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Abstract
Background: Depression is the most common psychiatric disorder in geriatrics and oncology. For
elderly cancer patients, it has a significant impact on quality of life, morbidity, and mortality. Never-
theless, depression is under-diagnosed and under-treated. Cancer management is key in improving the
quality of care in this population. We aim to identify sociodemographic, clinical, and treatment-
related factors of depression in elderly patients during chemotherapy, thus allowing early detection
of patients in need of specific treatment. Further, we investigate whether chemotherapy efficacy and
safety are associated with depression.

Patients and methods: A prospective multicenter cohort composed of incident cases of cancer
diagnosed in patients 70 years and older, receiving first-line chemotherapy. Depressive symptoms
were measured by the Geriatric Depression Scale at baseline and after four chemotherapy cycles.
Associations between depressive symptoms during chemotherapy and patients’ clinical and treatment
characteristics were identified by logistic regression.

Results: Among 344 patients measured for depression before chemotherapy, 260 had a second
assessment at the fourth treatment cycle. At baseline, 45.4% were depressed, and 44.6% were
depressed after the fourth cycle. Independent factors of depression were depressive symptoms at base-
line (odds ratio (OR) = 6.7, p< 0.001), malnutrition (OR=5.1, p= 0.014), and risk of malnutrition
(OR= 1.6, p= 0.014). After controlling for missing data, effective chemotherapy was associated with
a lower risk of depression (OR= 0.4, p= 0.018).

Conclusion: We highlight the role of depressive symptoms and nutritional status at baseline, on the
occurrence of depressive symptoms during chemotherapy. These factors should be taken into account
in any pre-treatment consultation and appropriate nutritional and psychiatric preventative measures
established.
Copyright © 2016 John Wiley & Sons, Ltd.

Introduction

Even though depression is the most common psychiatric
disorder both in the geriatric population [1,2] and in
oncology [3], prevalence is difficult to estimate. Several
definitions are used for depressive conditions; different
diagnostic criteria exist; and population heterogeneity is
common across studies. Compared with younger patients,
elderly patients present specific depression features that
may complicate and delay diagnosis [1]. Sadness is less
expressed, and somatic symptoms including asthenia,
weight loss, and sleep disturbances are frequent and can

be confused with cancer symptoms or with secondary
treatment effects. Factors associated with depression in
the elderly include a history of previous depressive
episodes, female gender, social isolation, mourning, low
educational levels, dependency, cognitive disorders, or
vascular risk factors [1,4,5].
Older adults with depression can have severe conse-

quences and is associated with significant morbidity, chro-
nicity, and an increased risk of suicide [1,4]. As well as
impacting significantly on quality of life [2], it represents
significant costs in health care spending [6]. Even though
depression can be a predictor of mortality in cancer patients
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[7], it is frequently under-diagnosed and under-treated [8].
The Geriatric Depression Scale (GDS) [9] is a specific
screening scale for the elderly where somatic symptoms
have been voluntarily left out. The 15-item version
(GDS-15) is better known and more frequently used [10].
Our study’s main objective was to identify factors asso-

ciated with depressive symptoms during chemotherapy in
elderly cancer patients, aged ≥70 years. Moreover, we
evaluated whether the efficacy and safety of chemother-
apy were associated with depressive symptoms during
treatment.

Patients and methods

Patients aged ≥70 years, treated with first-line chemother-
apy for various cancers (colon, pancreas, stomach, ovary,
bladder, prostate, lung, non-Hodgkin’s lymphoma (NHL),
or cancer with unknown primary origin), were prospec-
tively included [11]. Breast cancer patients were not eligi-
ble, because chemotherapy is rarely the first-line treatment
choice. Patients with known central nervous system me-
tastases were excluded.
Depressive symptoms were measured using the GDS-

