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Abstract
Purpose The aim of this study was to assess the role of the patient’s background and perceived healthcare-related factors in
symptoms of acute stress after lung cancer diagnosis.
Methods The study population consisted of 89 individuals referred for diagnostic work-up at Landspitali National University
Hospital in Iceland and subsequently diagnosed with lung cancer. Before diagnosis, the patients completed questionnaires on
sociodemographic characteristics, pre-diagnostic distress (Hospital Anxiety and Depression Scale), social support, and resilience.
At a median of 16 days after diagnosis, the patients reported symptoms of acute stress on the Impact of Event Scale-Revised (IESR) and experience of communication and support from healthcare professionals and family during the diagnostic period.
Results Patients were on average 68 years and 52% reported high levels of post-diagnostic acute stress (IES-R > 23) while 24%
reported symptoms suggestive of clinical significance (IES-R > 32). Prior history of cancer (β = 6.7, 95% CI: 0.1 to 13.3) and prediagnostic distress were associated with higher levels of post-diagnostic acute stress (β = 8.8, 95% CI: 2.7 to 14.9), while high
educational level (β = − 7.9, 95% CI: − 14.8 to − 1.1) was associated with lower levels. Controlling for the abovementioned
factors, the patients’ perception of optimal doctor-patient (β = − 9.1, 95% CI: − 14.9 to − 3.3) and family communication (β = −
8.6, 95% CI: − 14.3 to − 2.9) was inversely associated with levels of post-diagnostic acute stress after lung cancer diagnosis.
Conclusions A high proportion of patients with newly diagnosed lung cancer experience high levels of acute traumatic stress of potential clinical significance. Efforts to improve doctor-patient and family communication may
mitigate the risk of these adverse symptoms.
Keywords Post-diagnostic acute stress . Doctor-patient communication . Lung cancer diagnosis . Posttraumatic stress disorder
(PTSD) . Prospective cohort study
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Introduction
Receiving a cancer diagnosis may induce a significant psychological and biological stress response [1–6] with documented immediate risks of extreme outcomes including suicide and cardiovascular deaths [7]. Evidence indicates that as
many as 19–62% of cancer patients experience clinically significant levels of cancer-related stress, especially patients facing a poor prognosis, e.g., lung cancer [1, 8]. This patient
group experiences a range of other psychological symptoms,
including acute stress, anxiety, and depression as well as posttraumatic stress [9], which may also impact social, occupational, or other important areas of function [10]. Early detection of acute stress symptoms in cancer patients is critical as
these symptoms have been linked with poorer mental and
physical health [10], including increased cancer symptom burden [1, 3], decreased compliance with medical care [11],
prolonged hospital stay [12], decreased quality of life [3, 9,
13], and even reduced overall survival [2, 14, 15].
Mounting evidence suggests that a history of psychological
morbidity is associated with the risk of severe mental stress
after cancer diagnosis [10, 16, 17]. Resilience or adaptive
coping styles have also been associated with more adaptive
responses after cancer diagnosis [18], while divergent results
have been obtained regarding the role of social support in
stress levels after a diagnosis of cancer [18–21].
Data are scarce on the association between both the doctorpatient communication and patient-family communication on
patient acute stress levels after lung cancer diagnosis. Yet the
communication between healthcare professionals and cancer
patients has been suggested as an important contributor to
patients’ well-being and medical outcomes [13, 22]. Current
guidelines suggest that physicians should communicate in a
straightforward and patient-centered way to reduce mismatch
of understanding and meet patients’ satisfaction and preferences [23]. Nevertheless, patients often report dissatisfaction
with the amount and nature of information they receive about
their disease and prognosis as well as choices in its management [24, 25]. Moreover, several studies using various methodologies suggest that poor communication with healthcare
professionals and family plays a role in psychosocial stress
levels and quality of life among cancer patients [26].
Meanwhile, to our knowledge, no studies have been performed specifically on the role of doctor-patient communication and family communication in patients’ stress levels shortly after diagnosis of lung cancer and most of the existing
literature on stress-related psychological symptoms by cancer
patients is when cancer therapy is already established and
possibly biased of therapy-related features.
With this background, the present study aimed to determine the prevalence of acute stress symptoms shortly after
lung cancer diagnosis, and explore the role of the patient’s
background and healthcare-related factors (e.g., doctor-
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patient communication) on the acute stress levels after the
diagnosis.

