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Background

Poor adherence to cancer treatment is commonly seen [1–3]
with consequences including worse overall survival and qual-
ity of life [2]. In line with this, almost half (46%) of lung can-
cer patients did not receive optimal first-line treatment in a
Danish nationwide cohort study [4], which was associated
with comorbidity, and socioeconomic resources amongst
others. Depression has been identified as a risk factor for
non-compliance to non-cancer medical treatment in a meta-
analysis [5]. Psychological symptoms like depression and anx-
iety are prevalent among cancer patients [6] and studies
show that this is especially so for lung cancer patients [7–9]

However, research on the link between anxiety and
depression on treatment adherence among lung cancer
patients is scarce. Two small prospective studies of non-small
cell lung cancer patients (NSCLC) (n¼ 50–82) reported, that
depression was associated with reduced treatment adher-
ence [2] and that anxiety symptoms were associated with
reduced adherence to chemotherapy defined as a dose delay
or reduction [3]. Greer et al. [3] concluded, that further
research is needed to clarify the underlying mechanisms of
the association between psychological factors and chemo-
therapy adherence.

The aim of this prospective cohort study was to investi-
gate the associations of anxiety and depression symptoms,
measured by The Hospital Anxiety and Depression Scale
(HADS) [10], with the completion of first-line treatment in
newly diagnosed lung cancer patients in Denmark.

Material and methods

This study is part of the PACO2 study investigating the
prevalence, determinants and disparities in receipt of first-
line treatment in lung cancer patients. Newly diagnosed
non-small cell lung cancer (NSCLC) or small cell lung cancer
(SCLC) patients referred for first-line treatment at the
Oncology Department at Herlev University Hospital from

September 2016 to September 2017 were invited to partici-
pate in the study. To be included, patients had to be literate
in Danish and to have an Eastern Cooperative Oncology
Group (ECOG) performance status [11] of �2. All disease
stages were eligible. The questionnaire consisted of validated
scales measuring physical and psychological health, self-effi-
cacy, supportive care needs and study-specific questions on
sociodemography and lifestyle. Only results on anxiety and
depression are reported here. Results on Health-Related
Quality of Life [12] and self-efficacy [13] have been published
[12,13]. The study was approved by the Danish Data
Protection Agency (2015–41–4236) and registered in the
Danish Cancer Society Research Database (2019–DCRC–0062).
The PACO2 study protocol was however not publicly regis-
tered. Informed consent was obtained from all participants.
No biological material was included in the project and the
study did not require approval from the Committee on
Health Research Ethics.

Measures

Symptoms of anxiety and depression were assessed by the
Hospital Anxiety and Depression Scale (HADS) [10], a clinical
screening tool designed as a brief self-assessment scale used
to detect symptoms of anxiety and depression in somatically
ill patients [14,15]. It is recommended that clinicians proceed
with clinical assessment in order to offer appropriate treat-
ment or referral if anxiety and/or depression is identified by
use of the scale [16].

HADS consists of two subscales assessing anxiety and
depression symptoms within the past week and consists of
14 items with 7 items for each subscale [14]. Score ranges
are used to identify severity in each subscale (0–7
points¼ normal, 8–10 points¼mild, 11–14¼ moderate, 15–
21¼ severe) [14]. The reliability of the HADS applied on can-
cer patients has shown adequate internal consistency with a
Crohbach’s alpha value of 0.87 for the total of the 14 items
of the scale, a value of 0.76 for the anxiety subscale and 0.84
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for the depression subscale [17]. We dichotomised the scores
(anxiety or depression symptoms yes/no) by the cut-off score
of �8 on each subscale to identify patients with potential
anxiety or depression [18]. Self-reported education was
dichotomised into short or medium (mandatory school, sec-
ondary high school and vocational education; �12 years of
education) and long (higher education; >12 years of educa-
tion). Cohabitation status was categorised as living with a
partner (cohabiting or married) or living alone. Lifestyle fac-
tors including smoking (current or former/never smoker) and
alcohol consumption as none (0 units per week), 1–7/14
units per week or 8/15þ units per week (exceeds recommen-
dations) for women/men in accordance with national recom-
mendations [19]. BMI was calculated by height and weight
and grouped into underweight (<18.5 kg/m2), normal weight
(18.5�24.9 kg/m2), overweight (25–29.9 kg/m2) or obese
(�30 kg/m2)[20].