15, with a total of 0 to 15 points and a score of ≥6 indicat-
ing depression. Most data suggest that a threshold of 5 or
6 gives the best performance in terms of sensitivity and
specificity, near 80% [12]. Patients who did not complete
a second GDS-15 at the fourth cycle were excluded from
the current analysis.
Sociodemographic and clinical characteristics were

recorded at inclusion: age, sex, marital status (single,
married, widower, and divorced), living alone, level of
education (pre-primary, primary school certificate, and
secondary studies), cancer site (colon, stomach, pancreas,
NHL, prostate, ovary, bladder, lung, and unknown pri-
mary origin), and stage (advanced for solid tumors when
there were metastases and for lymphomas when the Inter-
national Prognosis Index was equal to 2–3). A Compre-
hensive Geriatric Assessment (CGA) [13] including
GDS, Mini-mental State Examination (MMSE), Mini Nu-
tritional Assessment (MNA), activities of daily living
(ADL), instrumental activities of daily living, and timed
get up and go (TUG) were carried out twice during che-
motherapy: at baseline before treatment and before cycle
4.
Specific treatments for depression were not proposed by

the clinician. The treatment (standard, standard reduced
(defined in study protocol), or adapted (i.e., adapted che-
motherapy or best supportive care)) was determined by a
clinician blinded to the CGA results. Chemotherapy pro-
tocols were chosen according to standard guidelines at
the time of trial registration, as described previously
[11,14]. Efficacy was defined by RECIST and CHESON
criteria and coded dichotomously: progression versus par-
tial or complete response. Severe toxicities requiring dose

decreases or interruption were coded with two variables:
hospitalizations for toxicity and grades 3–4 toxicities
according to the World Health Organization definition.
Patients provided written informed consent. The protocol
was approved by institutional review boards and ethics
committees and was conducted in accordance with
the Declaration of Helsinki Good Clinical Practices and
local ethical and legal requirements (clinical trials:
NCT00210249).

Statistical analysis

The relationships between clinical and demographic fac-
tors and presence of depressive symptoms at baseline
were tested using chi-square and t-tests. Missing data were
specified if necessary. The significance level was 0.05.
Odds ratio (OR) and 95% confidence intervals were
obtained using logistic regression models. Univariate
models were fitted for all clinical and demographic vari-
ables: age (70–75, 75–80, 80–85, or >85 years), sex
(male/female), living alone (yes/no), marital status (mar-
ried/not married), education level (pre-primary, primary
school certificate, and secondary studies), response to
chemotherapy (progression or stabilization/partial or com-
plete response), toxicity grade 3 or 4 (yes/no), hospitaliza-
tion for toxicity (yes/no), advanced stage (yes/no), MMSE
(abnormal if <24), MNA (17–23.5: malnutrition risk,
<17: malnutrition), TUG test (abnormal if <20 s), ADL
(no dependencies / >1), and GDS at baseline (abnormal
if >5). Variables significant at the 0.15 level in univariate
analysis were selected for a multivariate logistic model to
predict depressive symptoms at the fourth treatment cycle.
No interaction terms were identified. A backward stepwise
manual method was used for the reduced final multivariate
model adjusted for age and sex. We checked model fit
with the Hosmer and Lemeshow test [15]. Because of
the high number of missing data in geriatric assessment
and clinical data (only 195 patients had complete data at
four cycles), the complete case analysis was compared
with an analysis after multiple imputations. This method
[16] consisted in imputing several values for each missing
data point across all patients with GDS-15 at baseline,
creating several completed data sets that were analyzed
separately and then combined to have an overall score.
Estimated parameters after imputation can be compared
with those in complete case analysis. All analyses were
performed in SAS, 9.3.

Results

Between September 2002 and September 2005, 364
patients were included from 12 centers in south-western
France: two cancer referral centers and ten community
hospitals. Of the 344 patients that completed the GDS-
15 before starting chemotherapy, 260 also completed the
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GDS-15 before the fourth cycle, constituting the study
population.
The reason for absent GDS at the fourth cycle was

known for 66 of 84 patients (Figure 1). Data were missing
because of organizational problems for 33% of patients,
because of the difficulty of carrying out chemotherapy
and geriatric assessment on the same day. Forty percent
of patients were dead. Baseline characteristics of the 84
patients with missing GDS-15 at the fourth cycle were
compared in an exploratory analysis with those of patients
with at least two GDS-15 measures. The 84 non-
respondents were mostly men, with advanced disease
and cancers with worst prognosis (data not shown). They
had more cognitive impairment and poor performance
status, which may explain missing data (data not shown).
In the study population, mean age was 77.6 years. Most