Methods
Procedure and study population
The LUCASS (LUng CAncer, Stress, and Survival) study is a
prospective cohort study of the psycho-biologic stress response of patients going through a diagnostic work-up for
suspected lung cancer. The measurements include a comprehensive self-assessment of psychological stress with ascertainment of various biomarkers and detailed documentation of the
patient’s background, clinical factors, and disease course. The
data collection is ongoing in Uppsala region, Sweden, while
completed nationwide in Iceland. The data used for this study
are from the nationwide Icelandic study arm. Eligible were all
individuals 18 to 86 years old referred to Landspitali
University Hospital in Iceland with clinical and/or radiographic changes suggestive of lung cancer. They went through a
diagnostic work-up, leading to a definite lung cancer diagnosis and staging during a 24-h diagnostic work-up or within a
few days thereafter. Between March 15, 2015, and March 31,
2018, we recruited 166 patients of whom 130 received a diagnosis of lung cancer. This analysis is confined to the 89
patients diagnosed with lung cancer who completed questionnaires (e.g., IES-R) after the lung cancer diagnosis but before
any treatment was given (see flow chart of the study
population in Supplementary Figure 1).
The lung cancer diagnosis was in all cases based on pathological diagnosis of non-small cell carcinoma (NSCLC) or
small cell carcinoma (SCLC) respectively. Patients with carcinoid tumors (n = 3) were excluded because of rarity and the
predominantly benign nature of carcinoid tumors. The date of
the lung cancer diagnosis was defined as the date of the first
report of the pathology diagnosis, either from cytology or
histologic results. All patients were clinically staged after diagnosis of lung cancer according to TNM classification system (the seventh edition) both for NSCLC and SCLC [27].
All patients referred to Landspitali University Hospital in
Iceland for a diagnostic work-up for suspected lung cancer
were given verbal and written information about the study at
the first hospital visit and informed consent was obtained from
all participating patients before any study material was
collected.
Approval for the study was granted by the National
Bioethics Committee, Iceland (VSNb201460025/03.07).

Questionnaire assessment
Questionnaire assessment was integrated with the clinical assessments at two time-points, i.e., during the diagnostic work-
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up and at a follow-up visit shortly after lung cancer diagnosis
but before any treatment. Patients had the option to complete
the questionnaires at home and then bring them back to the
hospital or complete them during their clinical assessment
visits.
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according to previous practice a cutoff of 24 was used to
indicate high levels of post-diagnostic acute stress [34] and a
cutoff point of 33 to indicate post-diagnostic acute stress of
potential clinical significance [35].
Experience of healthcare factors was assessed after diagnosis with the following questions:

Assessments before diagnosis
The patients completed a questionnaire consisting of selfreports of age, education, marital status, work, financial status,
and smoking. We considered patients having a history of psychologic morbidity if they responded “yes” to ever have suffered from depression or anxiety for 2 weeks or longer or had
ever been treated for psychiatric symptoms. Nurse-led assessment of clinical measures and detailed prior medical history
was recorded including prior history of any cancer diagnosis.
The 14-item Hospital Anxiety and Depression Scale
(HADS) [28] was used to measure pre-diagnostic distress, anxiety, and depression during the diagnostic work-up [29]. In
accordance to guidelines, we used HADS-T scores ≥ 13 as
indicating mental distress of potential clinical significance [29].
We used 7 modified items from the Berkman-Syme Social
Network Index (SNI) as a composite measure of social support and connections [30, 31]. To evaluate social support from
family and friends, the following five questions were asked:
“Is there someone available to you whom you can count on to
listen to you when you need to talk?”, “Is there someone
available to give you good advice about a problem?”, “Is there
someone available to you who shows you love and affection?”, “Can you count on anyone to provide you with emotional support (talking over problems or helping you make a
difficult decision)”, and “Do you have as much contact as you
would like with someone you feel close to, someone in whom
you can trust and confide?”. Having two or fewer friends or
family members was categorized as 0, whereas having three or
more was categorized as 1, for each item. In addition, marital
status and group activities were included in the final SNI
scores with total range from 0 to 7. Low social support reflects
scores of 0–2 and high support scores of 3–7.
We measured resilience with the 10-item version of the
Connor-Davidson Resilience Scale (CD-RISC-10) [32]. The
total score ranges from 0 to 40, a higher score indicates a
higher level of resilience.
Assessments after diagnosis
We used the Impact of Event Scale-Revised (IES-R) to assess
symptoms of post-diagnostic acute stress specifically in response to the lung cancer diagnosis [33]. IES-R is a 22-item
scale with three subscales of intrusion (8 items), avoidance (8
items), and hyperarousal (6 items) and total score range of 0–
88. The IES-R scale measures the patients’ response to trauma, in this case being diagnosed with lung cancer, and

