Q(0) = 0.00, p =.
Pain
Breazeale et al. (2022) — 0.69[ 0.57, 0.81] 47.91
Lee et al. (2020) Il 098[0.97, 099] 52.09
Heterogeneity: T° = 0.04, I’ = 95.76%, H® = 23.58 ———————rtSEEE——=@=84——0-56, 1.13]
Test of ©, = 6;: Q(1) = 23.58, p = 0.00
Sleep Disturbance
Breazeale et al. (2022) - 0.88[0.80, 0.96] 35.13
Lee et al. (2020) —Jl—0.95[0.93, 0.97] 64.87
Heterogeneity: 1° = 0.00, I° = 67.65%, H> = 3.09 e E——E-93 [ 0.86, 0.99]

Test of 6, = 6;: Q(1) = 3.09, p = 0.08

Overall

Heterogeneity: T° = 0.00, I° = 97.65%, H~ = 42.58
Test of 8, = 6;: Q(10) = 106.59, p = 0.00

Testof 8 = 0: z=44.67, p = 0.00

. 0.91[ 0.87, 0.95]

Random-effects REML model

Fig. 3: Forest plots for PROMIS anxiety, depression, fatigue, pain, sleep disturbance,

and overall. Noze.

Cl=confidence interval, REML = Restricted Maximum Likelihood
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Cronbach’s alpha values from three studies were
included in calculation of overall internal con-
sistency reliability for PROMIS anxiety (19, 21,
22). The mean score was 0.91 (95% CI [0.88 to
0.95], I*=70.03%, P=.03), indicating good inter-
nal consistency reliability and high heterogeneity.

Three studies’ Cronbach’s alpha values were in-
cluded in calculation of overall internal con-
sistency reliability for PROMIS depression (19-
21). The mean score was 0.90 (95% CI [0.80 to
1.01], I’=98.49%, P<.001), indicating good inter-
nal consistency reliability and substantial hetero-
geneity.

Only one study reported a Cronbach’s alpha val-
ue for PROMIS fatigue (20), no between-study
meta-analysis could be conducted. However, this
single study reported high internal consistency
reliability (« = 0.96).

Cronbach’s alpha values from two studies were
included in calculation of overall internal con-
sistency reliability for PROMIS pain (19, 20). The
mean score was 0.84 (95% CI [0.56 to 1.13],
I’=95.76%, P<.001), indicating good internal
consistency reliability and substantial heteroge-
neity.

Two studies’ Cronbach’s alpha values were em-
ployed in calculation of overall internal con-
sistency reliability for PROMIS sleep disturbance
(19, 20). The mean score was 0.93 (95% CI [0.86
to 0.99]) while the Q-test for heterogeneity was
not statistically significant (I°=67.65%, P=.08).
These findings suggest good internal consistency
reliability. Although some heterogeneity was ob-
served across studies, it was not statistically sig-
nificant.

Publication Bias

The funnel plots of the PROMIS domains indi-
cate asymmetric distribution of the data, suggest-
ing publication bias (Appendix 5). The statistical
significance of the Egger’s test for all PROMIS
domains (P<.001) also indicated publication bias.
This is illustrated by the lack of studies within the
bottom right-hand corner of the funnel plots.

Available at:  http://ijph.tums.ac.ir

Discussion

This systematic review and meta-analysis provide
the first synthesis of the internal consistency reli-
ability of PROMIS measures applied in adult
symptom cluster research. Of the 24 studies in-
cluded in our review, none reported validity evi-
dence specific to this context, and only four re-
ported internal consistency reliability values. In
the meta-analysis, PROMIS anxiety, depression,
pain, fatigue, and sleep disturbance demonstrated
good to excellent internal consistency on average
(overall «=0.91). However, we identified substan-
tial between-study heterogeneity—especially for
depression and pain—indicating that reliability
varies meaningfully by context (e.g., study popu-
lation, which PROMIS measures/forms were
used, and how they were administered). By bring-
ing together findings across diverse populations
and clinical settings, it offers important insights
into current applications of PROMIS, highlights
domains with stronger psychometric support,
and identifies key gaps for future investigations.
These strengths enhance the contribution of our
study to symptom science and biobehavioral
nursing research.