Information on clinical factors such as disease stage based
on the TNM classification system, ECOG Performance status
[11], comorbidity (counted as a number of chronic conditions
categorised as 0, 1 or �2), and type of lung cancer (NSCLC
or SCLC).

Completion of first-line lung cancer treatment

Data on patients’ first-line treatment plans (both curative
and palliative intent), complications during treatments, dose
reductions and dose delays were obtained from the patient’s
medical records. First-line treatment consisted of chemother-
apy alone or combined with radiotherapy, immunotherapy
or different combinations hereof. Deviations from the
planned first-line treatment were defined as either omission
or �20% reduction in one or more chemotherapy doses,
omission of one or more radiotherapy sessions or omission
of planned lobectomy (only curative intent). All deviations
were recorded and each counted equally. Completion of
first-line treatment was categorised as a binary variable (yes,
no). Reasons for non-completion of treatment were regis-
tered (toxicity, lack of attendance, progression of disease or
death).

Statistical methods

Analyses were performed separately for patients with anxiety
and depression symptoms. We used logistic regression mod-
els to measure the influence of anxiety and depression
symptoms on the likelihood of non-completion of first-line
treatment, measured as odds ratio (ORs) with 95% confi-
dence intervals (CIs). Multivariate logistic regression models
were performed adjusting for confounders in three steps:
firstly, adjusting for age and gender, secondly, further for
stage, performance status and comorbidity, and thirdly add-
itionally for education, cohabitation status, smoking, alcohol
consumption and BMI. No formal power calculation was con-
ducted for these analyses. Analyses were conducted with
SAS (version 9.4).

Results

Patient characteristics

A total of 137 lung cancer patients participated in the study
of which 135 patients completed the HADS. The age ranged
from 50-91 years with a mean age of 68.9 years (SD 7.37) and
with an equal sex distribution. Overall, 72 (53%) patients
completed their first-line treatment as planned. Among
patients who completed their first-line treatment, 44 (61%)
had performance status 0 and 26 (36%) had more than two
chronic conditions compared to 27 (44%) and 31 (49%),
respectively, among patients that did not complete the treat-
ment (Table 1).

Anxiety symptoms

Forty-seven (35%) of the patients had HADS scores 8–14
(mild to moderate anxiety symptoms) while no patients
scored 15 or above (severe anxiety symptoms) pre-treatment.
Among patients that completed first-line treatment, 13 (18%)
had HADS scores 8–10 (mild anxiety symptoms) compared to
22 (35%) in patients that did not complete treatment
(Table 1). Patients with anxiety symptoms were more likely
to not complete their first-line treatment than patients with
no anxiety, with an OR of 2.24 (95% CI 1.08–4.71) adjusted
for age and gender. However, failing to obtain statistical sig-
nificance when fully adjusted, (OR, 1.97; 95% CI 0.79–5.02)
(Table 2).

Depression symptoms

Twenty-two (16%) patients had HADS scores 8–14 (mild to
moderate depression symptoms) while no patients scored 15
or above (severe depression symptoms) at baseline. Among
patients that completed first-line treatment, four (6%) had
HADS scores 8–10 (mild depression symptoms) and none
scored 11–14 (moderate depression symptoms), while corre-
sponding numbers were 19% and 10% among patients that
did not complete their treatment (Table 1). Patients with
depression symptoms were almost 7-fold more likely to not
complete their first-line treatment than patients with no
depression (OR, 7.0; 95% CI 2.39–25.84) and in the fully
adjusted model this association was even stronger (OR, 12.36;
95% CI 3.23–60.79) although the CIs were wide (Table 2).

Discussion

In this prospective cohort study of 135 newly diagnosed
lung cancer patients referred for oncological treatment,
almost half (47%) of the patients did not complete the
planned first-line treatment. Having mild to moderate
depression symptoms was strongly associated with not com-
pleting first-line treatment compared to patients with no
depression symptoms after adjustment for stage, health sta-
tus, socio-economic and lifestyle factors. Anxiety symptoms
were also associated with not completing first-line treatment,
although failing to reach statistical significance after
adjustments.
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Depression is associated with poor medical treatment
adherence in patients in general [5]. In a study [2] of 82
NSCLC patients, it was found that depression was signifi-
cantly associated with reduced treatment adherence. A total
of 58% of the depressed patients stopped attending appoint-
ments versus 42% of the patients without depression [2].