A. Doctor-patient communication was assessed with “How
did you experience the information you got from your
doctor on the lung cancer diagnosis/disease process/prognosis,” rated from 1 (“very unclear/I did not understand
anything”) to 5 (“very clear/I understood everything”);
and “How well did you understand the information you
got from your doctor on the lung cancer diagnosis,” rated
from 0 (“I did not understand anything”) to 6 (“I understood it completely”). Responses of 5 and 5–6 respectively were considered optimal doctor-patient communication, otherwise suboptimal.
B. Support from the healthcare professionals was assessed
with “When the lung cancer diagnosis was confirmed
how did you experience the support of the healthcare
staff,” rated from 0 (“very insufficient”) to 6 (“very
good”). Responses of 5–6 were considered optimal
healthcare-related support, otherwise suboptimal.
C. Family communication was assessed with “How happy
are you with the conversation you have had with your
spouse/family/friends about your feelings around the
lung cancer diagnosis,” rated from 0 (“not appropriate, I
have not had such conversation”) to 3 (“very happy”).
Responses of 3 were considered optimal family communication, otherwise suboptimal.
D. Preparedness for the lung cancer diagnosis: “Were you
prepared for receiving this diagnosis,” rated from 0 (“not
at all prepared”) to 6 (“completely prepared”). If rated 5–
6, it was assessed as optimal, otherwise suboptimal.
Information about the responsible physician was not documented but majority of the study participants were seen by one
of four physicians responsible for lung cancer diagnostic track
at Landspitali Hospital.

Statistical analysis
We used summary statistics to describe the demographic and
clinical characteristics of the study population. We calculated
the proportion of individuals above varying threshold levels
on IES-R and assessed their univariate association to demographic and clinical characteristics using the chi-squared or
Fischer exact test. A median split of 28.0 on the CD-RISC10 was used to classify individuals as low and high resilience.
We then used multiple linear regression models to determine
the association between demographic and clinical characteristics and IES-R acute stress score, and to assess the association
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between care-related factors (e.g., doctor-patient communication, healthcare-related support, family communication) and
IES-R acute stress scores. Covariates included in the multiple
regression models were all factors statistically significant in
prior age- and sex-adjusted models.
Individuals with more than 25% missing data in multi-item
measures (IES-R, HADS, SNI, and CD-RISC) were removed
from further analysis. We used predictive mean matching to
impute missing data when less than 25% (Supplemental
Table 2) [36]. When the measure of HADS, SNI, or CDRISC was not available at the assessment before diagnosis
for lung cancer, the measure at the assessment after the lung
cancer diagnosis was used instead.
Statistical significance was set at level 0.05. We performed
all statistical analyses in R, version 3.5.1 (2018-07-02) [37].
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cancer (β= 8.4, p= 0.013, 95% CI: 1.8 to 15.0) and prediagnostic distress measured with HADS-T (β= 8.0, p=
<0.001, 95% CI: 3.7 to 12.3) were associated with higher
IES-R levels while, high educational level (β= -8.4, p=
0.015, 95% CI: -15.2 to -1.7) and higher resilience (β= -5.9,
p= 0.036, 95% CI: -11.3 to -0.4) was associated lower levels
of acute stress after lung cancer diagnosis.
The results from the multiple regression analysis are shown
in Table 3. The analysis included all covariates statistically
significant from the univariate analysis. After additional adjustment, we found that pre-diagnostic distress (HADS-T)
was still associated with higher levels of post-diagnostic acute
stress (β = 8.8, p = 0.005, 95% CI: 2.7 to 14.9) as was history
of cancer (β = 6.7, p = 0.046, 95% CI: 0.1 to 13.3), and high
educational level was associated with lower risk of acute stress
(β = − 7.9, p = 0.024, 95% CI: − 14.8 to − 1.1) after lung
cancer diagnosis.