patients were male (55.4%) and married (63.9%) (Table 1).
Tumor sites included 44% digestive, 34% NHL, and 22%
other types (bladder, ovary, and prostate). Sixty percent of
patients had advanced cancer. Baseline CGA highlighted
the following points (Table 2): Patients were mostly inde-
pendent for ADL (83.1%) and without cognitive and mo-
bility impairment. Only 37% had a good nutritional status
(MNA>23.5), and 27% had preserved instrumental activ-
ities of daily living. According to GDS-15 results at base-
line, 120 (46.2%) patients had depressive symptoms
before beginning chemotherapy. After four cycles, 116
(44.6%) had depressive symptoms, of whom 25% were
not depressed at baseline. One hundred and eleven pa-
tients (42.7%) did not have depressive symptoms both
before and during chemotherapy. Thirty-three patients
(23.0%) had depressive symptoms at baseline and were
no longer depressed during chemotherapy.

Patients with depressive symptoms at baseline were sig-
nificantly older than those without (p=0.004). They were
most often women (p<0.001), living alone (p=0.009),
single, widowed, or divorced (p=0.005), and with lym-
phomas, cancers of the colon or pancreas (p=0.007)
(Table 1). Malnourished patients, dependent or with
impaired mobility, were statistically (p≤0.001) more
likely to be depressed at baseline (Table 2). Level of edu-
cation, stage of cancer at diagnosis, type of treatment, and
cognitive status did not have a significant effect on depres-
sion at baseline.
Older age, living alone, unmarried, women, ineffective

chemotherapy, high GDS-15 at baseline, low MNA, low
ADL, low MMSE, and slow TUG were significantly asso-
ciated with a higher risk of depressive symptoms in uni-
variate analysis and were selected for a multivariate
logistic model. We found no associations between depres-
sive symptoms during chemotherapy and education level,
stage of disease at diagnosis, or toxicity of chemotherapy.
In the final multiple model (Table 3) adjusted for age and
sex, independent associated factors were as follows: GDS
at baseline, MNA, living alone, and the effects of chemo-
therapy. In complete case analysis (195 patients), the pres-
ence of depressive symptoms at baseline (OR=6.4,
p<0.001), poor nutritional status at baseline (OR=6.2,
p=0.03), and living alone (OR=2.31, p=0.03) increased
the risk of possible depressive symptomatology during
chemotherapy. In contrast, an effective chemotherapy
(i.e., partial or complete response) seemed to lower the
risk (OR=0.48, p=0.054), but the result was of borderline
statistical significance.
After multiple imputation, estimated parameters were

similar for GDS-15 (OR=6.93, p<0.001) and MNA at
baseline (OR=5.54, p=0.02). Living alone was no longer
significantly associated with a higher risk for depressive
symptomatology during treatment (OR=1.44, p=0.262),
and effective chemotherapy became significantly associ-
ated with a lower risk (OR=0.42, p=0.018).

Discussion

The prospective multicenter cohort included patients aged
≥70 years, monitored during first-line chemotherapy,
aiming to identify factors associated with depression dur-
ing early chemotherapy. To our knowledge, no previous
study on depression has covered this specific population
group. The average age was high, almost 78 years,
enabling an extrapolation of results to elderly cancer
patients, for which there are limited published data.
Our population had various types of cancer, principally

lymphomas and digestive tumors, and mostly presenting
at an advanced stage at diagnosis. At baseline, most
patients were malnourished or at risk of malnutrition, but
independent for ADL and without cognitive or mobility
impairment. We found that depressive symptoms were