Our meta-analysis revealed good internal con-
sistency reliability for five commonly used
PROMIS domains anxiety, depression, fatigue,
pain, and sleep disturbance. Outside symptom
cluster research, PROMIS measures have
demonstrated validity in general clinical and pop-
ulation health research (50-52). More specifically,
PROMIS fatigue and PROMIS depression have
demonstrated both reliability and validity across a
variety of clinical and nonclinical populations (50,
51). Additionally, PROMIS physical function has
been shown to be a sensitive and valid tool for
detecting changes in physical function across di-
verse disease populations (53). Furthermore, a
recent systematic review evaluating the reliability
and validity of PROMIS-29 for assessing health-
related quality of life in adults in Switzerland
concluded that although this tool is potentially
recommendable, further validation is required
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due to limited evidence of its psychometric prop-
erties (54). Among the studies included in our
review, none assessed other types of reliability
such as test-retest, interrater, or intrarater reliabil-
ity, limiting our ability to draw broader conclu-
sions about overall measurement stability. Ac-
cording to classical measurement theory, reliabil-
ity can also be influenced by participant charac-
teristics and random error, which may further
impact measurement consistency (55). Moreover,
none of the studies in our review reported con-
struct or criterion validity specific to symptom
clusters. Nevertheless, PROMIS measures were
used to assess symptoms across a broad range of
chronic conditions (e.g., cardiovascular disease,
cancet, liver disease, cerebrovascular disease, and
kidney disease), as well as among caregivers and
general adult populations. Therefore, future stud-
ies should examine multiple forms of reliability
and explicitly assess validity when applying
PROMIS measures to symptom cluster research.
PROMIS offers several administration formats—
such as fixed-length short forms, computerized
adaptive tests (CAT), profiles, and scales—that
may improve accessibility and precision in vari-
ous populations. In our review, participants
completed PROMIS tools either through paper-
based short forms or CATs. These formats differ
in their psychometric strengths. CATs leverage
item response theory to tailor items to each re-
spondent, increasing measurement precision and
reducing response burden (56, 57). In contrast,
fixed short forms sum item responses without
adaptive calibration, potentially limiting sensitivi-
ty. Future research should compare reliability and
validity across PROMIS formats to inform best
practices in symptom cluster research.

Across the 24 studies reviewed, 20 different
PROMIS domains were used, reflecting the sys-
tem’s breadth and flexibility. Five domains—
anxiety, depression, fatigue, pain interference,
and sleep disturbance—were most commonly
used and may represent core symptom constructs
across conditions. However, none of these do-
mains has been formally validated for their use in
identifying or characterizing symptom clusters.
Additional studies are needed to assess their fac-

tor structure, measurement invariance, and re-
sponsiveness to interventions when used in clus-
ter-based symptom science.

Methodological inconsistencies were also identi-
fied in how symptom clusters were defined. Most
studies followed one of two conceptual ap-
proaches: variable-centered (e.g., principal com-
ponent or network analysis) or person-centered
(e.g., latent class or latent profile analysis). How-
ever, some studies grouped symptoms using cut-
off scores or clinical thresholds without statistical
justification. While these cut-off-based methods
may be pragmatic in clinical settings, they deviate
from established clustering methodologies and
may limit reproducibility or generalizability (58,
59). Further clarification is needed on whether
such approaches align with the conceptual goals
of symptom cluster research, which increasingly
aims to identify underlying biological or mecha-
nistic pathways. Importantly, statistical clustering
methods require adequate sample sizes, which
may not always be feasible in preliminary or
mechanistic studies.

Our review also highlights gaps in reliability as-
sessment. While internal consistency was report-
ed in four studies, other key forms of reliability—
such as test-retest reliability (i.e., measurement
invariance over time)—were not evaluated. In-
ternal consistency reflects the degree to which
items within a scale are interrelated, typically
quantified using Cronbach’s alpha (56). However,
it does not capture whether symptom cluster as-
sessments remain stable over time or across
raters. As the structure of symptom clusters may
evolve, especially in response to treatment, test-
retest reliability will be essential to evaluate the
longitudinal utility of PROMIS domains in this
context.

Limitations

Several limitations of this review should be
acknowledged. First, the generalizability of the
findings may be constrained by the exclusion of
grey literature and the restriction to studies pub-
lished in English across four major databases.
Although we employed comprehensive search
strategies and manually reviewed reference lists to
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minimize omissions, it is possible that relevant
studies were missed. Future reviews should in-
corporate a broader range of studies to minimize
selection bias and enhance the generalizability of
their findings. Second, only four studies reported
internal consistency reliability, and none reported
other psychometric properties such as test-retest
or interrater reliability, nor any form of validity.
As a result, the psychometric synthesis was lim-
ited in scope and depth. Third, due to the small
number of studies eligible for meta-analysis, we
were unable to conduct subgroup or moderator
analyses to explore variability in reliability esti-
mates. To address these limitations, future symp-
tom cluster researchers should rigorously evaluate
and report the reliability and wvalidity of the
PROMIS measures employed, which would allow
more robust subgroup and moderator analyses to
clarify factors influencing reliability estimates.
Finally, signs of publication bias—evidenced by
funnel plot asymmetry and a significant Egger’s
test—suggest that studies with null or lower reli-
ability estimates may be underrepresented. Given
the evidence of publication bias, our findings re-
garding the reliability of PROMIS tools should be
interpreted with caution.

Conclusion

This systematic review and meta-analysis provide
the first synthesis of the internal consistency reli-
ability of PROMIS measures used in adult symp-
tom cluster research. Our findings support the
reliability of commonly used PROMIS domains
in symptom cluster research, specifically anxiety,
depression, fatigue, pain, and sleep disturbance,
while also highlighting the need for further psy-
chometric evaluation given the limited number of
eligible studies and their high heterogeneity. This
study not only maps the current use of PROMIS
in symptom cluster research, but by identifying
domains with stronger internal consistency, it
also offers researchers and clinicians practical
guidance for application of PROMIS tools to as-
sess patient-reported outcomes and design evi-
dence-based interventions.
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