Results
Patients and clinical characteristics
A total of 89 patients diagnosed with lung cancer completed
the IES-R questionnaire after lung cancer diagnosis, thereof
76 patients participating in both assessments (Supplementary
Figure 1). This analytic sample (N = 89) did not differ to noncompleters (N = 37) on any of the tested background characteristics (Supplementary Table 1).
Fifty-two percent of the participants were female. The
mean age of participants was 68 years (SD 7.2) but women
were younger than men (66 (SD 7.2) vs 70 (SD 6.7) years old;
p = 0.007). The median time interval from pathological diagnosis of lung cancer to the post-diagnostic assessment was 16
days (ICR = 18 days, range: 0–153 days) with all patients
except three responding the post-diagnostic questionnaire
within 2 months after diagnosis. Nineteen patients had a history of cancer, thereof 5 with lung cancer and 14 had been
diagnosed more than 5 years ago.
The characteristics of the study participants are displayed
in Table 1 tabulated by acute stress levels on IES-R. The mean
IES-R score of the total patient group was 25.1 (SD 13.2,
range: 1.0–61.0). More than half of the patients (51.6%) reported significant post-diagnostic acute stress (> 23 on IES-R)
and 23.6% had acute stress symptoms suggestive of clinical
significance (> 32 on IES-R).

Factors associated with post-diagnostic acute stress
after lung cancer diagnosis
The results from univariate regression analysis of the IES-R
acute stress score on baseline characteristics are shown in
Table 2. The following factors were found to be associated
with IES-R acute stress score: history of psychological morbidity (β= 7.5, p= 0.007, 95% CI: 2.1 to 13.0), history of

Healthcare-related factors and acute stress after lung
cancer diagnosis
Table 4 shows the results from the multiple regression analysis to assess the association between the patients’ experience
of healthcare-related factors and acute traumatic stress after
lung cancer diagnosis. After controlling for significant clinical
and background covariates, the perception of optimal doctorpatient communication was (compared to suboptimal) associated with lower levels of post-diagnostic acute stress (IES-R
mean 15.9 vs. 28.7, respectively; β = − 9.1, p = 0.003, 95%
CI: − 14.9 to − 3.3) as was the perception of optimal family
communication (β = − 8.6, p = 0.005, 95% CI: − 14.3 to −
2.9). The perception of optimal support from the healthcare
professionals and preparedness for the lung cancer diagnosis
were not statistically associated with levels of post-diagnostic
acute stress on IES-R. A history of cancer remained a significant risk factor for higher acute stress levels after lung cancer
diagnosis in this adjusted model (β = 8.6, p = 0.015, 95% CI:
1.9 to 15.3) (Supplemental Table 3).

Discussion
Manifested by the high levels of acute traumatic stress symptoms among newly diagnosed lung cancer patients, the findings of this study confirm that receiving a diagnosis of lung
cancer is a severely stressful event. More than half of the total
patient group had high levels of post-diagnostic acute stress,
and almost a quarter of them reported symptom levels suggestive of clinical significance (IES-R > 32). Importantly, our
data suggest that potentially modifiable factors, including
doctor-patient communication as well as patient-family communication, may be associated with reduced risk of acute
stress among patients receiving a diagnosis of lung cancer.
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Baseline characteristics of study participants, by levels of post-diagnostic acute stress (IES-R)
Low levels of post-diagnostic acute stress High levels of postdiagnostic acute stress
(IES-R score < 24)
(IES-R score 24–32)
N (%)
N (%)

Post-diagnostic acute stress p1
of clinical significance
(IES-R score > 32)
N (%)

89

43 (48.3)

25 (28.1)

21 (23.6)

27 (30.3)
25 (28.1)
37 (41.6)

13 (30.2)
9 (20.9)
21 (48.8)

8 (32.0)
8 (32.0)
9 (36.0)

6 (28.6)
8 (38.1)
7 (33.3)