Adjusting for disease- and health-specific factors seemed
to lower slightly the risk estimate for both anxiety and

depression symptoms in our study indicating that poor and
potentially declining health status is associated with psy-
chological symptoms like depression and anxiety. This may
reflect both psychological reactions to serious disease and
to declining functioning [2,21] but also potentially reflect
progression in the lung cancer disease biologically leading
to affective symptoms such as anxiety and depression
[22,23].

Table 1. Descriptive characteristics of 135 newly diagnosed lung cancer patients referred for oncological treatment at University Hospital Herlev, Denmark,
2016–2017.

Total Completion of first-line treatment Non-completion of first-line treatment p-value
Patient characteristics Number (%) Number (%) Number (%)

Total 135 (100) 72 (53) 63 (47)
Age at diagnosis (years) 0.78

Mean age 68.9 (SD: 7.37)
Gender 0.68

Male 69 (51) 38 (53) 31 (49)
Female 66 (49) 34 (47) 32 (51)

ECOG performance status 0.03
0 71 (53) 44 (61) 27 (44)
1 52 (39) 26 (36) 26 (43)
2 10 (8) 2 (3) 8 (13)
Missing 2 2

Disease stagea 0.60
Early/Medium 74 (55) 41 (57) 33 (52)
Advanced 61 (45) 31 (43) 30 (48)

Comorbidity (no. of chronic conditions) 0.11
0 32 (24) 22 (31) 10 (16)
1 46 (34) 24 (33) 22 (35)
�2 57 (42) 26 (36) 31 (49)

Type of lung cancer 0.30
Small cell lung cancer 21 (16) 9 (13) 12 (19)
Non-small cell lung cancer 114 (84) 63 (87) 51 (81)

Type of treatment 0.22
Curative 60 (47) 36 (51) 24 (41)
Palliative 69 (53) 34 (49) 35 (59)
Missing 6 2 4

Smoking 0.10
Never or former smokers 105 (79) 53 (74) 52 (85)
Current smokers 28 (21) 19 (26) 9 (15)

Missing 2 2
Alcohol consumption per week (women/men) 0.15

None 47 (36) 26 (37) 21 (35)
>1 and �7/14 58 (44) 27 (38) 31 (52)
�8/15 26 (20) 18 (25) 8 (13)
Missing 4 1 3

BMI <0.05
Underweight (<18.5 kg/m2) 11 (8) 7 (10) 4 (7)
Normal weight (18.5�24.9 kg/m2) 58 (44) 39 (54) 19 (31)
Overweight (25–29.9 kg/m2) 45 (34) 15 (21) 30 (49)
Obese (�30 kg/m2) 19 (14) 11 (15) 8 (13)
Missing 2 2

Level of education 0.64
Short, medium or other (<¼13 years) 56 (42) 31 (44) 25 (40)
Long (>13 years) 78 (58) 40 (56) 38 (60)
Missing 1 1

Cohabitation status 0.96
Living with a partner 94 (70) 50 (69) 44 (70)
Living alone 41 (30) 22 (31) 19 (30)

HADS score, Anxiety 0.07
Normal (0–7 points) 88 (65) 53 (74) 35 (56)
Mild (8–10 points) 35 (26) 13 (18) 22 (35)
Moderate (11–14 points) 12 (9) 6 (8) 6 (9)
Severe (15–21 points) – – –

HADS score, Depression <0.001
Normal (0–7 points) 113 (84) 68 (94) 45 (71)
Mild (8–10 points) 16 (12) 4 (6) 12 (19)
Moderate (11–14 points) 6 (4) – 6 (10)
Severe (15–21 points) – – –

aNSCLC: Early stage: T1-3, N0, M0. Medium stage: T1-4, N0-3, M0. Advanced stage: Any T, any N, M1.
SCLC: Early stage: limited disease (M0). Advanced stage: Extended disease (M1).
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Our results on the association between anxiety symptoms
and non-completion of first-line treatment did not reach stat-
istical significance in fully adjusted analysis possibly due to
low statistical power and thus, results should be interpreted
cautiously. Still, our results support findings from a US study
[3] where anxiety symptoms measured by a HADS score of
�8 was a predictor of poor chemotherapy adherence among
15 (31%) NSCLC patients [3].

