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Abstract  
Objectives  
To estimate the prevalence of depressive symptoms before autologous hematopoietic 
stem cell transplantation (HSCT) in patients with multiple myeloma, and to explore 
associations with clinician-documented psychosocial characteristics. 

Methods  
Single-center, cross-sectional secondary analysis of one pre-transplant psychiatric 
assessment per participant at a Mexican tertiary hospital. Eligible assessments occurred 
between June 2023 and April 2026. We included adults with confirmed multiple myeloma 
who completed the Patient Health Questionnaire-9 (PHQ-9) and the Generalized Anxiety 
Disorder-7 (GAD-7) scale and subsequently underwent autologous HSCT. The primary 
threshold was PHQ-9 ≥10; PHQ-9 ≥5 (at least mild depressive symptoms) was secondary. 
Prevalences are reported with exact binomial 95% confidence intervals (CIs). This is a 
disease-specific secondary analysis of a partially overlapping institutional cohort. 

Results  
Among 83 participants (median age, 59 years; 42 women, 50.6%), PHQ-9 ≥10 occurred in 
3 participants (3.6%; 95% CI, 0.8–10.2) and PHQ-9 ≥5 in 6 (7.2%; 95% CI, 2.7–15.1). No 
participant scored in the severe range; median PHQ-9 was 0 (interquartile range, 0–0). 
At the secondary threshold, at least mild depressive symptoms were observed in 5 of 28 
participants not in paid employment and 1 of 55 employed participants (odds ratio, 11.38; 
95% CI, 1.18 to 565.16; P=.02). This exploratory comparison rests on six events and is 
imprecise. PHQ-9 and GAD-7 scores correlated (Spearman ρ=0.62; P<.001). 

Conclusions  
PHQ-9 scores in the moderate-or-greater range were infrequent in this selected 
single-center pre-transplant sample (3.6%; 95% CI, 0.8%–10.2%). The exploratory 
employment-status finding identifies a question for larger studies and should not be read 
as a confirmed psychosocial correlate. 
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1. INTRODUCTION 

Multiple myeloma is a clonal plasma-cell malignancy of the 
bone marrow and one of the most common hematologic 
cancers worldwide, accounting for roughly a tenth of hema
tologic malignancies.1 Its burden is unevenly distributed, 
and access to diagnosis and treatment differs sharply be
tween high- and middle-income settings.2 In Mexico, the 
disease carries a prevalence of about 2.1 per 100,000 and 
generates considerable functional, social, and economic 
costs for patients and their families.3 Autologous 
hematopoietic stem cell transplantation (HSCT) is a central 
part of treatment, restoring marrow function after high-
dose therapy.4,5 

The diagnosis of multiple myeloma, the decision to pro
ceed to transplantation, and the transplant itself are recog
nized stressors. Depression, anxiety, fatigue, and reduced 
quality of life have been described before, during, and after 
HSCT.6‑9 Reported figures vary considerably: moderate-or-
greater depressive symptoms were present in 6% of patients 
before HSCT in one cohort,7 while another longitudinal 
study found that the proportion meeting its depression-
screening threshold increased from 15.6% before HSCT to 
37.8% by day +8 during hospitalization.9 A survey of 200 
patients within six months of a lymphoma or myeloma di
agnosis found clinically significant depression symptoms in 
27.5% (95% CI, 21.6–34.3), with lower financial satisfaction 
and lower social support associated with higher odds of de
pression.10 Multiple myeloma is the leading indication for 
autologous HSCT, and patients remain on treatment indef
initely, so distress in this group is sustained rather than 
confined to the transplant admission.11 Part of the varia
tion between reports reflects real differences between pop
ulations, but it also reflects the timing of assessment, the 
instruments used, and the thresholds chosen to define de
pression; baseline anxiety/depressiveness has also been as
sociated with poorer health-related quality of life across 
subsequent treatment assessments.12 Transplant candi
dates are, moreover, a selected group: they must meet clin
ical criteria to be considered fit for a demanding procedure, 
which may lower the frequency of psychiatric symptoms 
relative to the wider oncology population. 