43 (70.1)
46 (51.7)

22 (69.0)
21 (48.8)

15 (70.8)
10 (40.0)

6 (28.6)
15 (71.4)

26 (29.9)
61 (70.1)

13 (31.0)
29 (69.0)

7 (29.2)
17 (70.8)

6 (28.6)
15 (71.4)

34 (39.1)
27 (31.0)

14 (33.3)
14 (33.3)

8 (33.3)
9 (37.5)

12 (57.1)
4 (19.0)

26 (29.9)

14 (33.3)

7 (29.2)

5 (23.8)

All
N (%)

Overall
Age at diagnosis
65 years and under
66–70 years
70 years and above
Sex
Male
Female
Civil status
Single/divorced/widowed
Married/partnered
Educational level
Primary
Secondary
University
Occupation
Working
Unemployed/retired
Financial status
Very good/good
Enough/bad
Smoking status
Never
Stopped
Current
Lung cancer type
NSCLC
SCLC
Lung cancer stage
I–II
III–IV
History of psychologic morbidity

0.594

0.091

0.977

0.392

0.579
34 (38.6)
54 (61.4)

19 (44.2)
24 (55.8)

8 (33.3)
16 (66.7)

7 (33.3)
14 (66.7)

33 (37.9)
54 (62.1)

20 (46.5)
23 (53.5)

4 (17.4)
19 (82.6)

9 (42.9)
12 (57.1)

0.058

0.444
8 (9.1)
41 (46.6)
39 (44.3)

6 (14.0)
18 (41.9)
19 (44.2)

1 (4.2)
14 (58.3)
9 (37.5)

1 (4.8)
9 (42.9)
11 (52.4)

81 (91.0)
8 (9.0)

39 (90.7)
4 (9.3)

22 (88.0)
3 (12.0)

20 (95.2)
1 (4.8)

33 (37.5)
55 (62.5)

17 (40.5)
25 (59.5)

9 (36.0)
16 (64.0)

7 (33.3)
14 (66.7)

No
Yes

39 (43.8)
50 (56.2)

25 (58.1)
18 (41.9)

8 (32.0)
17 (68.0)

6 (28.6)
15 (71.4)

History of cancer
No

70 (78.7)

38 (88.4)

20 (80.0)

12 (57.1)

19 (21.3)

5 (11.6)

5 (20.0)

9 (42.9)

9.79 (6.19) 7.51 (4.51)
67 (75.3) 38 (88.4)
22 (24.7) 5 (11.6)

10.48 (5.6)
18 (72.0)
7 (28.0)

13.62 (7.8)
11 (52.4)
10 (47.6)

15 (17.2)
72 (82.8)

4 (16.7)
20 (83.3)

3 (14.3)
18 (85.7)

Yes
HADS score
HADS-T (mean (SD))
HADS-T < 13
HADS-T ≥ 13
Social support2
Low
High
Resilience3
Low

0.690

0.844

0.030

0.016

0.001
0.007
0.891

8 (19.0)
34 (81.0)

0.035
46 (51.7)

17 (39.5)

18 (72.0)

11 (52.4)
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Table 1 (continued)
All
N (%)

High

43 (48.3)

Low levels of post-diagnostic acute stress High levels of postdiagnostic acute stress
(IES-R score < 24)
(IES-R score 24–32)
N (%)
N (%)

Post-diagnostic acute stress p1
of clinical significance
(IES-R score > 32)
N (%)

26 (60.5)

10 (47.6)

7 (28.0)

IES-R Impact of Event Scale-Revised, HADS Hospital Anxiety and Depression Scale, HADS-T Hospital Anxiety and Depression Scale-Total score
1

p values based on chi-square test or Fisher’s exact test when expected cell counts less than 5

2

Social support was measured by the Berkman-Syme Social Network Index (SNI)

3

Resilience was measured by the Connor-Davidson Resilience Scale (CD-RISC-10)