Figure 1. Patient inclusions in study investigating depressive symp-
toms in elderly during first-line chemotherapy
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common and persistent during chemotherapy: 45% of
patients presented depressive symptoms, both at the be-
ginning and at the fourth chemotherapy cycle. During che-
motherapy, the depressive symptoms have disappeared in
23% of patient and appeared in 25%. Because we had no
information on the previous history of depression of pa-
tients, we could not draw any conclusion regarding the na-
ture (reactional, constitutional, or persistent depression)
from these observations. In addition, no specific therapeu-
tic option was proposed as part of the protocol, and the
treatment for depression was left to the oncologist’s or
general practitioner’s discretion.
Prevalence estimated in the literature is heterogeneous,

and comparisons between studies are difficult. Several
studies in prostate cancer using the ‘Hospital Anxiety
and Depression Scale’ have reported prevalence rates
ranging from 5% to 38% [17–19]. In ovarian tumors, the
prevalence of depressive symptoms measured with the
scale ‘Center for Epidemiologic Studies Depression’
(CES-D) was estimated at 21% [20], or 38% in the year
following diagnosis, and 67.5% at 12 months in elderly

cancer patients, or myocardial infarction, heart failure,
and falls with injuries [21]. Kurtz et al. [22] studied de-
pressive symptoms with the CES-D, in elderly patients
with colorectal cancer, and estimated prevalence around
18%. We found a prevalence rate before treatment of
45% that remained high after four cycles of chemother-
apy. Several reasons including the lack of diagnostic
confirmation, the chosen GDS-15 threshold [23], the high
rate of advanced cancers in our population, the recent
diagnosis of cancer, or the concomitant chemotherapy
could explain the higher prevalence of depression in our
study. Advanced stage and early evaluation of depression
after cancer diagnosis have been reported to be associated
with higher prevalence of depression [24]. Several studies
have shown that depressive symptoms tend to be higher at
diagnosis or during treatment [25].
Depressive symptoms at baseline manifested more

often in women, living alone, unmarried, dependent, and
malnourished. In accordance with the literature, female
gender [22], advanced cancer [26,27], unmarried status
[28], and dependence on ADL [22] were significantly

Table 1. Sociodemographic and clinical characteristics among 260 patients at baseline

Total population GDS< 6 at baseline GDS ≥ 6 at baseline

n = 260 (%) n = 140 (%) n = 120 (%) p value

Age, mean (SD) 77.6 (4.8) 76.9 (4.6) 78.5 (4.7) 0.004
Women (%) 116 (44.6) 49 (35.0) 67 (55.8) <0.001
Living alone 77 (29.6) 32 (22.9) 45 (37.5) 0.009
Education level 0.314

Pre-primary 47 (18.1) 23 (16.4) 24 (20.0)
Primary school certificate 130 (50.0) 69 (49.3) 61 (50.8)
Secondary studies 56 (21.5) 29 (20.7) 27 (22.5)
Higher studies 27 (10.4) 19 (13.6) 8 (6.7)

Marital status 0.005
Single 10 (3.8) 3 (2.1) 7 (5.8)
Married 166 (63.9) 103 (73.6) 63 (52.5)
Widower 69 (26.5) 28 (20.0) 41 (34.2)
Divorced 15 (5.8) 6 (4.3) 9 (7.5)

Cancer site 0.007
Colon 69 (26.5) 33 (23.6) 36 (30.0)
Stomach 34 (13.1) 23 (16.4) 11 (9.2)
Pancreas 12 (4.6) 2 (1.4) 10 (8.3)
NHL* 88 (33.9) 43 (30.7) 45 (37.5)
Prostate 13 (5.0) 10 (7.1) 3 (2.5)
Ovary 12 (4.6) 7 (5.0) (5.0) (4.2)
Bladder 11 (4.2) 9 (6.4) 2 (1.6)
Lung 17 (6.5) 12 (8.6) 5 (4.2)
Unknown primary origin 4 (1.4) 1 (0.7) 3 (2.5)

Performance index (WHO) 0.031
0–2 243 (93.5) 134 (95.7) 109 (90.8)
3–4 14 (5.4) 3 (2.1) 11 (9.2)
Missing data 3 (1.1) 3 (2.1) 0 (0.00)