Our earlier report presented PHQ-9 and GAD-7 findings 
from a mixed-diagnosis HSCT cohort that included 50 pa
tients with multiple myeloma.13 The present cross-sec
tional secondary analysis examines an expanded, disease-
specific autologous-HSCT cohort, with the primary aim of 
estimating pre-transplant depressive-symptom prevalence 
and the secondary aim of exploring psychosocial associa
tions. We used the PHQ-9 as the screening instrument.14 

2. METHODS 

2.1. STUDY DESIGN AND SETTING      

This was a single-center, observational, cross-sectional 
secondary analysis of one routine pre-transplant psychi
atric assessment per participant, carried out at a tertiary 
teaching hospital with an established autologous HSCT 
program. Eligible assessments occurred from June 2023 
through April 2026. Assessments performed between June 
2023 and September 2025 (68 participants) were identified 
retrospectively from clinical records, whereas assessments 
performed between October 2025 and April 2026 (15 par
ticipants) were captured prospectively during the study ex
ecution period. The same routine pre-transplant psychi
atric assessment procedure, including administration of the 
PHQ-9 and the GAD-7 by the attending psychiatrist, was 
used throughout; data abstraction was completed in April 
2026. Because each participant contributed a single assess
ment at one pre-transplant point, the design is cross-sec
tional irrespective of whether the record was captured ret
rospectively or prospectively. The study followed the 
STROBE recommendations for observational research, and 
the completed checklist is provided as a separate supple
mentary file. 

2.2. PARTICIPANTS   

The analysis included adults with confirmed multiple 
myeloma who completed the PHQ-9 and GAD-7 during rou
tine pre-transplant psychiatric assessment and subse
quently underwent autologous HSCT. Patients who did not 
attend the psychiatric assessment, who did not complete 
the PHQ-9, who had a hematologic diagnosis other than 
multiple myeloma, or who discontinued the transplant pro
tocol at any stage were not analyzed. Eligibility therefore 
depended on subsequently completing transplantation. 
Sampling was consecutive and non-probabilistic. The psy
chiatric assessment formed part of the pre-transplant pro
tocol and preceded conditioning in every case, but the in
terval between assessment and conditioning was not 
recorded and cannot be reported. 

Numerical participant accounting is given in Table 6. 
The number of patients with multiple myeloma referred for 
pre-transplant psychiatric assessment during the study pe
riod, and the number who did not attend, could not be re
constructed from the available records. The source denom
inator is therefore unavailable, and selection bias arising 
from non-attendance cannot be excluded. Throughout this 
report, the study population is described as patients as
sessed before autologous HSCT who subsequently under
went transplantation. 

Pre-Transplant Depression in Multiple Myeloma

Inquisiva Open 106



2.3. RELATIONSHIP TO A PREVIOUSLY PUBLISHED       
COHORT  

This analysis draws on the institutional psycho-oncology 
database that also supplied a previously published study 
from our center.13 That report was a retrospective, cross-
sectional record review of patients evaluated by the psychi
atry service as part of the HSCT protocol between January 
2024 and November 2025; it examined depressive and anx
iety symptoms at the initial psychiatric assessment across 
hematologic diagnoses and transplant types, analyzed 103 
patients, and included 50 patients with multiple myeloma 
(48.5% of that sample). Its stated objective was descriptive, 
and it did not examine psychosocial characteristics. 

Participant-level linkage between the two datasets was 
not performed, because the earlier report was assembled 
through an independent chart review rather than from the 
present analytic file. The exact overlap therefore cannot be 
determined. Of the 83 participants analyzed here, 65 were 
assessed within the earlier report’s review window and 18 
were assessed outside it (8 between June and December 
2023 and 10 between December 2025 and April 2026). The 
earlier report included 50 patients with multiple myeloma; 
accordingly, no more than 50 of the present 83 partici
pants could overlap with that report, and at least 33 were 
not included in it. Eighteen of those 33 are new by as
sessment date alone; the remaining minimum of 15 follows 
from the difference between the 65 present participants as
sessed within the earlier review window and the 50 patients 
with multiple myeloma reported previously. Because par
ticipant-level linkage was unavailable, these figures should 
be interpreted as bounds rather than exact matches. Table 
6 reports this derivation. 

One analysis overlaps substantively with the earlier re
port: the correlation between PHQ-9 and GAD-7 scores, 
which was also positive in the mixed-diagnosis cohort.13 

The prevalence estimates presented here are disease- and 
procedure-specific and were not reported previously, and 
none of the psychosocial variables was examined in the ear
lier report. 