The present study adds to the existing literature indicating
that patients experience severe stress during the first weeks
after receiving a lung cancer diagnosis. In a large study of
4496 cancer patients, psychiatric disorders were estimated
on average to be present among 35.1% of patients across 14
cancer sites with lung cancer patients having the highest prevalence (43.4%) [1]. Graves et al. detected significant stress
symptoms in up to 62% of patients with lung cancer first seen
in a multidisciplinary lung cancer program with around 40%
of patients still undergoing clinical work-up for suggestive
lung cancer lesions or symptoms [8]. Brocken et al. measured
patients’ distress levels in a rapid versus stepwise diagnostic
program and confirmed high stress levels during the course of
the diagnostic evaluation, with a peak during the first weeks
after the diagnostic work-up of lung cancer [4]. Their findings
suggest that patients experienced less stress symptoms in a
rapid diagnostic program or similar to the one that our study
population went through.
The literature of cancer-related traumatic stress indicates
varying prevalence depending on the method of assessment.
Most studies present posttraumatic stress (PTS) with various
measures and timespan from the cancer diagnosis. In this
study, we report acute stress symptoms at a median of 16 days
after lung cancer diagnosis and all but three participants finalizing the questionnaire within 2 months of the diagnosis. A
meta-analysis with pooled data of self-reported posttraumatic
stress disorder (PTSD) measures in mainly breast cancer patients at any time after diagnosis shows the prevalence of
clinically significant symptom levels ranged from 7.3 to
13.8% [38]. Dougall et al. were among the first to report
symptoms of PTS in newly diagnosed lung cancer patients
who were already receiving therapy, at a median of 103 days
from the diagnosis (range: 15–667 days), suggesting a prevalence of threshold and subthreshold posttraumatic symptoms
of 31.5% persisting in the coming months with 30.9% and
21%, 2 and 4 months later [9]. These findings are in line with
the results of our study of acute traumatic stress after newly
diagnosed lung cancer suggesting that more than half of the
patients have high stress levels and 23.6% surpassing the
threshold of stress symptoms within clinical significant range

(IES-R > 32) but also indicating persisting stress symptoms
throughout months after the diagnosis.
Collectively, these findings indicate that screening for
mental health symptoms after diagnosis of lung cancer should
be considered and the importance of an established psychologic support system in the acute oncologic setting for a significant proportion of the population as well as refined referral
system to psychiatry on indications [39].
Our results on risk factors for symptoms of acute stress
following lung cancer diagnosis are further supported by previous research that has found that pre-existing psychological
problems [10, 16, 40], cancer type [1], advanced illness and
poor prognosis [20, 41], emotional problems [3], and prior life
stressors [16, 20] are predictors of severe stress symptoms and
PTSD symptomatology after cancer diagnosis.
In the present study, previous history of cancer was associated with acute traumatic stress symptoms in newly diagnosed lung cancer patients. Most post-cancer studies on acute
stress and PTSD exclude patients with prior history of cancer,
but with the improvements in cancer detection and therapy in
the recent years, the number of cancer survivors is increasing
with around one in six patients being diagnosed with second
malignancy [42], justifying therefore their inclusion in the
present study. Contrary to previous studies linking female
sex [3] and younger age [18, 38, 41] to higher stress levels,
we did not observe age differences in post-diagnostic acute
stress symptoms which may be due to a narrow age span of
our study population. In line with our findings, previous studies have suggested that a higher educational level is associated
with lower stress degree in cancer patients [20, 41]. In contrast
to our findings, social support has been linked to stress levels
in cancer patients in multiple studies [8, 20], yet in line with
the findings of Swartzman et al. [43], we found that quality
family communication at lung cancer diagnosis is associated
with lower post-diagnostic stress levels.
To our knowledge, the present study is the first study to directly address the association between doctor-patient communication and severe post-diagnostic stress in patients after a recent
lung cancer diagnosis. We found that patients experiencing lower
quality of the doctor-patient communication, i.e., suboptimal
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Symptoms of post-diagnostic acute stress (IES-R) by baseline characteristics of study participants
IES-R score

Estimate1

p2

(Mean (SD))
Age at diagnosis
65 years and younger
66–70 years
Above 70 years
Sex
Male
Female
Civil status
Single/divorced/widowed
Married/partnered
Educational level
Primary
Secondary
University
Occupation
Unemployed/retired
Working
Financial status
Bad/enough
Good/very good
Smoking status
Never
Stopped
Current
Lung cancer type
Non-small cell
Small cell
Lung cancer stage
I–II
III–IV
History of psychologic morbidity
No
Yes
History of cancer
No
Yes
HADS-T score
< 13
≥ 13
Social support3
Low
High
Resilience4
Low
High