A review reported, that on average, one in four lung can-
cer patients had experienced periods of depression or other
psychological disorders while diagnosed with lung cancer
[24], and suggested that screening and treatment of depres-
sion patients should be offered to improve the quality of
care [24]. Based on our findings, we suggest that future
research should investigate interventions screening newly
referred lung cancer patients for depression and anxiety, and
initiate diagnostic evaluation and relevant psychological
and/or pharmacological treatment if necessary in order to
improve psychological well-being among patients. Such a
systematic approach could potentially contribute to more
lung cancer patients completing first-line cancer treatment.
This would be in line with other studies, arguing for the
importance of assessing symptoms of depression and anxiety
in the initial evaluation of lung cancer patients, in order to
implement strategies to control these symptoms, which may
improve adherence to treatment and contribute to improved
overall survival and quality of life [23,25].

The strengths of our study include the prospective study
design, inclusion of newly diagnosed lung cancer patients,
detailed information obtained on the patient’s disease, treat-
ment, general health and comorbidity from medical records,
as well as the patient-reported information obtained from
study-specific questionnaires and validated scales as the
HADS. We included both SCLC and NSCLC patients thereby
representing the clinical reality.

Limitations of our study include the limited statistical
power due to few cases with mild to moderate anxiety or
depression symptoms. One might have explored if treatment
intent was modifying the association between depression or
anxiety and completion of treatment, however, we did not
have sufficient power for separate analyses. Another poten-
tial limitation is that we only analyse depression and anxiety.
Although adjusting for proxies for physical health by includ-
ing confounder adjustment for performance status and
comorbidity, other psychological factors and their interac-
tions on the adherence to first-line treatment would have
been relevant to explore but was not possible due to the

small sample size and low statistical power. The single-site
study may affect generalisability of the results to the source
population. Future studies should include more patients
leading to better statistical power to verify and expand the
results of our study.

Conclusion

In this prospective cohort study among newly referred lung
cancer patients, patients with mild to moderate depression
symptoms were less likely to complete first-line treatment.
Health care professionals treating lung cancer patients
should be aware of the impact of depression symptoms on
the completion of first-line treatment and future research
should investigate if tailored strategies assessing and treating
if necessary, depression symptoms among newly referred
lung cancer patients may reduce non-adherence to first-line
lung cancer treatment.
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Table 2. Odds ratios for non-completion of first-line treatment in 135 newly diagnosed lung cancer patients with mild/moderate anxiety and/or depression
symptoms.

HADS n
Unadjusted
OR (95% Cl) n

Model 1a
OR (95% Cl) n

Model 2b
OR (95% Cl) n

Model 3c
OR (95% Cl)

No anxiety 88 1.0 (ref.) 88 1.0 (ref.) 88 1.0 (ref.) 81 1.0 (ref.)
Anxiety symptoms 47 2.32 (1.09 �4.65) 47 2.24 (1.08–4.71) 45 1.97 (0.90–4.36) 45 1.97 (0.79–5.02)
No depression 113 1.0 (ref.) 113 1.0 (ref.) 112 1.0 (ref.) 105 1.0 (ref.)
Depression symptoms 22 6.80 (2.36–24.72) 22 7.0 (2.39–25.84) 21 5.76 (1.85– 22.11) 21 12.36 (3.23–60.79)

CI: confidence interval; OR: odds ratio; n: number; anxiety symptoms, mild or moderate; no anxiety, normal; depression symptoms, mild or moderate; no depres-
sion, normal.
aAdjusted for age and gender, n¼ 135.
bAdjusted for age, gender, stage, performance status and comorbidity, n¼ 133.
cAdjusted for age, gender, stage, performance status, comorbidity, level of education, cohabitation status, smoking, alcohol consumption and BMI, n¼ 126.
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