2.4. MEASUREMENTS   

Depressive symptoms were assessed with the PHQ-9, a self-
administered instrument based on DSM criteria and widely 
used to screen for and grade depression.14,15 We used a 
PHQ-9 score of 10 or higher as the primary indicator be
cause this is the conventional threshold established in the 
original validation study; diagnostic performance at this 
cut point varies across settings and populations.14,16 A 
score of 5 or higher was used as a secondary threshold in
dicating at least mild depressive symptoms; both thresh
olds were specified in the study protocol before the analy
sis. Symptom severity was classified as minimal or absent 
(0–4), mild (5–9), moderate (10–14), moderately severe 
(15–19), or severe (20–27).14,17 PHQ-9 results are described 
throughout as screening-defined symptom levels, not as di
agnoses of depression. 

Both instruments were administered in Spanish, in the 
versions in routine clinical use at the institution. The Span

ish PHQ-9 has been validated for depression screening in 
Mexican and other Latin American populations.18‑20 The 
GAD-7 is a seven-item measure of generalized anxiety21 for 
which a Spanish cultural adaptation was developed and val
idated in Spain.22 GAD-7 scores were used only to examine 
the relationship between anxiety and depressive symptoms. 

Sociodemographic, clinical, and psychosocial variables 
were collected from the clinical record and the psychiatric 
assessment: age, sex, employment status, marital status, 
transplant type, socioeconomic stratum, perceived social 
support, self-concept, sense of meaning in life, and group 
belonging. Each participant was identified by a non-repeat
ing numeric code, and no directly identifying data were 
recorded. 

Psychosocial characteristics were abstracted from rou
tine psychiatric documentation rather than measured using 
validated psychosocial scales. Categories reflected the as
sessing psychiatrist’s recorded judgment according to the 
operational definitions set out in the study protocol: social 
support was recorded as adequate or insufficient according 
to the evaluator’s assessment of the people, groups, and 
institutions available to the patient for emotional, social, 
economic, or practical help; self-concept as positive or neg
ative according to the patient’s expressed perception of 
their own attributes, abilities, emotions, and values; mean
ing in life as present or absent/void according to whether 
the patient described life as having a discernible purpose; 
and group belonging as present or absent according to 
whether the patient identified as a member of a social, re
ligious, or cultural group. These categories are therefore 
treated as exploratory clinical descriptors rather than psy
chosocial measurements. 

Employment status was recorded as a binary variable re
flecting whether the participant was in paid work at the 
time of assessment, and we use the terms currently em
ployed and not currently employed accordingly. Of the 28 
participants classified as not currently employed, 21 were 
retired or drawing a pension and 7 were homemakers; no 
participant was recorded as involuntarily unemployed, on 
medical leave, or receiving a disability benefit. The category 
therefore denotes absence from the paid workforce, pre
dominantly through retirement, and not job loss. 

2.5. SAMPLE-SIZE DETERMINATION AND PRECISION      

A conventional single-proportion calculation using p=.50, 
95% confidence, and a margin of error of five percentage 
points produced a precision benchmark of 385 participants; 
this calculation was documented in the study protocol be
fore cohort assembly.23 The value p=.50 was selected solely 
as the conservative maximum-variance assumption and did 
not represent an expected prevalence or a scientific hypoth
esis. The available institutional cohort comprised all 83 el
igible patients, and the achieved precision is therefore pre
sented using exact 95% binomial confidence intervals. 

2.6. STATISTICAL ANALYSIS    

Because the PHQ-9 and GAD-7 distributions were strongly 
skewed and concentrated at zero, continuous variables were 
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summarized as median and interquartile range (IQR); 
means, standard deviations, and ranges are given as sec
ondary summaries. Categorical variables were summarized 
as counts and percentages. Prevalence was reported as a 
proportion with an exact (Clopper-Pearson) binomial 95% 
CI. 

Because only 3 participants met the PHQ-9 ≥10 thresh
old and 6 met the PHQ-9 ≥5 threshold, all sociodemo
graphic and psychosocial comparisons were exploratory 
and hypothesis-generating. Fisher exact tests were used 
for categorical comparisons, with estimable odds ratios re
ported as conditional maximum-likelihood estimates 
alongside exact 95% confidence intervals. Where a zero cell 
left the conditional estimate undefined, the odds ratio is re
ported as not estimable and only the corresponding exact 
interval bound is given. Because odds ratios and risk ratios 
are distinct effect measures, odds ratios are reported and 
interpreted here strictly as measures of odds rather than 
risk.24,25 No adjustment was made for multiple exploratory 
comparisons, and no multivariable model was fitted. Con
tinuous distributions were compared with the Mann-Whit
ney U test, and the relationship between PHQ-9 and GAD-7 
scores with the Spearman rank correlation coefficient. Two-
sided P values are reported throughout. 