95% CI
Lower bound

Upper bound

25.22 (11.06)
27.24 (15.48)
23.51 (13.22)

Ref
2.0
− 1.7

0.586
0.613

− 5.3
− 8.4

9.4
5.0

23.23 (10.32)
26.80 (15.40)

Ref
3.6

0.205

− 2.0

9.1

23.96 (12.90)
25.61 (13.60)

Ref
1.6

0.602

− 4.6

7.9

29.47 (15.01)
23.56 (10.35)
21.04 (12.57)

Ref
− 5.9
− 8.4

0.081
0.015

− 12.6
− 15.2

0.7
− 1.7

25.63 (13.75)
24.33 (12.55)

Ref
− 1.6

0.586

− 7.4

4.2

25.61 (12.34)
24.06 (15.08)

Ref
− 1.5

0.603

− 7.5

4.4

16.88 (13.30)
25.32 (11.15)
26.36 (15.02)

Ref
8.4
9.5

0.102
0.015

− 1.7
− 0.7

18.6
19.7

25.54 (13.44)
20.38 (10.57)

Ref
− 5.2

0.295

− 14.9

4.6

24.24 (13.96)
25.82 (12.89)

Ref
1.6

0.592

− 4.2

7.4

20.85 (12.16)
28.38 (13.23)

Ref
7.5

0.007

2.1

13.0

23.29 (12.36)
31.68 (14.59)

Ref
8.4

0.013

1.8

15.0

22.28 (11.86)
33.59 (13.84)

Ref
8.0

<0.001

3.7

12.3

24.27 (13.21)
25.29 (13.46)

Ref
1.0

0.788

− 6.5

8.6

27.91 (13.23)
22.05 (12.72)

Ref
− 5.9

0.036

− 11.3

− 0.4

IES-R Impact of Events Scale-Revised, CI confidence interval, HADS-T Hospital Anxiety and Depression Scale-Total score
1

Estimated effect size (β value) of baseline characteristics, from univariate regression analysis

2

p values for test of correlation

3

Social support was measured by the Berkman-Syme Social Network Index (SNI)

4

Resilience was measured by the Connor-Davidson Resilience Scale (CD-RISC-10)

delivery of information on the lung cancer diagnosis, disease
course, and prognosis, presented with higher post-diagnostic
stress level scores when controlling for other relevant covariates.
A study including cancer patients with various cancer sites and
different cancer stages suggested that the patients’ preferences in
this scenario are on clinical competence and patient-centered

communication, a clear and direct communication. In line with
our findings, this study suggested that higher stress levels are
associated with the bad news being delivered without considering the patients’ preferences [44]. Schofield et al. demonstrate
that the communication practice of direct information on the
cancer diagnosis among melanoma patients and the preparedness
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Table 3 Estimated mean difference in levels of post-diagnostic acute
stress on IES-R from multiple regression analysis
Estimate1 p2

95% CI
Lower bound Higher bound

Age at diagnosis, years − 0.1
Sex
Male
Ref
Female
− 1.4
Educational level
Basic
Ref
Middle
− 5.2
High
− 7.9
History of psychologic morbidity
No
Ref
Yes
5.4
History of cancer
No
Ref
Yes
6.7
HADS-T score
< 13
Ref
≥ 13
8.8
Resilience3
Low
Ref
High
− 1.4

0.678 − 0.5

0.3

0.618 − 7.2

4.3

0.106 − 11.6
0.024 − 14.8

1.1
− 1.1

0.057 − 0.2

11.0

0.046 0.1

13.3

0.005 2.7

14.9

0.643 − 7.6

4.7

Multiple regression analysis, adjusted for age, sex, educational level,
history of cancer, history of psychologic morbidity, resilience, and
HADS-T (total) score
1
Estimated effect size (β value) of baseline characteristics, from multiple
regression analysis
2
p values for effect size (β value) of baseline characteristics, from multiple regression analysis
3

Resilience was measured by the Connor-Davidson Resilience Scale
(CD-RISC-10)
IES-R Impact of Events Scale-Revised, CI confidence interval, HADS-T
Hospital Anxiety and Depression Scale-Total score