Advanced disease n = 256 156 (61.0) 80 (51.3) 76 (48.7) 0.065
Treatment 0.216

Standard 117 (45.0) 70 (50.0) 47 (39.2)
Standard reduced 43 (16.5) 21 (15.0) 22 (18.3)
Adapted 100 (38.5) 49 (35.0) 51 (42.5)

GDS, Geriatric Depression Scale; NHL, non-Hodgkin’s lymphoma; SD, standard deviation; WHO, World Health Organization.
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associated with depression during chemotherapy in uni-
variate analysis. These results were not confirmed in the
multivariate analysis, which identified the following inde-
pendent factors, both in complete case analysis and after
multiple imputation: depressive symptoms at baseline
and poor nutritional status. Living alone was identified
only in the full case analysis. Disease progression during
chemotherapy was significantly associated with a higher
risk of depression after multiple imputation. A causal rela-
tionship between chemotherapy and depressive symptoms
could not be identified. A partial or complete response af-
ter chemotherapy was significantly associated with a
lower risk of depression only after multiple imputation.
The other demographical and clinical characteristics, such
as advanced disease, ADL, TUG, MMSE, and chemother-
apy toxicity showed no association with depression.
Malnutrition at baseline was identified as a risk factor

for depressive symptoms during treatment. The role of

nutritional status on depressive symptoms, and vice
versa, is well described in the literature [29–31]. Our re-
sults highlight this link but fail to identify a causal
relationship.
The screening of depression using the GDS-15 has been

well validated in older patients [10,32,33] and in cancer
patients receiving palliative care [34]. The lack of diag-
nostic confirmation and the low correlation between
screening tests and psychiatric diagnosis are an important
limitation [35]; nevertheless, the study of depression was
not an objective of the pilot study. In addition, even
though the GDS score may vary over time, we did not
use regression to the mean, because of the dichotomous
nature of this screening tool and the availability of only
two measures. Missing data, especially for the GDS-15
at the fourth cycle, resulted in a reduced population in
the final multivariate analysis. Of the initial 364 patients,
the final complete case analysis model included 195

Table 2. Comprehensive Geriatric Assessment among 260 patients at baseline and depending on screening for depression by the GDS-15
(before chemotherapy)

Geriatric
assessment

Total population GDS< 6 at baseline GDS ≥ 6 at baseline
p

valuen (%) n = 140 (%) n = 120 (%)

ADL 216 (83.1) 129 (92.1) 87 (72.5) <0.001
Normal 44 (16.9) 11 (7.9) 33 (27.5)
Abnormal

IADL 70 (26.9) 51 (36.4) 19 (15.8) <0.001
Normal 190 (73.1) 89 (63.6) 101 (84.2)
Abnormal

MMSE 218 (83.9) 122 (87.1) 96 (80.0) 0.146
Normal 42 (16.1) 18 (12.9) 24 (20.0)
Abnormal

MNA 97 (37.3) 74 (52.9) 23 (19.2) <0.001
Normal 163 (62.7) 66 (47.1) 97 (80.8)
Abnormal

TUG 197 (75.8) 118 (84.3) 79 (65.8) 0.001
Normal 63 (24.2) 22 (15.7) 41 (34.2)
Abnormal

GDS, Geriatric Depression Scale; ADL, activities of daily living; IADL, instrumental activities of daily living; MMSE, Mini-mental State Examination; MNA, Mini Nutritional Assessment;
TUG, timed up and go test. [Normal scores: ADL = 6/6; IADL = 8/8; TUG<20 s; MMSE ≥24/30; GDS <6/15; MNA ≥24/30]

Table 3. Multivariate logistic regression – complete case analysis (n= 195) and analysis after multiple imputation (n= 344). Study of the
association between patient and clinical characteristics and the risk of depression after the fourth cycle of chemotherapy

Complete case analysis (n = 195) Multiple imputation (n = 344)
OR 95%CI p OR 95%CI p

Age (years) 1.03 0.95–1.11 0.440 1.04 0.97–1.12 0.165
Female 1.47 0.72–3.02 0.286 1.58 0.88–2.82 0.122
MNA>24: well nourished 1 — 0.027 1 —