Available-case analysis was used for each psychosocial 
variable; missing or “not assessed” observations were ex
cluded and were not recoded as absence of the charac
teristic. Analyses were performed in Python 3.14.4 with 
SciPy 1.17.1, using binomtest for exact binomial propor
tions and confidence intervals, fisher_exact for Fisher exact 
tests, contingency.odds_ratio (kind=“conditional”) for con
ditional maximum-likelihood odds ratios and their exact 
confidence intervals, spearmanr for rank correlations, and 
mannwhitneyu for group comparisons. 

3. RESULTS 

3.1. COHORT CHARACTERISTICS    

We analyzed 83 patients with multiple myeloma. The me
dian age was 59 years (IQR, 53–65; mean, 57.9; SD, 9.9; 
range, 26–76). The sample was balanced by sex, with 42 
women (50.6%) and 41 men (49.4%), and all participants 
underwent autologous transplantation. Sociodemographic, 
clinical, and psychosocial characteristics are shown in 
Table 1, with the available denominator and missing count 
for each psychosocial variable, and descriptive statistics for 
continuous variables in Table 2. Meaning in life and group 
belonging were recorded for 44 and 34 participants, respec
tively, and are reported descriptively only. 

3.2. PREVALENCE OF DEPRESSIVE SYMPTOMS      

PHQ-9 scores of 10 or higher were present in 3 of 83 par
ticipants (3.6%; 95% CI, 0.8–10.2). Using the secondary 
threshold, at least mild depressive symptoms (PHQ-9 ≥5) 
occurred in 6 of 83 participants (7.2%; 95% CI, 2.7–15.1). 
No participant scored in the severe range (0 of 83; 95% CI, 

Figure 1. Prevalence of depressive symptoms by PHQ-9       
threshold, with exact binomial 95% confidence       
intervals (N=83). PHQ-9 indicates Patient Health       
Questionnaire-9.  

Figure 2. Distribution of depressive-symptom severity     
by PHQ-9 category (N=83). PHQ-9 indicates Patient        
Health Questionnaire-9.   

0.0–4.3), and the median PHQ-9 score was 0 (IQR, 0–0; 
range, 0–15) (Figure 1). 

Most participants fell in the minimal-or-absent cate
gory, and counts thinned quickly across the severity bands 
(Table 3, Figure 2). 

3.3. EXPLORATORY ASSOCIATIONS    

With 3 and 6 events at the two thresholds, the bivariate re
sults below are exploratory. At the PHQ-9 ≥10 threshold, no 
sociodemographic or psychosocial variable was associated 
with depressive symptoms, and every interval was wide 
(Table 4). At the PHQ-9 ≥5 threshold, at least mild depres
sive symptoms were observed in 5 of 28 participants not 
currently in paid employment (17.9%) and in 1 of 55 cur
rently employed participants (1.8%) (odds ratio, 11.38; 95% 
CI, 1.18 to 565.16; P=.02, Fisher exact test) (Table 5). Par
ticipants not currently employed were older than those in 
paid work (median, 63 vs 57 years; P<.001, Mann-Whitney 
U test). Age did not differ between participants above and 
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Figure 3. Relationship between PHQ-9 and GAD-7      
scores (Spearman ρ=0.62; P<.001; n=83). Points are        
jittered to reduce overplotting; the line is a linear          
reference fit. GAD-7 indicates Generalized Anxiety       
Disorder-7; PHQ-9, Patient Health Questionnaire-9.      

below the PHQ-9 ≥10 threshold (median, 57 vs 59 years; 
P=.72). 

After the 4 participants whose self-concept was not as
sessed were excluded, at least mild depressive symptoms 
were recorded in 1 of 7 participants with negative self-con
cept and in 5 of 72 with positive self-concept (odds ratio, 
2.20; 95% CI, 0.04 to 25.39; P=.44); the previous estimate 
of 2.37 had placed the unassessed participants in the refer
ence category. 