Table 4 Estimated mean
difference in levels of postdiagnostic acute stress on IES-R
by different healthcare-related
factors from multiple regression
analysis

for the diagnosis is associated with higher patient satisfaction and
lower anxiety [22]. On the other hand, a Chinese study reported
an association between awareness of cancer diagnosis and prognosis and higher initial stress levels and poorer quality of life
among stage IV lung cancer patients during first-line therapy
[45]. In our study, we found that the perception of suboptimal
communication with the spouse, family, and friends about feelings related the lung cancer diagnosis was associated with elevated stress levels but we did not detect significant association of
acute stress symptoms to how prepared the patient was for the
lung cancer diagnosis, as shown in Table 4. It is further possible
that a gap in the communication between the patient and responsible physician may contribute to lower quality in the family
communication [46]. In this study, we assessed patients’ perceived healthcare-related factors in symptoms of acute stress after
lung cancer diagnosis but not the communication method of an
individual healthcare provider. But it is important to remember
that communication skills based on patients’ preferences in the
oncologic setting has shown to have significant impact on patients’ psychological health [47].
Further studies are needed for understanding patients’ responses to communications in the healthcare and the role of
background factors such as resilience in patients’ perceived
understanding of doctor-patient conversation.
This study leverages validated measurements on postdiagnostic acute stress symptoms in a well-defined population
of newly diagnosed patients with lung cancer before any treatment is given, with a range of prospectively collected covariates that have been accounted for in the analysis. The diagnostic process is standardized for all patients although individual differences, both among patients and healthcare professionals, will inevitably occur. Limitations of the study pertain

Estimate1

IES-R score
Mean (SD)

p2

N (%)

Doctor-patient communication
Suboptimal
28.7 (13.1)
54 (60.7)
Optimal
15.9 (8.8)
23 (25.8)
Support from the healthcare professionals
Suboptimal
25.6 (14.1)
69 (77.5)
Optimal
22.1 (10.2)
13 (14.6)
Family communication
Suboptimal
33.6 (13.4)
27 (30.3)
Optimal
21.5 (11.8)
57 (64.0)
Preparedness for the lung cancer diagnosis
Unprepared
29.4 (14.7)
41 (46.1)
Prepared
21.8 (11.0)
43 (48.3)

95% CI
Lower bound

Higher bound

Ref
− 9.1

0.003

− 14.9

− 3.3

Ref
− 2.2

0.538

− 9.1

4.7

Ref
− 8.6

0.005

− 14.3

− 2.9

Ref
− 2.1

0.483

− 7.8

3.6

Multiple regression analysis, adjusted for age, sex, educational level, history of cancer, history of psychologic
morbidity, resilience, and HADS-Total
1

Estimated effect size (β value) of baseline characteristics, from multiple regression analysis

2

p values for effect size (β value) of baseline characteristics, from multiple regression analysis

IES-R Impact of Events Scale-Revised, CI confidence interval, N number of patients (%)
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to relatively small sample size, primarily due to the fragile
population that in some cases was too ill or stressed to participate in the second wave of the study. It is indeed possible that
the patients experiencing the highest levels of post-diagnostic
stress did not make it to the second assessment. This would
yield an underestimated degree of post-diagnostic stress levels
in this study and restricted our ability to analyze cases with
stress levels of clinical significance. Secondly, lack of validation of some key measures, including the social support and
care-related factors, may contribute to measurement error.
However, such a measurement error would though unlikely
be associated with the outcome, and thus result in attenuation
of the observed associations. Finally, the study population is
limited to newly diagnosed lung cancer patients within a specialized, fast diagnostic track in Iceland and the results may
therefore not be readily generalized to other populations.

Conclusion
Our data demonstrate that a high proportion of patients newly
diagnosed with lung cancer experience high levels of acute
traumatic stress of potential clinical significance. Furthermore,
the quality of communication between patient and doctors and
family members may be associated with lower risks of postdiagnostic acute stress among patients with lung cancer. These
findings motivate increased awareness and surveillance of
mental health issues in this fragile group of patients and the
importance of an established psychologic support system in
the acute oncologic setting.
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