17 to 23.5: at risk of malnutrition 1.43 0.66–3.09 1.46 0.75–2.83 0.260
<17: malnourished 6.20 1.63–23.60 5.54 1.36–22.55 0.019

GDS at baseline 6.42 3.09–13.32 <0.001 6.93 2.74–17.50 <0.001
<6
≥ 6/15

Living alone 2.31 1.06–5.02 0.034 1.44 0.75–2.77 0.262
Ineffective chemotherapy 2.08 0.99–3.12 0.054 2.38 1.17–5.00 0.018

OR, odds ratio; CI, confidence interval; MNA, Mini Nutritional Assessment; GDS, Geriatric Depression Scale.

19Depression of elderly patients with cancer during chemotherapy

Copyright © 2016 John Wiley & Sons, Ltd. Psycho-Oncology 26: 15–21 (2017)
DOI: 10.1002/pon



patients. The reason for absent GDS was known for 66 of
84 patients, with early death (40%) and organizational
problems (33%) as the main reasons. However, despite
these missing data, the multiple imputation method is a
real strength of this article, demonstrating the reliability
of our results.
In conclusion, this work highlights the frequency of

depressive symptoms during chemotherapy and the need
to evaluate specific psychiatric intervention. These find-
ings indicate that depressive symptoms and malnutrition
at baseline are independent factors associated with depres-
sion during chemotherapy. These assessment scales
(GDS-15 and MNA) are easy to complete and allow early
detection of patients requiring nutritional management,
psychiatric diagnosis, and specific treatment. Depressive
symptoms at baseline should not be overlooked and
considered only as an expected reaction to a cancer diag-
nosis. Furthermore, depressive symptoms can appear dur-
ing chemotherapy and should be cautiously followed
during treatment. The role of chemotherapy and treatment
failure or success on depressive symptoms requires addi-
tional focused studies. For example, the next step could
be to have a diagnostic confirmation by a psychiatrist
and evaluate the effectiveness of specific interventions in
this vulnerable and ever-growing population.

Acknowledgements

The authors thank research nurses, Veronique Rey, Marie-Claude
Chantecaille, Jean Hugues, Marie-Dominique Zwolakowski,

Hélène Colombet, and Betty Lemaire, geriatrician, Dr. Marie-Neige
Videau and Dr. Cécile Mertens, Pippa McKelvie-Sebileau, and Jone
Iriondo-Alberdi for medical writing assistance. We also thank all
participating institutions: CHU Bordeaux, CHG Libourne, CHG
Agen, CHG Mont de Marsan, CHG Villeneuve sur Lot,
Francheville Polyclinique Périgueux, CHG Pau, CHG Bayonne,
CHG Périgueux and CHG Le Bouscat. This work was supported
by grants from the French Ministry of Health (Programme
Hospitalier de Recherche Clinique 2003), Ligue Nationale Contre
le Cancer, and unrestricted grants from Sanofi-Aventis, Amgen,
Chugaï, Pfizer, and Bristol-Myers Squibb pharmaceutical
companies.

Investigators participating in the study

Institut Bergonié (P. Soubeyran, M. Fonck, F. Chomy, N.
Houédé, R. Brunet, H. Eghbali, Y. Bécouarn, A. Floquet,
B. N. Bui, B. Hœrni, and A. Raynaud-Crayssac), CHU
Bordeaux (J. F. Blanc, X. Adoutte, D. Smith, A. Ravaud,
H. Demeaux, and V. Vendrely), CHG Libourne (J.
Ceccaldi and D. Auby), CHG Agen (Y. Imbert), CHG
Mont de Marsan (J. Dauba), CHG Villeneuve sur Lot
(E. Buy, E. Brudieux, C. Stora, and R. Findamboa),
Francheville Polyclinique Périgueux (L. Cany and B.
Levaché), CHG Pau (M. Bénichou and F. de la Fournière),
CHG Bayonne (D. Larregain), CHG Périgueux (M.
Payssé), and CHG Le Bouscat (P. Stepani).

Conflict of interest

The authors have declared no conflicts of interest.