PHQ-9 and GAD-7 scores were positively correlated 
(Spearman ρ=0.62; P<.001) (Figure 3). This finding de
scribes covariation between two screening scores and does 
not establish diagnostic comorbidity. 

4. DISCUSSION 

In this single-center sample of patients assessed before 
autologous HSCT for multiple myeloma who subsequently 
underwent transplantation, screening-defined depressive 
symptoms were infrequent: 3.6% (95% CI, 0.8–10.2) at a 
PHQ-9 threshold of 10 and 7.2% (95% CI, 2.7–15.1) at a 
threshold of 5, with no participant in the severe range and 
a median score of zero. The present analysis extends the 
earlier mixed-diagnosis report by providing disease-specific 
estimates in an expanded multiple-myeloma cohort and by 
examining additional psychosocial characteristics.13 

These figures sit at the low end of what earlier work 
has reported. Mosher et al. noted that depression and fa
tigue are among the symptoms transplant recipients most 
often report,6 and Artherholt et al. found that 6% of pa
tients reported moderate-or-greater depressive symptoms 
before transplantation, a proportion that rose to 31% at 6 
to 7 weeks after transplantation.7 El-Jawahri et al. found 
a marked decline in quality of life during HSCT hospital
ization, while the proportion meeting their depression-
screening threshold increased from 15.6% before HSCT to 

37.8% by day +8.9 Higher estimates come from cohorts as
sessed closer to diagnosis: Odejide et al. reported clinically 
significant depression symptoms in 27.5% of patients 
within six months of a lymphoma or myeloma diagnosis.10 

Fischer et al. found that patients with lower baseline anx
iety/depressiveness had better global health status and 
broader health-related quality-of-life profiles across fol
low-up assessments.12 Several things likely explain why our 
estimate is lower. The first is timing. Depressive symptoms 
in patients with chronic hematologic disease are not stable 
across the treatment course; studies that assess patients at 
diagnosis, during hospitalization, or in protective isolation 
tend to capture higher rates than those, like ours, that as
sess ambulatory candidates in more stable phases.8,9 A low 
screening prevalence at one point does not rule out symp
toms at another. 

The second is selection. Reaching transplant candidacy 
requires meeting clinical criteria and tolerating a demand
ing procedure, so patients who get this far may represent a 
subgroup with better functional status and stronger ties to 
care; eligibility for the present analysis also required com
pleting transplantation, which narrows the sample further. 
The third is that every analyzed patient underwent autol
ogous transplantation, which further narrows the popula
tion to which these estimates apply.11 Finally, the PHQ-9 
is a brief screening tool, not a diagnostic interview; a score 
below threshold reflects screening status, not the absence 
of a clinically meaningful inner experience. 

The low frequency should not be read as an absence of 
distress. Depressive symptoms in cancer are not an isolated 
phenomenon but part of a broader set of biological, psy
chological, and social determinants; a systematic review by 
Ikhile et al. organized associated risk factors across cancer-
specific, biological, psychological, and social domains.26 

An exploratory association was observed between em
ployment status and PHQ-9 scores of 5 or higher. However, 
the comparison was based on only six events, produced 
a highly imprecise estimate, and arose among several ex
ploratory comparisons. Employment status may reflect sev
eral different functional and socioeconomic circumstances, 
and in this sample the category was composed entirely of 
retired participants and homemakers, who were also older 
than those in paid work, rather than of people who had 
lost work through illness; the present data cannot identify 
the underlying mechanism. The finding should therefore 
be examined using prespecified employment categories in a 
larger cohort. 

PHQ-9 and GAD-7 scores covaried, although both dis
tributions showed marked floor effects, with median scores 
of zero. The coefficient should therefore be interpreted as 
an association between screening scores rather than evi
dence of diagnostic co-occurrence, particularly as a similar 
correlation was already present in the partially overlapping 
mixed-diagnosis cohort.13 

5. LIMITATIONS   

This study has several limitations. The cross-sectional, sin
gle-timepoint design cannot establish causation or track 
how symptoms evolve across the transplant course. Only 
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Table 1. Sociodemographic, clinical, and psychosocial characteristics of the study population (N=83)           

Characteristic Category No. (%) PHQ-9 ≥10 within category, no. (%) 

Sex Female 42 (50.6) 1 (2.4) 

Male 41 (49.4) 2 (4.9) 