References

1. Blazer DG. Depression in late life: review and
commentary. J Gerontol A Biol Sci Med Sci
2003;58(3):249–65.

2. Morley JE. The top 10 hot topics in aging.
JGerontol A Biol SciMed Sci 2004;59(1):24–33.

3. Jacobsen PB, Donovan KA, Baker F, et al.
Screening for psychologic distress in ambulatory
cancer patients. Cancer 2005;103(7):1494–502.

4. Cole MG, Bellavance F, Mansour A. Prognosis
of depression in elderly community and primary
care populations: a systematic review and meta-
analysis. Am J Psychiatry 1999;156(8):1182–9.

5. Copeland JR, Beekman AT, Lawlor BA, et al.
Depression in Europe. Geographical distribu-
tion among older people. Br J Psychiatry J
Ment Sci 1999;174:312–21.

6. Unützer J, Patrick DL, Rutter C, et al.
Depressive symptoms and the cost of health
services in HMO patients aged 65 years and
older. A 4-year prospective study. JAMA
1997;277(20):1618–23.

7. Satin JR, Linden W, Phillips MJ. Depression
as a predictor of disease progression and mor-
tality in cancer patients: a meta-analysis.
Cancer 2009;115(22):5349–61.

8. Spoletini I, Gianni W, Bossù P, et al. Depres-
sion and cancer: an unexplored and unresolved
emergent issue in elderly patients. Crit Rev
Oncol Hematol 2008;65(2):143–55.

9. Yesavage JA, Brink TL, Adey M, et al.
Development and validation of a geriatric
depression screening scale: a preliminary re-
port. J Psychiatr Res 19821983;17(1):37–49.

10. Shah A, Herbert R, Bhattacharyya B, et al.
Screening for depression among acutely ill geri-
atric inpatients with a short geriatric depression
scale. Age Ageing 1997;26(3):217–21.

11. Soubeyran P, FonckM, RainfrayM, et al. Predic-
tors of early death risk in older patients treatedwith
first-line chemotherapy for cancer. J Clin Oncol
Off J Am Soc Clin Oncol 2012;30(15):1829–34.

12. Wancata J, Alexandrowicz R, Friedrich F,
et al. The criterion validity of the Geriatric
Depression Scale: a systematic review. Acta
Psychiatr Scand 2006;114(6):398–410.

13. Soubeyran P, Bellera C, Goyard J, et al.
Screening for vulnerability in older cancer
patients: the ONCODAGE prospective multi-
center cohort study. Plos One 2014;9(12):
e115060. doi: 10.1371/journal.pone.0115060

14. Hoppe S, RainfrayM, Soubeyran P, et al. Func-
tional decline in older patients with cancer

receiving first-line chemotherapy. J Clin Oncol
Off J Am Soc Clin Oncol 2013;31(31):3877–82.

15. Hosmer DW, Hosmer T, Lemeshow S. A com-
parison of goodness-of-fit tests for the logistic
regression model. Stat Med 1997;16(9):965–80.

16. Donders ART, van der Heijden GJMG,
Stijnen T, Moons KGM. Review: a gentle
introduction to imputation of missing values.
J Clin Epidemiol 2006;59(10):1087–91.

17. Balderson N, Towell T. The prevalence and
predictors of psychological distress in men
with prostate cancer who are seeking support.
Br J Health Psychol 2003;8(Pt 2):125–34.

18. Bisson JI, Chubb HL, Kynaston H, et al. The
prevalence and predictors of psychological
distress in patients with early localized pros-
tate cancer. BJU Int 2002;90(1):56–61.

19. Roth AJ, Kornblith AB, Holland JC, et al.
Rapid screening for psychologic distress in
men with prostate carcinoma: a pilot study.
Cancer 199815;82(10):1904–8.

20. Bodurka-Bevers D, Basen-Engquist K, de
Moor C, et al.Depression, anxiety, and quality
of life in patients with epithelial ovarian can-
cer. Gynecol Oncol 2000;78(3 Pt 1):302–8.

21. De Jonge P, Kempen GIJM, van Sonderen E,
et al. Depressive symptoms in elderly patients

20 S. Duc et al.

Copyright © 2016 John Wiley & Sons, Ltd. Psycho-Oncology 26: 15–21 (2017)
DOI: 10.1002/pon

http://doi.org/10.1371/journal.pone.0115060


after a somatic illness event: prevalence, per-
sistence, and risk factors. Psychosomatics
2006;47(1):33–42.

22. Kurtz ME, Kurtz JC, Given B. Predictors of de-
pressive symptomatology of geriatric patients
with colorectal cancer: a longitudinal view.
Support Care Cancer Off J Multinatl Assoc
Support Care Cancer 2002;10(6):494–501.

23. Walker J, Holm Hansen C, Beale C, et al.
Prevalence of depression in adults with can-
cer: a systematic review. Ann Oncol Off J
Eur Soc Med Oncol ESMO 2013;24(4):
895–900.

24. Aass N, Fosså SD, Moe TJ, et al. Prevalence of
anxiety and depression in cancer patients seen
at the Norwegian Radium Hospital. Eur J Can-
cer Oxf Engl 19901997;33(10):1597–604.

25. Stommel M, Kurtz ME, Given BA, et al. A
longitudinal analysis of the course of depres-
sive symptomatology in geriatric patients with
cancer of the breast, colon, lung, or prostate.
Health Psychol Off J Div Health Psychol Am
Psychol Assoc 2004;23(6):564–73.

26. Norton TR, Manne SL, Edelson MI, et al.
Prevalence and predictors of psychological

distress among women with ovarian cancer.
J Clin Oncol Off J Am Soc Clin Oncol
2004;22(5):919–26.

27. Shimizu K, Nakaya N, Fujimori M, et al.
Clinical biopsychosocial risk factors for de-
pression in lung cancer patients: a comprehen-
sive analysis using data from the Lung Cancer
Database Project. Ann Oncol Off J Eur Soc
Med Oncol ESMO 2012;23(8):1973–9.

28. Agarwal M, Hamilton JB, Crandell JL, et al.
Predictors of depression among older African
American cancer patients. Cancer Nurs
2010;33(2):156–63.

29. Yoshimura K, Yamada M, Aoyama T, et al.
Relationship between depression and risk of
malnutrition among community-dwelling
young-old and old-old elderly people. Aging
Ment Health 2013;17(4):456–60.

30. Smoliner C, Norman K, Pirlich M, et al. Mal-
nutrition and depression in the institutionalised
elderly. Br J Nutr 2009;102(11):1663–7.

31. Cabrera MAS, Mesas AE, de Andrade SM,
et al. Malnutrition and depression among
community-dwelling elderly people. J Am
Med Dir Assoc 2007;8(9):582–4.

32. Lyness JM, Noel TK, Caine ED, et al. Screen-
ing for depression in elderly primary care
patients. A comparison of the Center for
Epidemiologic Studies-Depression Scale and
the Geriatric Depression Scale. Arch Intern
Med 1997;157(4):449–54.

33. Mitchell AJ, Bird V, Meader N, et al.
Diagnostic validity and added value of the
Geriatric Depression Scale for depression in
primary care: a meta-analysis of GDS30 and
GDS15. J Affect Disord 2010;125(1–3):10–7.

34. Crawford GB, Robinson JA. The geriatric
depression scale in palliative care. Palliat
Support Care 2008;6(3):213–23.

35. Rhondali W, Freyer G, Adam V, et al. Agree-
ment for depression diagnosis between
DSM-IV-TR criteria, three validated scales,
oncologist assessment, and psychiatric
clinical interview in elderly patients with
advanced ovarian cancer. Clin Interv Aging
2015;10:1155–62. doi: 10.2147/CIA.S71690.
Collection 2015.

21Depression of elderly patients with cancer during chemotherapy

Copyright © 2016 John Wiley & Sons, Ltd. Psycho-Oncology 26: 15–21 (2017)
DOI: 10.1002/pon

http://doi.org/10.2147/CIA.S71690
http://doi.org/10.2147/CIA.S71690