Employment status Currently employed 55 (66.3) 1 (1.8) 

Not currently employed 28 (33.7) 2 (7.1) 

Marital status Married 58 (69.9) 2 (3.4) 

Single 15 (18.1) 1 (6.7) 

Divorced 4 (4.8) 0 (0.0) 

Widowed 3 (3.6) 0 (0.0) 

Cohabiting 3 (3.6) 0 (0.0) 

Socioeconomic stratum 1 3 (3.6) 0 (0.0) 

2 10 (12.0) 1 (10.0) 

3 53 (63.9) 1 (1.9) 

4 16 (19.3) 1 (6.2) 

5 1 (1.2) 0 (0.0) 

Perceived social support Adequate 76 (91.6) 3 (3.9) 

Insufficient 7 (8.4) 0 (0.0) 

Self-concept (n=79; 4 missing) Positive 72 (91.1) 3 (4.2) 

Negative 7 (8.9) 0 (0.0) 

Meaning in life (n=44; 39 missing) Present 40 (90.9) 1 (2.5) 

Absent or void 4 (9.1) 0 (0.0) 

Group belonging (n=34; 49 missing) Yes 6 (17.6) 0 (0.0) 

No 28 (82.4) 1 (3.6) 

PHQ-9 indicates Patient Health Questionnaire-9. Percentages in the third column are percentages of the available denominator for each characteristic; the last column gives the 
number and percentage of participants with a PHQ-9 score of 10 or higher within each category. Psychosocial characteristics were abstracted from routine psychiatric documentation 
and are not validated psychosocial measurements; available denominators and missing counts are shown. All 83 participants underwent autologous transplantation. 

Table 2. Descriptive statistics for continuous variables (N=83)       

Variable Median (IQR) Mean (SD) Range 

Age, y 59 (53–65) 57.9 (9.9) 26–76 

PHQ-9 score 0 (0–0) 1.1 (2.9) 0–15 

GAD-7 score 0 (0–1) 1.1 (2.3) 0–12 

GAD-7 indicates Generalized Anxiety Disorder-7; IQR, interquartile range; PHQ-9, Patient Health Questionnaire-9; SD, standard deviation. Medians and IQRs are the principal sum
maries because both symptom distributions are strongly skewed toward zero. 

Table 3. Distribution of depressive-symptom severity by PHQ-9 (N=83)        

PHQ-9 category Score range No. % 

Minimal or none 0–4 77 92.8 

Mild 5–9 3 3.6 

Moderate 10–14 2 2.4 

Moderately severe 15–19 1 1.2 

Severe 20–27 0 0.0 

PHQ-9 indicates Patient Health Questionnaire-9. 

3 participants met the primary threshold and 6 the sec
ondary threshold, so all bivariate analyses are exploratory 
and their effect estimates imprecise. The source denom
inator was unavailable: the number of patients referred 
for pre-transplant psychiatric assessment, and the number 

who did not attend, could not be reconstructed, so selection 
bias cannot be excluded. Participant-level linkage with the 
previously published cohort was not possible, and the over
lap is therefore reported as bounds rather than as exact par
ticipant-level matches. Recruitment at a single center lim
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Table 4. Exploratory associations with PHQ-9 scores of 10 or higher (3 events)            

Variable Outcome in category, 
no./total (%) 

Outcome in reference 
category, no./total (%) 

Odds ratio (95% 
CI) 

P 
value 

Not currently employed (vs 
currently employed) 

2/28 (7.1) 1/55 (1.8) 4.08 (0.20 to 
249.49) 

.26 

Female sex (vs male) 1/42 (2.4) 2/41 (4.9) 0.48 (0.01 to 9.56) .62 

Insufficient social support (vs 
adequate) 

0/7 (0.0) 3/76 (3.9) Not estimable 
(0.00 to 28.84) 

>.99 

Negative self-concept (vs 
positive) 

0/7 (0.0) 3/72 (4.2) Not estimable 
(0.00 to 27.29) 

>.99 

CI indicates confidence interval. All comparisons are exploratory and hypothesis-generating; no adjustment was made for multiple comparisons. Odds ratios are conditional maxi
mum-likelihood estimates with exact 95% CIs; where a zero cell left the estimate undefined, the odds ratio is reported as not estimable with the corresponding exact bound. P values 
are from the Fisher exact test. Self-concept excludes the 4 participants for whom the characteristic was not assessed. Analyses were performed in Python 3.14.4 with SciPy 1.17.1 
(fisher_exact; contingency.odds_ratio, kind=“conditional”). 

Table 5. Exploratory associations with PHQ-9 scores of 5 or higher (6 events)            

Variable Outcome in category, 
no./total (%) 

Outcome in reference 
category, no./total (%) 

Odds ratio (95% 
CI) 

P 
value 

Not currently employed (vs 
currently employed) 

5/28 (17.9) 1/55 (1.8) 11.38 (1.18 to 
565.16) 

.02 

Female sex (vs male) 2/42 (4.8) 4/41 (9.8) 0.47 (0.04 to 3.48) .43 

Insufficient social support (vs 
adequate) 

0/7 (0.0) 6/76 (7.9) Not estimable 
(0.00 to 10.46) 

>.99 

Negative self-concept (vs 
positive) 

1/7 (14.3) 5/72 (6.9) 2.20 (0.04 to 25.39) .44 

CI indicates confidence interval. All comparisons are exploratory and hypothesis-generating; no adjustment was made for multiple comparisons. Odds ratios are conditional maxi
mum-likelihood estimates with exact 95% CIs; where a zero cell left the estimate undefined, the odds ratio is reported as not estimable with the corresponding exact bound. P values 
are from the Fisher exact test. Self-concept excludes the 4 participants for whom the characteristic was not assessed. Analyses were performed in Python 3.14.4 with SciPy 1.17.1 
(fisher_exact; contingency.odds_ratio, kind=“conditional”). 

Table 6. Derivation of the present cohort and relationship to the previously published institutional cohort              

Step No. of participants 

Source population: patients with multiple myeloma referred for pre-transplant psychiatric 
assessment during the study period 

Not reconstructable from 
available records 

Excluded: did not attend psychiatric assessment Not reconstructable from 
available records 

Excluded: incomplete PHQ-9 response 0 

Excluded: hematologic diagnosis other than multiple myeloma Not applicable (diagnosis-defined 
cohort) 

Excluded: discontinued the transplant protocol at any stage 0 

Analyzed: assessed before autologous HSCT and subsequently transplanted 83 

Assessed within the review window of the previously published cohort (January 2024–November 
2025) 

65 

Assessed outside that window (June–December 2023) 8 

Assessed outside that window (December 2025–April 2026) 10 

Maximum possible overlap with the previously published multiple-myeloma cohort 50 (60.2% of the present cohort) 

Minimum number not reported previously 33 (39.8% of the present cohort) 

of which new by assessment date alone 18 

additional minimum number new by count difference within the earlier review window 15 

HSCT indicates hematopoietic stem cell transplantation; PHQ-9, Patient Health Questionnaire-9. The previously published institutional cohort is the mixed-diagnosis HSCT report of 
Salazar-Rodríguez et al. (reference 13), a record review of patients evaluated between January 2024 and November 2025 that analyzed 103 patients, of whom 50 (48.5%) had multiple 
myeloma. Participant-level linkage between the two datasets was not performed; accordingly, the values of 50 and 33 represent the maximum possible overlap and minimum number 
of additional participants, respectively, rather than exact participant-level matches. Because the source denominator could not be reconstructed, selection bias arising from non-at
tendance cannot be excluded. 
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its generalizability, and the inclusion of only autologous 
transplant recipients narrows the scope further. The 
PHQ-9, though useful for screening, does not replace a 
structured clinical interview. Psychosocial characteristics 
were derived from routine, nonstandardized clinical docu
mentation, and some fields, particularly meaning in life and 
group belonging, were incompletely recorded. These find
ings should therefore be interpreted as exploratory descrip
tions rather than validated psychosocial measurements. 

6. CONCLUSIONS   

PHQ-9 scores in the moderate-or-greater range were in
frequent in this selected single-center sample of patients 
assessed before autologous HSCT for multiple myeloma. 
That result does not lessen the case for routine mental-
health screening in this population, which rests on the 
clinical consequences of unrecognized depression rather 
than on the present prevalence estimate. The exploratory 
employment-status finding identifies a question for larger 
studies but should not be interpreted as a confirmed psy
chosocial correlate. Longitudinal studies with larger sam
ples, assessing patients before, during, and after transplan
tation, would help clarify how affective symptoms develop 
and which patients are most vulnerable. 
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